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Abstract.
As the world nears a future with 
fewer resources and greater 
demand, sustainability has 
become an idea of paramount 
importance. 

Unfortunately this hasn’t 
become an integral part of ar-
chitectural practise as much as 
it could. Increased tourism and 
international trade has led to 
the growth of the airline indus-
try, now making it one of the 
largest contributors to global 
emissions. The airport itself can 
be viewed as a celebration of a 
manifestation identifying the 
unsustainable. 

The paradox of the aviation in-
dustry and environmental sus-
tainability makes this project a 
formidable challenge, particu-
larly when considering how 
much architecture can support 
shift of the air travel towards 
sustainability. (Alba, Mañana 
2016) This thesis will explore 
ideas and methods which con-
tribute to the development of 
sustainable architecture to chal-
lenge the formal methodolo-
gies of design

Figure 1
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ct This research project, Sustainability 

Taking Flight, explores the paradoxical 
relationship between the aviation 
industry and environmentally sustainable 
architecture. Developed around the 
middle of the twentieth century as an 
expression of modernism, today the 
continual growth of air travel makes it 
one of the largest contributors to global 
greenhouse emissions. This makes the 
airport itself both an expression of the 
modern and globalized and a celebration 
of a manifestation identifying the 
unsustainable. This research portfolio 
assumes that sustainable architecture 
has become an idea of paramount 
importance, and therefore uses the airport 
as a tool to examine what constitutes 
sustainability for an airport complex. 
Through literature, design evaluations 
and design explorations this research 
portfolio attempts to develop a design 
for an airport which communicates and 
embodies environmental responsive 
outcomes. Technology, programme 
analysis, art and educational design 
processes become unlikely contributors 
toward the sustainable design of the 
airport as well as applications of passive 
and site responsive design techniques, 
biophillic design principles and inclusion 
of local historical influences. Despite 
the paradox of the aviation industry and 
environmental sustainability, the airport 
complex can successfully embody at 
least some aspects of environmental 
sustainability through careful design 
development of the whole complex, 
rather than just the building in isolation.
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Sustainability Taking Flight, explores 
the paradoxical relationship that exists 
between the aviation industry and 
environmentally sustainable architecture. 
The world is fast approaching a future 
with fewer resources and greater 
demand due to the rise in population. 
Increased tourism and international 
trade of the globalised society has led to 
the growth of the airline industry, making 
it a large contributor to global emissions 
(Schott 2012). The airport complex 
itself be viewed as a celebration of a 
manifestation of the unsustainable air 
travel industry – a powerful symbol of the 
unsustainable. Contemporary French 
anthropologist, Marc Auge considers 
airport to be a non-place symbolising 
redundant in between moments 
without specific identity of place (Auge 
2009). These negative connotations 
are increasingly important due to the 
growing importance of sustainability 
and the efforts to reduce climate 
change. The main aim of this project is 
to evaluate the potential effectiveness of 
an airport re-development as a tool for 
potential sustainable development, but 
also to contribute to creating a sense 
of place. The research question of this 
project is: Can architecture help to 
reduce the adverse impact of airports 
and air travel and actively contribute to 
environmental sustainability? Biofuel 
is helping reduce impacts of air travel, 
while educational interventions are 
contributing to the development of 
environmental sustainability by building 
consensus, etc. 

1.1  Introduction
Aims and Objectives.

How can the development 
of airports be more envi-
ronmentally sustainable 
and can architecture help 
to reduce the adverse 
impact of airports and air 
travel?

Fewer renewable 
energy sources 

Airport construction 
waste

Transport in and around 
the airport

Green house gas emissions 
have increased by 70% from 
1990 to 2002 

Global passenger numbers 
are increasing by 5% annually.

Figure 1.1
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1.2  Methodology

The core research methods for this 
project are dictated by a combination 
of external information and designer 
beliefs, which jointly develop progression 
through design iterations and discourse 
on architecture.  

Figure 1.7

Figure 1.8
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Figure 1.9

Figure 1.10

Through literature, site analysis and 
precedents, a position was formulated 
to derive a set of design methods/tactics 
which could be tested and integrated in 
or rejected through design development. 
This enabled the early determination of 
the overall effectiveness of each design 
iteration. Therefore, research through 
design made up the bulk of the project 
and incorporated the design iterations 
throughout the process enabling the 
design to develop in accordance with 
environmental sustainability as the 
key focus of project. This alignment 
throughout the preliminary, developed 
and detailed design should strengthen 
the relationship between the theoretical 
ideas and end result.
Through design based iterations these 
explorations were tested through hand 
drawing transitioning theoretical ideas 
to tactile design realties.The following 
iterations make up the early design 
interpretations:
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 - Site and history related design responses,
 - Ecological Importance,
 - Passive design strategies,
 - Formulation of programme,
 - Tourism,
 - Contextual importance,
 - Economy, passenger demographic and globalisation,
 - Biophillia,
 - Aesthetics and Self Expression,
 - Spatial relationships,
 - Recycling of aircraft parts,
 - Security,
 - Pollution,
 - Green Washing,
 - Technology,
 - Biofuel,
 - Educative design,
 - Art.
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Figure 1.11
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1.3  Proposed Airport

Figure 1.12

Figure 1.13

Figure 1.14 Figure 1.15

Existing Ariel view of Site.

07/05/2018 
Current signage 
at Kerikeri Airport. 

Site Analysis

19/04/2018 
Paper recycling 
bin on Jet bridge 
at Wellington 
Airport. 
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19/04/2018 
Paper recycling 
bin on Jet bridge 
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Airport. 

07/05/2018
Current signage 
at Kerikeri 
Airport

19/04/2018
Paper recycling 
bin on jet bridge 
at Wellingotn 
Airport.

Existing terminal 
demolished 

Figure 1.16
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Figure 1.17

Aviation continues to experience one of 
the fastest growth rates of all parts of 
the transport industry. Because of the 
continual growth not only new airports 
are in demand, but the existing airports 
are in need of expansion. One of the 
main purposes of this research project is 
to identify elements the airport terminal 
which could support an increase in 
sustainable development of the aviation 
industry as a whole. In order to achieve 
this, selection of the specific site is of 
great importance. One of the initial 
assumptions is that the project would 
reflect sustainable development better 
if using an airport in actual need of an 
upgrade or other transformation. In 
order to evaluate which of the airports 
in New Zealand are most likely to need 
actual upgrade, a review of their needs 
was undertaken. In the north island; 
Auckland, Wellington, Hamilton, Rotorua, 
Whangarei, Kerikeri and Kaitaia were 
assessed. 
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In the south island; Christchurch, Dunedin, 
and Queenstown were assessed. In 
selecting a site, the economic likelihood 
of actual development, environmental 
sustainability, cultural, social, economic 
and technological factors within each of 
the potential cities were considered.
Auckland airport is the largest in NZ. It 
currently accommodates 30 airlines and 
is undergoing a 30 year development 
plan which makes it an unlikely site 
choice for this research (Corporate 
Auckland Airport 2017). Wellington 
airport was also a possible candidate 
for a number of reasons but mainly, 
the recent discussion surrounding 
the extension of the runway and the 
environmental impact this would have 
on marine life (Connect Wellington n.d.). 
Wellington is the capital city of New 
Zealand and is very culturally diverse. 
The upgrade would result in the direct 
connection to North America and Asian 
cities adding increased tourism and 
growth to the city (Wellington Regional 
Council 2016). Despite the obvious need 
for development here, the timeframe 
of this research and the scope of this 
undertaking are too dissimilar. Hamilton 
airport terminal has been upgraded 
in the last decade which makes the 
need for expansion less necessary at 
this point in time (Titanium Park 2009; 
Christchurch Airport n.d.; Warren and 
Mahoney 2011). Rotorua airport began 
operating in 1964. The New Zealand 
aviation market industry has significantly 
changed in recent years which has 
resulted in the shift in airlines to Trans-
Tasman flights away from regional hubs 
to major ports. This has significantly 
impacted Rotorua airport due to its close 
proximity to Auckland.

It has made it difficult for the regional 
Trans-Tasman route to be justified 
which in turn has reduced travel growth 
(Rotorua Airport 2017). This makes 
Rotorua airport an unlikely candidate 
for this research despite its future 
plans for development. The Whangarei 
airport terminal is of optimal size and 
growth however due to its geographical 
limitations surrounded by Whangarei 
harbour, cannot consider expansion. 
Relocation is also not a current logistical 
option. 
Christchurch airport terminal was 
upgraded in 2012 which makes an 
expansion less likely and necessary 
(Titanium Park 2009; Christchurch 
Airport n.d.; Warren and Mahoney 2011). 
Dunedin airport, although there has been 
passenger growth in recent years, from 
2012 to 2014 numbers have remained 
stagnant (Dunedin Airport n.d.). This 
is likely due to the demographic which 
consist of a large proportion of students. 
Although Dunedin displays plans for 
future development, the demand is 
not expected to exceed other airport 
terminals around New Zealand. Currently 
Queenstown airport is the fourth largest 
airport in the country and it is the gateway 
to the lower South Island. There is an 
existing master plan in place to develop 
the Queenstown airport which makes it 
a potential site choice. The geographical 
restrictions however will enable the size 
of the air strip to increase (Queenstown 
Airport n.d.).
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Figure 1.18

The airport is situated between Waimate 
Road to the North and Wiroa Road to 
the South. Current access is off Wiroa 
Road and most passengers arrive at the 
airport via car due to the rural location 
of the airport. This method of transport 
is highly unsustainable but due to the 
nature of the site this is the only current 
option.

These plant types will be helpful in the 
identification of soil quality and further 
climate evaluation for future multi-use of 
the site. The site analysis will be valuable 
in the design process to address site 
responses and utilise site opportunities.
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After evaluating of the existing airports, 
the selected site which will pose the most 
rational and diverse exploration was 
evidently the Kerikeri airport. Passenger 
numbers have grown by a third since 
Air New Zealand started flying larger 
aircraft on the Auckland to Kerikeri 
route, with a record 98,844 people flying 
into or out of the airport in the financial 
year ending June 2017. This equates 
to roughly 424 people passing through 
each day. Most of the growth is due to an 
increase in tourism and business traffic 
between Auckland and the wider Bay of 
Islands region. This offers an additional 
contradiction for this project to explore, 
because the tourism industry is also 
arguably a very unsustainable one. This 
conflict could challenge this research 
portfolio in a beneficial way, by asking 
for engagement with two apparently 
unsustainable industries while aspiring to 
achieve a more sustainable architectural 
response. For the purpose of this 
research portfolio it is assumed that 
the design for the new airport building 
does not already exist and this project 
will use the realistic design opportunity 
to experiment through design in the 
aim to answer the research question.
The increase in passenger numbers 
was enabled by the larger aircraft being 
operated by Air New Zealand on the 
Auckland-Kerikeri route and boosted by 
effective marketing. A close partnership 
between Air New Zealand and the Bay 
of Islands Marketing and Promotions 
Group, an organisation comprising local 
tourism and hospitality providers, is also 
having an effect. 

Air New Zealand has been operating an 
additional three flights a week between 
Auckland and the Bay of Islands since 
November and the second half of 2017 
saw 6,000 more passengers move 
through the terminal than over the same 
period in 2016. Air traffic is expected to 
continue growing for the foreseeable 
future, with an equal mix between 
business and leisure travel (Bay of 
Islands Airport. 2018). The Kerikeri 
airport is located 5.5km south west of the 
Kerikeri township. The airport facilitates 
the Bay of Islands Aero Club, multiple 
private aircraft and hangars, pilot training 
courses, Bay of Islands Coastguard’s 
aerial unit, crop-sprayers, and scenic 
flight and sky-diving operators who use 
both fixed-wing planes and choppers. 
The existing site consists of an airport 
terminal, a 371 square metre asphalt 
runway, a cafe, one three bay hanger, 
and one single bay hanger, clubrooms, 
storage shed, carpark, sky diving facility 
and privately owned hangers to the north 
west of the site.
Airports present a unique design 
challenge. They are mostly in operation 
24/7 for 365 days per year. However due 
to the local scale of Kerikeri airport, the 
4 departing flights and 4 arriving flights 
per day leaves an opportunity where 
no flight activity is had between 6.05am 
and 9.15am, 9.50am-2.35pm, 3.10am-
5.15pm, 5.50pm-8.20pm and 8.30pm-
5.50am.
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Figure 1.19

Figure 1.20

Image Redacted for Copyright Purposes

Image Redacted for Copyright Purposes
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Kerikeri flight schedule

The Kerikeri flight sched-
ule leaves an opportunity 
between the following 
hours.
6.05am - 9.15am
9.50am - 2.35pm
3.10am - 5.15pm
5.50pm - 8.20pm5.50pm - 8.20pm
8.30pm - 5.50am
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1.4  Proposed Site

In 2015, Air New Zealand removed its 
flights to Kaitaia with Barrier Air taking 
over. Due to this lack of demand, 
Kaitaia Airport has no plans in place for 
an upgrade in the future. This spiked 
an increase in passenger numbers 
at Kerikeri airport due to the close 
proximity of the two towns (Kataia and 
Kerikeri). Kerikeri Airport, which recently 
underwent a runway and apron upgrade 
and has plans in place for a new 
terminal to be constructed in April 2019. 
The design was completed by Auckland 
firm “Eclipse architecture” and building 
has been delayed due to potential local 
security law changes. Therefore this 
could present an appropriate choice for 
this project. 
After evaluating and selecting Kerikeri 
airport, it was important to analyse 
Kerikeri’s site.
Kerikeri’s climate is warm and temperate. 
It is a city which experiences a significant 
amount of rainfall, even in the driest 
month January. The average annual 
temperature is 15.6 °C and most of the 
precipitation falls in June, averaging 
191mm (Climate data n.d.).
The airflow over Northland is 
predominantly from the southwest. This 
is particularly so in winter and spring, 
but in summer the proportion of winds 
from the easterly quarter, especially 
in eastern districts, about equals that 
from the southwest. This arises from the 
changing location of the high pressure 
belt, which is further to the south in 
summer and early autumn than it is in 
winter and spring. Sea breezes also add 
to the proportion of easterlies in eastern 
areas in summer and early autumn. The 
mean annual wind speed in Kerikeri is 
about 10 km/hr (Chappell, P.R. 2013, 
15-29).

On the 22nd December the sun is at 
its lowest angle of 32º known as the 
summer solstice. On the 21st June the 
sun reaches its highest angle of 77º 
known as the winter solstice (Victoria 
University n.d.). The site receives total 
of about 2000 hours of bright sunshine 
per year. The average solar radiation 
experienced in Kaikohe, approximately 
29km away is 13.9MJ/m2/day (Chappell, 
P.R. 2013, 15-29).

The Kerikeri Airport is located in the 
Rural Production Zone under the Rural 
Environment of the Far North District 
plan. The neighbouring sites around the 
airport also fall under rural production 
zones except the east boundary which 
consists of 159 acres of conservation 
zoned land. 
Permitted activities including sunlight, 
stormwater management, setback from 
boundaries, noise, building height and 
building coverage were considered in 
the preliminary design stage.

According to the Northland Regional 
Council the site is potentially contaminated 
due to the “activities associated with 
hazardous activities and industries.” 
This rules out planting of vegetation for 
consumption. Fuel storage, stormwater 
runoff and drainage systems, fuel hydrant 
systems, fuel transport and refuelling, 
atmospheric deposition, electrical 
substations, storage of chemical 
products by airport owners or tenants, 
and maintenance of green areas are the 
main contributing factors to decreased 
soil quality (J. Environ. Monit., 2012, 14, 
3047-3048).
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He agrees with Marc Auge in that airports 
can be defined as non places, the spaces 
which exist but are not recognisable 
places. (Kingwell 2006, 197-229). This 
proposition adds to the complexities 
inherent in choosing to design an airport 
building. 
Precedents such as Singapore’s Changi 
airport designed by Skidmore, Owings 
and Merrill in 2007 contradict Auge and 
Kingwell’s theories that an airport is 
nothing more than a non place. Changi 
Airport encompasses energy efficient 
design techniques as well as a living 
green wall, and butterfly garden. These 
biophillic methods demonstrate a real 
sense of place in an unconventional 
rather interiorized way, separated from 
the outside. “Through self-congratulatory 
sustainability badges, monumental 
scales, complex façades, and unusable 
forms, the goal of vision-centric-architect 
has been to instantly persuade the 
public through awe. Prioritizing vision 
has removed us from architectural 
environment, context, and content—
the depth of architecture” (Pak 2017, 
46). Jin Kyung Pak’s analysis of Changi 
airport challenges the formal aesthetic 
driven design methods of design. The 
contemporary more environmentally 
focused design appear to challenge the 
formal assumptions that architecture 
should begin at aesthetics or represent 
man. This project aims to inhabit this 
area, exploring how airport building can 
be about a sense of place, through the use 
of design approaches which decrease 
the privileged anthropocentrism.

An airport is made up of a complex of 
runways and buildings for the operation 
and maintenance of civil aircraft 
and facilities for passengers. When 
considering sustainable design of 
airports two separate bodies of literature 
stand out as relevant. Sources which 
support development of a conceptual 
position on the relevance of airport 
spaces and could inform an approach to 
design as a more or less formal exercise, 
and the sources which provide invaluable 
technical information on the possible 
improvements with such buildings. These 
two ideas shall be researched through 
literature precedents to distinguish a 
base of ideas before applying them to 
the research in the design phase.
In the text, Non Places: an introduction 
to supermodernity, Marc Auge considers 
airports to be non places in a period 
described as Supermodernity (Auge 
2009). “In recent years architecture’s 
most prestigious prize, the Pritzker, has 
gone to Koolhaas, in 2002, and Hadid, 
in 2003.
“The personalities of such figures 
are indispensable to the cultural 
contradictions typical of supermodernism, 
its uneasy but necessary celebration of a 
great man stereotype, a visionary hero, 
is often communicated synecdochically 
by their preliminary sketches, which 
become tropes of genius sold on 
t-shirts, baseball caps and the like in the 
museum gift shop” (Kingwell 2006, 197-
229). Supermodernism is described by 
Mark Kingwell as a celebration of man 
emphasising the present pretentious 
existence of architecture.

2.1  Key Authors and Ideas
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One specific area where airports can 
be seen as excellent candidates for 
innovation is the improvements in the 
energy consumption.  Many airports 
are places of high energy consumption 
and population diversity, and on those 
levels similar to a small city (Alba, 
Mañana 2016). Electricity and fuel are 
the main types of energy consumed in 
airports. Much of the energy consumed 
in the airport buildings could from 
renewable sources, such as solar 
energy, wind energy, hydroelectric 
energy, or geothermal energy. Similarly, 
conventional airplane fuels could be 
replaced by various biofuel sources. One 
of the strongest methods of reducing the 
consumption of energy within an airport 
terminal is at the design phase.
Passive energy preservation strategies 
as well as active design systems (Alba, 
Manana 2016, 1-9). One of the unique 
passive strategies which applies to 
airports is the subjective experience 
of the need for thermal comfort (Alba, 
Manana 2016, 1-9).

Based on these literature precedents it 
is evident that these ideas need further 
development and exploration through 
design. Aesthetics and self expression, 
biophilic design, sustainability and 
passive techniques are all methods 
which shall be incorporated into the 
design iterations.
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2.2  Key Precedents
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Oslo Airport Expansion
Location:  Oslo, Norway
Architects:  Nordic Office of 
Architecture
Area:   115000m2
Project Year:  2017 
In early 2018, Nordic achieved the first 
BREEAM Excellent sustainability rating 
for an airport building. The Oslo Airport 
expansion consisted of 115,000 square 
metres of additional terminal space 
and utilised locally sourced/recycled 
materials, a snow cooling system, 
passive heating and ventilation, natural 
daylighting, vegetated green walls and 
internal trees and plants to reduce 
airborne toxins. This large architectural 
undertaking was not only successful in 
creating a sustainable airport, but in being 
recognised for a global award. Proving 
that there may be a shift in the future to 
sustainably led airport design. Although 
the scale of this airport differs from 
the Kerikeri Airport, it is still extremely 
relevant and the method of applying 
what could be taken as a site limitation 
with the extreme cool temperatures has 
been utilised as an opportunity. The site 
research becomes important to uncover 
any possible energy opportunity’s which 
could be encompassed in the Kerikeri 
airport design.

Some of the many airport precedents 
which have been used include; SOM’s 
Changi Airport terminal 3, Nordic offices 
Oslo airport expansion and Galapagos 
ecological airport. An environmentally 
sustainable petrol station has also been 
researched as a similar architectural 
paradox; Helios House “Green” Gas 
Station located in California. These 
precedents formulate passive design 
techniques, ecological features and 
climate responses unique to the location 
of each. These qualities contribute 
towards design techniques which can 
be adopted at the design phase of this 
research.



24

Precedents

Changi Airport - SOM.
Location:  Changi, Singapore.
Architects:  Skidmore, Owings and Merrill LLP
Area:    380,000m2
Year:    2019

Helios House “Green” Gas Station 
Location:  Los Angeles, California
Architects:  Johnston Marklee
Year:    2013

Figure 2.3

Figure 2.4

Precedents

Changi Airport - SOM.
Location:  Changi, Singapore.
Architects:  Skidmore, Owings and Merrill LLP
Area:    380,000m2
Year:    2019

Helios House “Green” Gas Station 
Location:  Los Angeles, California
Architects:  Johnston Marklee
Year:    2013

Figure 2.5 Figure 2.6
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Changi Airport - SOM.
Location:  Changi, Singapore.
Architects:  Skidmore, Owings and 
Merrill LLP
Project Year:  2008
Changi airport’s two most recent terminal 
additions are designed to highlight the 
passive design features and energy 
efficiency it encompasses. The sensor-
driven louvers limit the amount of direct 
sunlight entering the space by filling it 
with diffused light. This sophisticated 
technology helps minimize energy 
consumption. Singapore’s airport also 
inhabits biophillic principals which is 
important to note on such a large award 
winning airport terminal. Biophillic design 
is an important method in design and 
shall be explored further in the design 
process to evaluate its potential in terms 
of the airport. It is also an example of 
a demonstration of the global expansion 
of airports (Pak, Jin Kyung, 2017).

Boston Logan International Airport.
Location:  Boston, United States of 
America.
Architects:  AECOM and Luis Vidal + 
architects
Project Year:  Current 
Boston Logan International Airport uses 
photovoltaic cells to generate solar 
power and a fleet of micro wind turbines 
are fixed to the roof above the offices to 
generate renewable energy. Terminal A 
features roofing and pavement surfaces 
designed to reflect heat away from the 
building as well as restrictive bathroom 
fixtures to reduce water consumption. 
These passive design techniques 
contribute to reduce the overall impact 
on the environment and could be 
implemented at Kerikeri airport (Harris 
Miller and Hanson. 2019).
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Figure 2.7

Galapagos Ecological Airport.
Location:  Galapagos, Galapagos 
Islands.
Project Year:  2012
Galapagos ecological airport is the 
world first airport to operate on 100% 
renewable energy. 65% of total energy 
used by the building is generated from 
windmills and 35% from photovoltaic 
cells. It also was constructed from 
80% recycled materials including steel 
pipes taken from oil extraction fields 
in the Ecaudorian Amazon. Another 
unique feature of this airport includes a 
desalination plant generating drinking 
water from sea water. Some other design 
strategy purposes of the building were to 
recover affected areas and reforestation 
of endemic flora and cover with natural 
lighting and ventilation. These ecological 
attributes can be adopted within the 
Kerikeri airport (Aeropuerto ecologic 
Galapagos, 2017). 

Although this airport demonstrates 
quality environmental sustainability at its 
core, it is unfortunate to note that this is 
most likely due to the lack of available 
standard energy sources given its isolated 
location on an island. This demonstrates 
how sustainable architecture is possible 
but rarely adopted unless absolutely 
necessary. 

Image Redacted for Copyright Purposes
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Queen Aliah Airport.
Location:  Amman, Jordan.
Architects:  Foster and Partners
Project Year:  2013
Queen Aliah Airport demonstrates 
strong site responsive architecture. It is 
situated in Amman, Jordan and makes 
use of concrete for thermal mass to 
address the harshly contrasting day 
and night temperatures. This is a good 
and somewhat rare example of large 
scale commercial architecture passively 
responding to climate and context.

Precedents

Changi Airport - SOM.
Location:  Changi, Singapore.
Architects:  Skidmore, Owings and Merrill LLP
Area:    380,000m2
Year:    2019

Helios House “Green” Gas Station 
Location:  Los Angeles, California
Architects:  Johnston Marklee
Year:    2013

Figure 2.8

Figure 2.9

Helios House “Green” Gas Station 
Location:  Los Angeles, California
Architects:  Johnston Marklee
Project Year:  2007
“Helios House was designed to stimulate 
dialogue, promote education and foster 
discussion on the topic of environmental 
stewardship. The design of Helios House 
embraces the paradox of creating a 
green gas station” (Solaripedia 2010). 
Although this is a petrol station not an 
airport, it adopts a similar contradicting 
message of hypocrisy of sustainably 
designing for an unsustainable industry 
(nadaaa n.d.). Due to the nature of the 
project being an upgrade to an existing 
1970’s building, it harvests design 
ideas of up-cycling and reusing. Airport 
upgrades are in higher demand than 
new builds which makes this precedent 
advantageous to this research.
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GREAT BARRIER ISLAND AIRPORT
x3 departing flights per day
x3 arriving flights per day

CHATTAM ISLANDS AIRPORT
x2 flights per day
x4 flights on Tuesdays and Thursdays.

INVERCARGILL AIRPORT
x6 arriving flights per day
x6 departing flights per day

STEWART ISLAND AIRPORT
x3 departing flights per day
x3 arriving flights per day

HOKITIKA AIRPORT
x2 departing flights
x2 arriving flights

BLENHEIM AIRPORT
x18 flights per day

PICTON AIRPORT
x8 return flights per day

PARAPARAUMU AIRPORT
x2 deprting flights per day
x4 departing flights on Fridays

WHANGAREI AIRPORT
x4 departing flights per day
x4 arriving flights per day

2.3  Local Airport Case Studies

Whangarei Airport - 2 arriving flights per 
day and 2 departing flights per day

Picton Airport - 8 return flights per day.Invercargill Airport - 6 arriving and 6 
departing flights per day.

GREAT BARRIER ISLAND AIRPORT
x3 departing flights per day
x3 arriving flights per day

CHATTAM ISLANDS AIRPORT
x2 flights per day
x4 flights on Tuesdays and Thursdays.

INVERCARGILL AIRPORT
x6 arriving flights per day
x6 departing flights per day

STEWART ISLAND AIRPORT
x3 departing flights per day
x3 arriving flights per day

HOKITIKA AIRPORT
x2 departing flights
x2 arriving flights

BLENHEIM AIRPORT
x18 flights per day

PICTON AIRPORT
x8 return flights per day

PARAPARAUMU AIRPORT
x2 deprting flights per day
x4 departing flights on Fridays

WHANGAREI AIRPORT
x4 departing flights per day
x4 arriving flights per day

The following regional airport 
precedents were studied in order to 
give a scale comparison to the Kerikeri 
airports space allocation.

Figure 2.10 Figure 2.11

Figure 2.12

Blenheim Airport - 18 flights per day
Great Barrier Island.

Figure 2.13
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Stewart Island airport - 3 departing 
flights and 3 arriving flights per day.
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Figure 2.14
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Figure 2.16
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From this it was evident that Stewart 
Island, Great barrier Island and 
the Chatham Islands airports all 
accommodated a similar number of 
passengers per day. Interestingly, 
these airports all exist on islands, unlike 
Kerikeri. Stewart Islands airport terminal 
exists as a depot in suburban Oban, 
located 2km from the Aerodrome. It 
consists of a local post office and is no 
larger than a medium sized residential 
house. Great Barrier Island airport is 
publicly owned and operated by Auckland 
city council. It was upgraded in 2010 at 
a cost of 1million dollars. It incorporates 
photovoltaic solar panels and wind 
generators for electricity generation, 
onsite water treatment units, maximises 
natural lighting, natural ventilation, a 
solar heated hot water system and locally 
sourced materials. These features are a 
reflection of the site restrictions of which 
no reticulated electricity or fresh water 
is available (Auckland Transport. 2011). 
The Chatham Islands airport is New 
Zealand’s most remote airport located 
approximately 800km East of the South 
Island. The terminal building provides 
passengers with a waiting area, access 
to toilets, hot drinks and wifi. It is also a 
publicly owned airport which is currently 
undergoing a runway upgrade to be 
completed by 2020 (NZ Airports. 2018). 
These local case studies were are useful 
to ensure the Kerikeri airport caters 
for passenger numbers and loading 
but does not become unnecessarily 
inordinate increasing the environmental 
impact.

Chapter 2 discussed a range of key 
intellectual, design and local examples 
which influence the thinking in this project. 
Jointly these show that while there is a 
range of important challenges facing 
any exploration of what is a sustainable 
airport, there is also a range of unique 
opportunities showing this could be a 
valuable area of study. For example, 
although the airports can be seen as non 
places, application of sustainable and 
biophilic design principles can bring a 
sense of place. Similarly the high energy 
demand of airports can itself become an 
activator for cleaner and greener energy 
production. By developing upon thinking 
of this kind, this project aspires to make 
a contribution towards development of 
more sustainable approaches to design 
of airports.
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3.1.1  Site

Existing ariel photograph

Existing axonometric

Existing site photo 

Initial concepts and ideas began with a 
re-imagination of the site through hand 
drawing. This involved elevated tree 
house like structures accommodating the 
practical matters of boarding an aircraft 
inspired by the natural environment. As 
a result of the vast surrounding natural 
landscape and the existing neighbouring 
forest the site provided an opportunity 
to engage with the architecture. 
This method proved to encompass 
environmental sustainability intentions 
successfully and was developed further 
for incorporation into the final design.

Figure 3.1

Existing ariel photograph

Existing axonometric

Existing site photo 

Figure 3.2
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Existing ariel photograph

Existing axonometric

Existing site photo 

Existing ariel photograph

Existing axonometric

Existing site photo 

Figure 3.3

Figure 3.4
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Zagreb airport

Environmentcombining programme, 
context and personal style

People/ Architecture

Early sketches from eye level

Zagreb airport

Environmentcombining programme, 
context and personal style

People/ Architecture

Early sketches from eye level

Zagreb airport

Environmentcombining programme, 
context and personal style

People/ Architecture

Early sketches from eye level

Zagreb airport

Environmentcombining programme, 
context and personal style

People/ Architecture

Early sketches from eye level

Figure 3.5

Figure 3.6

Figure 3.7

Figure 3.8
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Stone Store - KerikeriBay of Islands 

Design Design

Architectural 
Reference

Contextual 
Influence

Design

Architectural 
Reference

Contextual 
Influence

Architectural 
Reference

Contextual 
Influence

Waitangi Museum Entry

Kerikeri3.1.2  History

Figure 3.9

Figure 3.10

Figure 3.11
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Stone Store - KerikeriBay of Islands 

Design Design
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Reference

Contextual 
Influence

Design

Architectural 
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Architectural 
Reference
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Influence
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Figure 3.12

Figure 3.13

Figure 3.14
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Stone Store - KerikeriBay of Islands 
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Architectural 
Reference
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Influence
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Figure 3.16

Figure 3.17
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Bamboo very commonly exists 
throughout Kerikeri’s natural landscape 
and is an economical, robust, versatile 
material. Its rapid growth qualities make 
it highly renewable if it is sourced and 
used appropriately (Coleridge, Tim 
2006, 28-32).  Kerikeri is located roughly 
23km from the Bay of Islands which is 
a notably celebrated tourist destination 
consisting of a vast coast line recognised 
for fishing and sailing. When considering 
form, the dynamic assembly of yacht 
sails were integrated in an attempt 
to strengthen this local and historic 
relationship. “Localisation is closely 
associated with the politics of identity. 
Identity is community and place-related 
and the individuality of community 
and place are undermined by global 
homogenisation.” (Kaul, Vineet 2012, 
341-349) Historic reference therefore 
increases place making. Using history 
as a method of designing is arguably 
not directly beneficial to the movement 
towards sustainability given its ability to 
be related back to political and economic 
past times which could connect it to 
globalisation. However it could be 
considered a robust motion away from 
super modernism which alone has to 
be considered useful to sustainability 
(Adam, Robert. 2008).

Kerikeri is arguably one of New 
Zealand’s nationally most important 
historic sites. In 1819, the Kerikeri Basin 
is where Maori welcomed missionaries to 
establish a Church Mission Settlement. 
This established the framework for New 
Zealand’s bi-cultural society. The location 
of the township which is now known as 
Kerikeri, was originally selected due to its 
many waterfalls providing the European 
settlers with fresh water and the 
opportunity to make a corn mill or saw mill 
without the expense of a dam (Kerikeri 
Community. n.d.). The locally sourced 
stone was an attractive integration in 
early concept design for this research. 
It became the first material method to 
inject a visual paradox between the 
industry and the airport. In the form of 
a wall, it became the tool which allowed 
the separation between the runway and 
the green space formulating early design 
site sketches. This design method lead 
to the exploration of other locally sourced 
materials such as bamboo. 

Figure 3.18
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‘tree top’ airport

repetition of these 
modules to formulate voids 
where light and rain can 
access the ground.

tree top board walk 
connecting different functions.

elevated off the ground 
to let sunlight and water 
underneath to support ground 
cover vegetation.

3.1.3  Ecologies

Figure 3.19

Figure 3.20

Figure 3.21

Figure 3.22

‘tree top’ airport

repetition of these 
modules to formulate voids 
where light and rain can 
access the ground.

tree top board walk 
connecting different functions.

elevated off the ground 
to let sunlight and water 
underneath to support ground 
cover vegetation.
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‘tree top’ airport

repetition of these 
modules to formulate voids 
where light and rain can 
access the ground.

tree top board walk 
connecting different functions.

elevated off the ground 
to let sunlight and water 
underneath to support ground 
cover vegetation.

‘tree top’ airport

repetition of these 
modules to formulate voids 
where light and rain can 
access the ground.

tree top board walk 
connecting different functions.

elevated off the ground 
to let sunlight and water 
underneath to support ground 
cover vegetation.

Ecologies is an important 
factor to consider when 
designing for sustainability. 
Due to the scope of this 
project, it is likely timber 
framed construction could 
dominate the intervention. 
Historically, rapidly renewable 
materials have been superior 
to slow growing ones however 
recent research shows that 
over exploitation is increasing 
degradation of natural 
forests from wild harvesting 
(Reynolds, John D. Peres, 
Carlos A. 2006, 254-256). 

‘tree top’ airport

repetition of these 
modules to formulate voids 
where light and rain can 
access the ground.

tree top board walk 
connecting different functions.

elevated off the ground 
to let sunlight and water 
underneath to support ground 
cover vegetation.

Figure 3.23

Figure 3.24

Figure 3.26

Figure 3.25
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Factors include; biodiversity loss, 
increased social and environmental risks 
and impacts of large-scale monoculture 
agriculture including widespread use 
of fertilisers and pesticides. This is 
important to note at an early design 
stage when considering renewable 
materials for the construction of the 
airport. Certification schemes such as 
Forest Stewardship Council provide an 
internationally recognised accreditation 
of the provenance of timber which 
helps decrease the environmental 
impact (Coleridge, Tim 2006, 28-
32). Other methods of assisting the 
ecological environment consider water 
consumption, provision of habitat and 
increased biodiversity. The Kerikeri 
airport building has the ability to harvest 
its own rain water which will reduce 
consumption of this important resource. 
Another opportunity which presents 
itself due to the site is the 159 acres of 
neighbouring conservation zoned land 
which could provide provision of habitat 
if the wetlands were restored. Increasing 
the planting of native trees around 
the airport will also add biodiversity 
(Pedersen Zari, Maibritt. 2018). One 
issue with this is that increased planting 
and trees could increase birdlife which 
will increase the risk of airstrike. This is 
another example of the paradox of this 
research.
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Rejection of the plane

Figure 3.27
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Site opportunities

‘box’ minimising floor 
to wall area ratio
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3.1.4  Passive Design
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Figure 3.28

Figure 3.29

Passive design strategies which have 
been evaluated in this iteration include; 
passive ventilation, natural lighting, 
heating, cooling, renewable energy 
sources such as solar, geothermal, 
hydroelectric, wind, Hydrogen Fuel Cell 
and various biofuels. The significant 
difference with an airport in comparison 
to other forms of architectural space 
is the energy consumption rate due to 
the fluctuating operating hours. Some 
of the airport precedents inspire this 
iteration as discussed in chapter 2.2. 
The site analysis is another important 
toll to measure the effectiveness of 
some of these common passive design 
techniques upon incorporation into the 
airport. Therefore solar power in the 
form of photovoltaic cells located on the 
roof of the airport, passive ventilation 
in the form of semi outdoor space and 
openable windows and north orientated 
occupied space for passive heating 
have been taken into the next design 
phase of the project. Another outcome of 
this iteration is the exploration of biofuel 
methods for energy production.
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3.1.5  Programme Evaluation

This design Iteration focuses on 
programme and the access throughout 
the terminal itself. 
The blurring of boundaries of space 
distinction is a response to the culture 
of today. People behave like tourists 
not only as seen historically on holiday, 
but between living, working, recreation 
and transport. Through experiential 
research visiting and analysing 13 
airports it is possible to conclude that 
good direction and way finding is very 
important. This blurred distinction of 
boundaries detracts from the primary 
function of the terminal itself resulting in 
the behavioural distraction of advertising 
and consuming. 
The economic airport model becomes a 
space of advertising and consumerism 
adding to the globalisation and material 
consumption-based way of living. By 
prioritising the financial return of the 
airport over the individual service it is 
purposefully providing, the opportunity to 
make people aware of the context rich, 
environmentally sustainable architecture 
is diminished. Therefore, retail shops 
and cafe spaces become secondary and 
in some cases unnecessary.  Access 
within the airport becomes extremely 
important and therefore it is possible 
to conclude that if the airport prioritises 
the terminal building, it will assist in the 
progression of environmental awareness 
and consequently sustainability.

After establishing a hierarchical 
importance between the flight service 
and the additional services provided 
within the airport, focus was shifted 
to what might inhabit these additional 
services. Retail shops such as clothing 
outlets did not suit the local rural nature of 
Kerikeri financially but most necessarily 
did not contribute environmentally. Along 
with the mandatory functionalities of an 
airport such as toilets, reception, security, 
staff areas and services it also seemed 
necessary to accomodate for hungry 
passengers which was accomplished 
in the form of a cafe. This cafe should 
be positioned as an accessory to the 
airport but not primary. Other forms 
of programme were explored such as 
swimming pools, rock climbing facilities, 
gym and recreational spaces and/or 
a library. These ideas did not reduce 
environmental impact and consequently 
value to the project. Increasing green 
space however presented beneficial. 
Encouraging this nature/human 
interaction a cycle trail was realised.
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3.1.6  Tourism

“The airport has itself become, in fact, the 
twenty-first century city: not merely an 
extension but the most vivid expression of 
the consumption/movement imperatives 
of current urbanism” ((Dube, Richard, 
Gin, Pascal, Walter, Moser, Pires, 
Alvaro. 2010, 246). Tourism has aided 
globalisation due to its experiential based 
core. This movement of experience, 
information, food, education, cinema, 
travel, memories, digital photographs, 
achievements and relationships have 
become more important than the 
historical production and ownership 
of material things. One of the main 
facilitators of the tourism industry is the 
aviation industry. Kerikeri’s predominant 
source of economy comes from the 
tourism industry. This adds another 
layer to the paradox of this research. 
Logically, to reduce the negative effects 
of climate change one could argue to 
reduce tourism which would therefore 
reduce air travel and to take an extreme 
position, remove aircraft and airports to 
solve this thesis. Obviously this is not 
a viable option as it would undermine 
the purpose of architecture altogether. 
However, one strategy could be to make 
passengers more aware of the negative 
effects of flight travel, not to discourage 
but to raise awareness.

Tourism does not have to develop out of 
the existence of a natural landmark. It 
can develop out of nothing as seen in Las 
Vegas. Las Vegas is a perfect example 
of which production and geographical 
location is absent. Kerikeri’s tourism 
is based upon its natural environment 
and coastline. This is one positive 
aspect to create a stronger place 
making relationship. However there 
are plenty of unsustainable manmade 
tourist attractions including sky diving, 
parasailing, jet boating, ferry tours and 
whale watching associated with this 
natural scenery.
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Figure 3.47
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3.2  Preliminary Design Outcome

The preliminary design outcome was 
a result of the combined site, history, 
ecologies, passive design techniques, 
programme and tourism analysis 
iterations. Passive design techniques 
and the consideration for ecologies 
through the design process were 
analysed and integrated adding strong 
benefits to the natural environment. The 
result is a primitive but local reflective 
design which aspires to add to the 
geographical location of Kerikeri to 
reduce globalisation and its negative 
environmental impacts. Upon evaluation 
of the preliminary design, the scale of the 
airport in comparison to other local New 
Zealand airports was considered. This 
assumption spiked a review of the Gross 
Floor Area in which the design occupied. 
Another consideration was the repetition 
in viewing areas which intended to 
strengthen visual relationship between 
the built and the natural environment but 
was not derived from any of the research 
methods evaluated. Hans Ibeling’s 
considered the idea of the airport 
becoming a mini city which in his view 
could detract from the city itself. This 
was a consideration when designing 
the airport and a possibility when 
incorporating context, site and history 
and could detract from the globalised 
uniformity of non-places. Every attempt 
has been made to achieve a grounded 
sense of place, history and context 
(Ibelings, Hans. 2002, 18-155).
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Figure 3.48
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Design Iteration Three: Context
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Design Iteration Three: Context

Figure 3.50
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4.1.1  Context

Through a set of additional and deeper 
explorations some of the same and some 
new ideas have been explored leading 
to a new, more refined design proposal. 

“In no place at all, someplace could be 
created” (Auge, Mark 2009, 1-98.). Many 
developments of the built environment 
such as malls and casinos are turning 
cities and urbanised regions into a 
succession of autonomous worlds that 
have little or nothing to do with their 
surroundings. 
Globalisation is creating this absence of 
notion of geographical location therefore 
reducing the individuality of places in 
the world. Standardised foods with no 
reference to the culture of the country 
located at the airport in an attempt to 
make one feel familiar yet adding to 
the sense of non place as described 
by Ibelings. Not only is the international 
airport a useful tool here, but the national 
- local airport becomes useful also.

There is a limited difference between 
designing an airport which communicates 
its context and cultural history to 
creating a mini city. This mini city adds 
to globalisation and the absence of 
place. This research aims to create a 
design outcome which is expressive 
of its natural geography and culture to 
make people more connected with the 
uniqueness of different local places in 
the hope that an appreciation for the 
natural environment will be realised and 
in turn raise awareness around climate 
change and what challenges could be 
threatening it. “A substantial number of 
tourists have no mental picture or even 
slightest notion of the geographical 
location of their holiday destinations” 
(Ibelings, Hans 2002, 18-155.). This 
seems true for the Kerikeri airport also, 
where the purpose of air travel is visiting 
impressive natural environments, but 
without an understanding of the broader 
geographical context within which 
they exist. Challenging this globalised 
tourist assumptions, the context is 
important for design for environmental 
sustainability. This project aspires to 
resolve tensions of this kind though 
a  stronger the contextual relationship, 
the stronger the design outcome can 
fulfil the purpose of environmentally 
sustainable architecture and awareness. 
Through hand sketches the journey 
was explored through architecture 
and the aim to create a sequence of 
spaces which formed viewing platforms 
of the natural environment reflective of 
Kerikeri. The relationship and interaction 
between the natural environment and 
architecture fuels the next series of 
design explorations.

Figure 4.1
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4.1.2  Globalisation

Globalisation described by Ibelings is 
a time which increasing technology is 
resulting in the familiarity of the world, 
the area designated to the familiar 
territory is larger and more accessible 
than ever before, however the paradox 
is that people are in turn finding this 
less and less meaningful. “Public and 
semipublic space is seen less as social 
space than as an area that everybody 
uses individually.” (Ibelings, Hans 2002, 
18-155.) As a result of this, it is easy to 
assume globalisation is causing a notion 
of isolation in society. “The airport has 
developed into a significant economic 
centre that is sometimes so large that 
the airport starts to compete with the 
very city it was originally intended to 
serve” (Ibelings, Hans 2002, 18-155.). 
This makes the airport one very useful 
architectural tool to reduce it.

Figure 4.3

Design Iteration Three: Context
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Design Iteration Three: Context

4.1.3  Biophillic Design

Figure 4.4

Figure 4.5

Figure 4.6
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Figure 4.7

Figure 4.8
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Biophillic design endeavours to bridge the 
gap between the built environment and 
the natural one raising awareness and 
appreciation for the natural environment. 
Changi airport encompasses biophilic 
design techniques creating a strong 
connection with the natural world. The 
following six principals of biophillic design 
have been considered: environmental 
features, natural shapes and forms, 
natural patterns and processes, light and 
space, place based relationships and 
evolved human nature relationships.

Figure 4.9

Image Redacted for 
Copyright Purposes



68

Figure 4.10
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Precedents such as Singapore’s Changi 
airport contradict Auge and Kingwell’s 
theories that an airport is nothing 
more than a non-place. Changi Airport 
encompasses energy efficient design 
techniques as well as a living green wall, 
and butterfly garden. These biophillic 
methods demonstrate a real sense 
of natural place while incorporating 
sustainability.

Environmental features - such as 
natural colours - including white roofs 
for maximum sun reflection, water - 
integrated within the roof and walls of 
the algae entry building, air - maximising 
the natural airflow by creating semi 
external spaces through pavilions, 
natural sunlight - by increased glazing, 
plants - incorporated within and around 
the airport building and natural materials 
- such as timber lightweight construction.

Natural Shapes and forms - botanical 
- in plan view the length go the gate 
stretches in a curved shape, arches/
vaults - the existing hangar building to 
the right is to be kept and extended in 
the same vaulted roof shape.

Natural patterns and processes - 
experience of space with time (change 
and transitions - there are multiple 
threshold changes distinguishing a 
change of process in time.

Light and space - warm - natural, cool - 
reflection of light through the neon green 
algae roof panels, shaped - through 
repetition of bamboo wall, filtered - 
through the roof of the cafe space.

Place based relationships - historic - 
reference to the stone store through 
stone wall material, geographic - through 
plant and nature.

Evolved human nature relationships 
- prospect and refuge, order and 
complexity, curiosity and enticement 
- through the purposes of space and 
activities provoked.
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4.1.4  Aesthetics and Self Expression

Self expression, following on from chapter 
2.1 is another formal design method 
which was explored through theory and 
design. “Architecture has become a 
form of artistic self-expression in which 
designs and buildings are reflections 
of personal associations and personal 
world-views” (Ibelings, Hans 2002, 18-
155.). It is important to remember that 
the vision-centric method of design 
will not contribute to the strengthening 
of environmental sustainability and 
awareness.
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Figure 4.11
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Figure 4.13
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4.1.5  Spatial Relationships

The final design needs to respond to 
the spatial interactions between plane, 
people and architecture as well as 
incorporating social ideas surrounding 
the environmental impact of human 
activity. Historically, the novelty of flight 
was celebrated through architectural 
space. Viewing areas of planes coming 
and going were prioritised. In 1993 for 
the first time retailing revenues at UK 
airports exceeded revenues from airline 
landing charges (Edwards, Brian 2005, 
124-127). This created a shift in airport 
design centring it around consumerism 
as discussed din chapter 3.1.5. 
According to Bernard Tschumi, “Airports 
no longer serve isolated functions: they 
are not unitary buildings. They now 
extend - and redefine - the metropolis. 
They explode boundaries and limits. 
They are also one of the fastest growing 
industries, attracting entrepreneurs 
of all sorts” (Tschumi, Bernard. 1994. 
105). Not only does the airport need to 
consider these spatial interactions but it 
can act as a tool to question social ideas 
surrounding the environmental impact of 
human activity. One key design iteration 
explored was whether or not architecture 
could facilitate a stronger relationship 
and connection between people and 
the natural environment. This was a key 
method design driver within the project.

The airport in essence acts as a vast 
open waiting area for people to board 
their flight with arriving passengers 
spending very little time at the airport. As 
a reaction to the climate of Kerikeri, this 
project aspires to create desirable vast 
open external spaces and/or internal 
spaces connected to the exterior.
The spatial interaction between the 
architecture and aircraft is very important. 
Continually growing technology means 
the architecture needs to respond to 
this change. The space efficiency of 
parked planes for loading was tested 
through hand drawing which resulted in 
the realisation of convex shapes working 
most efficiently.
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Design Iteration Two: Environmental Sustainability

Re-use existing building materials?

Figure 4.14
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Figure 4.15

Figure 4.16

Figure 4.17

Figure 4.18
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Figure 4.19

Figure 4.20
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Plane / People

Figure 4.21



79

Figure 4.22
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People / Architecture

Figure 4.23

Figure 4.24
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Figure 4.25

Figure 4.26

Figure 4.27
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Plane / Architecture

Figure 4.30

Figure 4.29
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Figure 4.31
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Plane / Architecture

Figure 4.32
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4.1.6  Recycling of Aircraft parts  

Sustainable materials have been 
considered in chapter 3.1.2 which 
exemplifies a formal method of 
sustainable design. Due to the nature 
of the project in that it is an expansion 
not a new build, replacing the runway 
with impervious asphalt would be 
expensive, wasteful and illogical in 
terms of the purpose of this research, 
despite its beneficial environmental 
impact. The plane life cycle is another 
important factor to consider in terms of 
recycling capabilities. Many planes are 
sold to countries with slighter safety 
restrictions, change in use to freight 
or are made redundant. When a plane 
is decommissioned it can be sold for 
parts or abandoned in plane graveyards 
or boneyards. Most boneyards are 
typically located in the United States. An 
Air New Zealand 747-400 was recently 
photographed in one of California’s 
boneyards. 

Figure 4.34
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Recycled plane engine casing
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There are currently no known boneyards 
in New Zealand and only one in Australia’s 
Northern Territory. Sometimes these 
boneyards are used by airlines to store 
surplus planes, but many are recycled 
for parts, such as engines, avionics 
and seats. Others are scrapped for 
their metal. Due to the strict air safety 
regulations in New Zealand it was 
possible to conclude that many Air New 
Zealand and Jetstar’s decommissioned 
planes are sold to other countries after 
being decommissioned here. 

This somewhat utopian design idea to 
incorporate recycled plane parts does 
not benefit the environment due to the 
energy consumption required. Therefore 
this design method could not be further 
developed into the design.

Figure 4.39

Image Redacted for 
Copyright Purposes
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4.1.7  Security

Security laws are constantly changing 
and new technology means the 
architecture needs to adapt to this. This 
design iteration looked at incorporating 
a module system where security could 
be added and subtracted as needed, 
this could add to the future proofing 
of the airport building. However due 
to the size of the airport, this modular 
system for check in at security was 
found redundant as the current need for 
security in local airports is almost non-
existent. To conclude, the allocation of 
space for security has been incorporated 
however this space could be adapted or 
made larger in the future.
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Design Iteration One: Access
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4.2  Developed Design Outcome
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Design Iteration Three: Context

Figure 4.42

The developed design outcome was a 
result of the additional design explorations 
including context, globalisation, biophillic 
design methods, self expression, spatial 
interactions, recycling and security. 
Globalisation, biophillic design and 
recycling were three methods which 
were somewhat informal. These ideas 
were initially explored through theory 
before mindfully being incorporated or 
rejected into the design. One rejected 
exploration was the reuse in aircraft 
material, although novel served to be 
more harmful to the environment. Along 
with the programmatic responses of 
security and future proofing, spatial 
relationship was unique in that given 
it is an airport the added proportions 
of aircraft were something to consider 
in the design of the architecture. Self 
expression and globalisation

 were both methods which did not support 
the development of environmental 
sustainability and were conclusively 
disregarded in terms of the airport 
design. The elevated waiting area which 
has been provided as an observation 
deck takes an antagonistic approach 
to the earlier celebrated spectacle of 
aeromobility. This is because it rejects 
the runway and the airline operation all 
together, facing the natural environment 
which has been centralised (Roseau, 
Nathalie. 2013).
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Figure 4.43

Figure 4.44
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Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

5.1.1  Pollution

Site

Kerikeri Airport land 
harvesting area: 30 
Hectares

Figure 5.1



95

Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

Fuel Consumption

Each plane leaving 
Kerikeri airport uses 
352.5L gas per flight. 
This equates to 
514,650L per year

Emissions

The current Kerikeri 
airport emits 1245 
tonnes of carbon 
dioxide per year 
from departing flights 
alone.

Flight Path

Kerikeri - Auckland 
flight time: 47mins

Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

Bay of Islands Air traffic

Kerikeri Airport 
land harvesting area: 
30hectares

Site
The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Emissions
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
flight. This equates to 
514,650l per year.

Fuel ConsumptionFlight Path
Kerikeri - Auckland
flight time 47mins

Figure 5.2 Figure 5.3 Figure 5.4



96

“Anthropogenically enhanced climate 
change is now largely accepted amongst 
the scientific community” (IPCC, 2007). 
Aviation emissions have increased 
by 87% from 1990 to 2006 making 
the airline industry one of the largest 
contributors to emissions (Preston, Lee, 
Hooper 2012).

The aviation industry is a large 
contributor to air pollution, land pollution 
(fuel disposal), noise pollution and water 
pollution and the architecture such as 
the airport contributes to construction 
waste and energy consumption. Direct 
emissions from aviation account for 
about 3% of the European Union’s total 
greenhouse gas emissions and more 
than 2% of global emissions. By 2020, 
global international aviation emissions 
have been projected to be around 70% 
higher than in 2005 with the International 
Civil Aviation Organization forecasting 
that they could grow by a further 300 
to 700% within the next 50 years 
(Sustainable Aviation Fuel Users Group. 
2019). Air New Zealand has recently 
brought in some new technologies to 
reduce environmental impact. One of 
these is the use of electronic departure 
cards for international flights instead of 
the paper ones used previously.

Another innovation is a permanent 
bag tag which is scanned and updated 
electronically each time you fly, instead 
of the wasteful singular use stickers. 
Sustainable aviation fuels derived from 
biomass offer a large opportunity to 
reduce airline emissions. The aviation 
industry has made efforts to reduce its 
greenhouse gas emissions and has 
set a target of carbon neutral growth 
from 2020. The use of these fuels will 
significantly contribute towards achieving 
their target. 

Virgin Australia claim to be actively 
supporting the development of 
sustainable aviation fuels and currently 
lead industry efforts toward establishing 
a more sustainable aviation fuel industry 
in Australia. Virgin Australia is also a 
member of the Sustainable Aviation Fuel 
Users Group which is an international 
group of airlines focused on accelerating 
the development and commercialisation 
of sustainable aviation fuels (Virgin 
Australia. 2018).
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One of the world’s largest airlines 
Emirates, consists of 269 fleet (178 of 
which are A380’s) operating globally 
to 157 destinations in 84 countries. 
Emirates’ strategy is to operate a young 
and modern fleet which is supposedly 
more environmentally sustainable. The 
airline does remain the world’s largest 
operator of the Boeing 777 and A380 
both aircraft being amongst the most 
modern and efficient wide-bodied jets. 
Although there is evidence to support 
efforts being made, it is small in the scale 
of the industry’s overall impact. The 
information surrounding sustainability 
and airline companies are also more 
aspirations than actual efforts.
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5.1.2  Transport Technology

There are many new innovating electrical 
transport alternatives today. These 
vehicles and means of transporting 
people will have a great impact on the 
way the airport terminal operates in 
the future.  In February 2018, the first 
commuter pod was unveiled at the 
UAE Innovation Month. The technology 
proposes to reduce the 90-minute car 
journey between Abu Dhabi and Dubai 
down to 12 minutes and is expected 
to launch in 2020 (Cooke 2018). In 
September 2017 the Mexloop was 
proposed and is the first new major 
mode of transport in 100 years. It aims to 
transport passengers and cargo directly 
to their destinations at speeds of up to 
700mph (Hernandez 2017). Sustainable 
technology is not only developing 
passenger transport alternatives, but 
freight also. Tesla recently unveiled an 
all electric semi truck, bearing 36,287 
kilograms of tow load and accelerating 
from 0 to 96 kilometres per hour in 20 
seconds (Walters 2017).

Aviation is also finally developing new 
electric hybrid alternatives. By 2020, 
Airbus, Siemens and Rolls Royce is 
expected to launch its first hybrid electric 
plane. The aim is to reduce the negative 
environmental impact that the aviation 
industry currently has. Wright electrical 
has operated a two-seater prototype but 
is in the process of developing a single 
aisle 120 passenger aircraft. Another 
company; Zunum Aero is building a 12 
seater hybrid electric plane which is 
expected to be ready by 2022 (Topham 
2017).

In 2015, Rocket lab revealed its first 
battery powered rocket for commercial 
launches to space. This technology aims 
to reduce environmental impact (Rocket 
Lab 2015). In 2009, NASA set up a 
research project called Environmentally 
Responsible Aviation. The aim of ERA 
is to minimise negative effects on the 
environment such as emissions, noise 
and pollution (NASA 2017).
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Autonomous technology is also growing. 
Volvo released self driving cars in 2017. 
The New Zealand Traffic Institute, Volvo, 
New Zealand Transport Agency and the 
Ministry of Transport have joined to show 
how a self-driving vehicle will handle 
New Zealand’s road conditions, safely 
and efficiently. Volvo will demonstrate the 
technology on a 10-15-kilometre stretch 
of public road in Tauranga as part of 
Trafinz’s transportation conference. One 
of the main issues facing the integration 
of this technology is that it relies on 
the adoption of airline companies for it 
to be implemented. With this growing 
technology surrounding the aviation 
industry in mind, the idea of using algae 
as a biofuel became apparent. 
“Many aerodromes have been 
left unfinished because they were 
inappropriate for the latest types of 
airplanes, even before completion.” 
(Roseau, Nathalie. 2013. 95-100) This 
global issue is even evident within New 
Zealand airports such as Kerikeri and 
at Wellington; as discussed in chapter 
1.3. Airport design therefore becomes 
a generally challenging task (Roseau, 
Nathalie. 2013). Therefore, the project 
has to remain open to challenges of this 
nature and anticipate the new enough to 
retain relevance in the future.
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5.1.4  Biofuel
   Algae

micro algae plantation
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micro algae plantation

Figure 5.5
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It became apparent in the early stages of 
concept design, that the large redundant 
space surrounding the runway could be 
utilised. Although the soil is contaminated 
and unfit for production of consumable 
products, algae, unlike most other plant 
crops can make use of unproductive 
toxic land. It can be used to produce 
advanced biofuels such as jet fuel, 
green chemicals such as surfactants, 
lubricants and polymers, human and 
animal nutrition such as edible oils, food 
ingredients and animal feed and health 
sciences such as skin care and nutritional 
supplements. It is highly adaptive and a 
sustainable source of energy. In 2008 
Air New Zealand became the second 
airline to test fly an aircraft using biofuel. 
The airline reported a successful test 
flight of a 747-400 with one of its four 
engines powered by fuel consisting of 
50% jet fuel and 50% biofuel. The test 
flight was a joint initiative between Air 
New Zealand, Boeing and Rolls Royce. 
Biofuel such as algae is helping reduce 
the impacts of air travel. Algae requires 
large amounts of water for cultivation 
which can be wastewater or sea water.It 
also requires large amounts of sunlight 
hours which suits the Kerikeri region 
which generates approximately 2000 
hours of bright sunshine per year. The 
simplest and

cheapest way to grow algae is in large, 
shallow ponds. The water is often divided 
into concentric lanes or raceways, 
with paddle wheels to move the algae 
mixture in a circle. This helps bring algae 
to the surface, where its exposed to light, 
and mixes nutrients and carbon dioxide 
into the liquid. The open-pond method 
produces less algae biomass than other 
methods. It loses water to evaporation, 
so more must be added. And it allows 
for contamination by predators or 
undesirable algae. The absorption and 
injection of carbon dioxide actually 
improves the growth production of the 
algae. This significantly reduces the 
CO2 emitted from air craft reducing the 
adverse impact of the aviation industry. 
Kerikeri airport departing and arriving 
flights emit 2406.5 metric tonnes of Co2 
per year. A crop of 114,634sqm of algae 
absorbs roughly 492,926 metric tonnes 
of Co2 per year. This equates to about 28 
acres of land area which is generously 
achievable at the Kerikeri airport site and 
has been situated to the north east of the 
runway. This can become incorporated 
through the architecture in the form of 
a manufacturing factory and biofuel 
learning centre. Additionally the idea 
to visually communicate the mass of 
carbon dioxide that is emitted per flight 
to engage with passengers and raise 
awareness could come in the form of art 
or sculpture.
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Open pond reactors are 
the most widely used 
system in large-scale mi-
croalgal cultivation.
This site harvesting algae 
has the potential to con-
sume/absorb 1,258,000 
tonnes of carbon dioxide 
per year.

The current Kerikeri airport 
emits 1245 tonnes of 
carbon dioxide per year 
from departing flights 
alone.

Algae Fuel Production Emissions
Kerikeri Airport 
land harvesting area: 30hectares

Algae produces around 
5,000 to 10,000 litres of gas 
per hectare per year. Ap-
plied to this site it has the 
potential to pro-
duce150,000l to 300,000L 
biofuel per year

Site
Each plane leaving Kerikeri 
airport uses 352.5L gas per 
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Algae Plantation
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Figure 5.9

Figure 5.8
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5.1.4  Educative Design

Cycle Trail

Figure 5.10

Figure 5.11 Figure 5.12
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Image Redacted for Copyright Purposes
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Site Photo

Architecture has the ability to educate 
and encourage. The eastern boundary 
consists of 159 acres of conservation 
zoned land which provides a strong 
opportunity for recreational and 
educational activities. Traditional airport 
activities include shopping, eating and 
sitting. If the programme of the building 
could reduce the environmental impact 
through educating it could become very 
successful. A cycle trail accommodated 
this idea.

It needed to encourage people to 
become involved in an activity which 
was not contributing to globalisation, be 
of a length of time which allowed a return 
trip between flights, encourage the local 
biodiversity and ecologies of the land, 
raise awareness of the geographical 
location creating place making and 
educate people to appreciate the natural 
environment. In turn, a short 3.7km 
return cycle/walking trail has been 
incorporated into the conservation land, 
with bike hire-age at the airport. This bike 
hire age also provides the airport with 
an additive source of income as well as 
encouraging people to get outdoors and 
exercise.

Figure 5.13
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5.1.5  Art
   A visual representation of the CO2 emitted per person per flight

The polluted sphere in the form of an art 
installation became the tool to visually 
communicate the air pollution generated 
from each flight between Kerikeri and 
Auckland (the most common route) 
consisting of 7.7 cubic metres in volume. 
Situated in an intrusive location at the 
entry, forcing people to move around it 
creates a stronger importance. The use 
of a 3 dimensional sculpture as opposed 
to a 2 dimensional wall painting or graph 
allows maximised comprehension of 
visual space. The semi transparent, 
clouded material will be recycled plastic 
giving it a quality resembling reality. 
Suspended at eye level, it will separate 
the bike hire and the airport terminal at 
the entry. The learning centre with the 
algae factory will be clad with robust 
stone in contrast with lighter materials 
such as bamboo in a biophillic manner. 
This will be separated by the sphere. 
This aperture creates a void where the 
recognition of pollution aims to take 
precedence.



109

.

7.7 cubic metres of carbon 
dioxide is equal to a 1.35m radius 
sphere.

A visual representation of the CO2 emitted per person per flight.

7.7 cubic metres of carbon dioxide is 
equal to 1.35m radius sphere.

Figure 5.14

Figure 5.15

Figure 5.16

Figure 5.17
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.

7.7 cubic metres of carbon 
dioxide is equal to a 1.35m radius 
sphere.

A visual representation of the CO2 emitted per person per flight.

Figure 5.18
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7.7 cubic metres of carbon 
dioxide is equal to a 1.35m radius 
sphere.

A visual representation of the CO2 emitted per person per flight.

Figure 5.19
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5.2  Detailed Design Outcome

The detailed design outcome was 
a result of the additional; pollution, 
technology, biofuel, educative design 
and art methods along with the 
combination of the existing iterations 
already explored. The research into 
pollution, green washing and technology 
presented the initial opportunity with the 
production of biofuel was later decided 
as algae due to the climatic and site 
research. The final design maintains 
the existing entry building and hangars 
to either side of the old terminal which 
has since been demolished reducing 
new material waste. It aims to embody 
biophillic principles whilst incorporating 
site, context and historic references 
strengthening the relationship to the 
natural environment. The detailed design 
process explored educative architecture 
and art methods to raise awareness 
about pollution and communicate biofuel 
technologies and how they can be used 
within the airline industry. The use of 
biofuel helped reduce the impacts of air 
travel while educational interventions 
are contributing to the development of 
environmental sustainability by building 
consensus, etc.
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5.2.1  Existing Site Plan

Figure 5.20





5.2.2  Proposed Site Plan

Figure 5.21





5.2.3  Existing Ground Floor Plan

Figure 5.22





5.2.4  Proposed Ground Floor Plan

Figure 5.23





5.2.5  Proposed Level 1 Floor Plan

Figure 5.24
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Carpark and entry 



Carpark and entry 
Figure 5.33



Sectional Perspective
 

Sectional Perspective - Terminal Building
 



Sectional Perspective
 

Sectional Perspective - Terminal Building
 

Figure 5.34
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6.1  Conclusion

The main purpose of this research was 
to achieve an increase in environmental 
sustainability of an airport complex. The 
critical evaluation of design throughout 
the process did lead to the development 
of other ideas resulting in a more 
complex final outcome, including the 
secondary aim to achieve a strong sense 
of place through the design of an airport 
complex. Site analysis, precedents 
and literature were used to formulate 
a position when evaluating each of 
the design iterations. Incorporating 
these iterations through the process 
enabled the design to be developed 
in accordance with environmental 
sustainability. This alignment throughout 
the preliminary, developed and detailed 
design strengthened the relationship 
between the theoretical ideas, practical 
solutions and design reflections into an 
end result. 

Through the process of evaluation, the 
research approaches were developed 
to either support the shift towards a 
sustainably focused design process. 
From the initial sets of hand drawings 
to transitioning the theoretical ideas 
into design, a range of strategies was 
used. In order to support this process, 
a broad range of parameters have 
been considered including: site/context, 
history, ecologies, passive design 
strategies, programme evaluation, 
context, biophillic principles, pollution 
awareness, spatial relationships, 
technology, biofuel, educative design 
techniques and art. 

One of the important design strategies 
which emerged through this project 
was that an airport building can make a 
real contributing to sustainability of the 
planet by strengthening the awareness 
of pollution generated from air travel and 
developing strategies to alleviate this 
problem. In this project the awareness 
aspect was achieved by developing an 
art installation at the entry to the airport 
which demonstrated the volume of 
pollution produced per person per flight 
from Kerikeri to Auckland in an interesting 
spherical installation. In addition, the 
actual change was supported by the 
facilitating the production of algae 
reducing the consumption of kerosene 
based jet fuel used traditionally by 
airplane. This on-site manufacture of the 
biofuel was also used as an educational 
experience via a learning centre 
about biofuel technologies form of the 
algae harvesting factory. Programme 
evaluation and spatial relationships 
also aided the efficiency of travel which 
resulted in the flight taking precedence 
over retail spaces reducing consumerism 
focused airport buildings. 

The integration of site, context and history 
also strengthened an active relationship 
with the local context reducing globalised 
sense of non-place commonly associated 
with the airports. Passive design 
techniques and biophillic principles were 
also used to reduce energy consumption 
and strengthen appreciation for the local 
natural environment, deepening the 
sense of place and quality of sustainable 
response. The evaluation process led 
to continuing discoveries of additional 
design research considerations. 
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The ecosystem and environment in which 
humans live is very important because it 
supports all existence of life. Therefore 
importance of the human interventions 
which are sensitive to the local 
ecosystems and environments should 
take precedence over emphasising 
self expression of an architect and 
giving exaggerated importance to 
their design aesthetics. However, 
although throughout the design process 
environmental sustainability was held 
as exceptionally important, it was still 
difficult to completely remove self 
expression and aesthetics – regardless 
how important is the working of the 
buildings, they also have a physical form 
and consequently visual appearance. 

Recycling of aircraft parts was an 
interesting idea which offered some 
real potential but proved to be truly 
utopian and surprisingly contradictory 
to environmental sustainability. The 
advantage to rejecting these ideas 
during the design phase legitimises the 
aspiration of the architecture to do better.

 This research has endeavoured to 
create a destination rather than just a 
gateway. It is a destination because 
it is engaging through experience 
and education on strategies capable 
to reduce the adverse impacts of the 
airline industry, and because of the 
quality of integration with the local 
context. It expresses the challenges 
the aviation industry is facing when it 
comes to sustainability. It quantifiably 
reduces environmental impact through 
biofuel production/consumption and 
greenhouse gas reductions. 

It qualitatively reduces environmental 
impact through raising awareness, 
education and contribution to the local 
ecologies. In addition airport building 
is energy efficient reducing the total 
energy consumption throughout 
the life span of the building. Similar 
design strategies could be applied to 
architectural design of other airports, 
continuing the interrogation of the same 
core questions of how architecture can 
embody sustainable qualities while 
facilitating one of the most unsustainable 
industries, aviation? Other architectural 
programmes could endeavour to also 
achieve similar. Therefore this project 
can be seen as making a contribution 
towards a much needed shift in 
architectural discourse towards a more 
environmentally sustainable future.
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