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ABSTRACT

In an increasingly globalised world the question of place 
and identity in architecture becomes an issue. This is 
particularly relevant in developing Pacific countries 
such as Papua New Guinea, where traditional village 
lifestyles exist alongside rapidly urbanising cities. In 
an effort to understand cultural context, the effect of 
colonialism on both traditional culture and the current 
perspective of regional architecture is investigated. 
Parallels between the effect of colonialism and 
current trends of globalism can be observed. Just 
as colonialism undermined traditional values and 
practices in the pursuit of ‘progress’, globalism now 
threatens to replacing rich cultural heritage with 
standard western modernity.

This research advocates for a modern, context-
driven architecture that acknowledges traditional 
values and represents the unique evolved cultural 
identity of Papua New Guinea. Additionally, it asks 
how architecture can propose maximum value and 
meaning for the people. 

As such, research into contextual factors such as 
tradition, climate and community  became paramount. 
Various tactics and theoretical frameworks for 
designing regional architecture are investigated in 
relation to Papua New Guinea and inform the design 
for a multi-purpose, community orientated stadium in 
Lae. 

Figure 1: W. Ruff drawing  
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1.1 BACKGROuND Of ThE PROjECT 

In addition to my interest in architecture, I am a 
passionate footballer. This passion led me to design 
a football stadium for the next FIFA U20 Women’s 
World Cup. The Sir Ignatius Kilage stadium in Lae was 
originally chosen for this event. Having competed in 
two previous WWC events I knew that the current 
stadium would only disappoint, as such I chose it 
as the site for my project. Later, due to inadequate 
facilities, the decision was made to move the games 
at Sir Ignatius to Port Moresby. By this stage I had 
realised just how important a new stadium is for the 
community regardless of the event, and the key focus 
of this research shifted from the FIFA event to the 
context and people of the Morobe region. 

This proposal is essentially about pushing the 
conventional idea of a stadium further in order to 
provide benefits that go beyond recreational program, 
and concern a range of community uses, cultural 
significance, and the greater context of the site. 

1.2 PROjECT OuTLINE 

The Sir Ignatius Kilage Stadium currently has one 
single, old grandstand that holds 500 spectators. 1 
Research has shown a need to seat crowds of up to 
20,000 and as such the old grandstand will need to be 
replaced. The recently installed running track can be 
retained given its logical orientation and position and 
the desire to present a realistic and feasible project for 
the developing city.

The context of a stadium in a fast-developing 
Melanesian coastal city will demand a unique design 
born from a direct response to contextual factors such 
as climate, culture, history, community needs, the 
natural landscape, and the site itself. The community 
needs of the city and wider region will be investigated 
to ensure the stadium can support both mega-events 
and many mixed-use daily programs, thus creating the 
largest possible positive impact to the city.

1. Papua New Guinea Sports Foundation, “Sir Ignatius 
Kilage Stadium”, accessed on 7th July, 2016, http://www.
foxsportspulse.com/assoc_page.cgi?c=1-7798-0-0-
0&sID=204908

1.3 AIMS/OBjECTIvES Of ThE PROjECT 

To gain a holistic understanding of the culture, climate 
and environment of the local context.
To use this knowledge to design a modern stadium that 
is culturally significant, environmentally sustainable 
and provides maximum value to the community. 
To create a design proposal to be presented to local city 
council and planning authorities demonstrating the 
value of a mixed-use stadium, and a publicly orientated 
design for the community and the waterfront area. 
 

1 . 0  I N T R O D u C T I O N 

figure 2: Photo looking out to Huon Gulf from Top 
Town in Lae, PNG. 

1.4 RESEARCh quESTION

“How might a stadium design in Lae, Papua New Guinea propose maximum value and meaning for the people of Lae?”
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1.5 SCOPE AND LIMITATIONS 

The city of Lae has a fast growing population, currently 
of almost 150,000 residents.2 Large numbers of 
people from outlying areas flock to the city for events; 
crowds of over 20,000 are not uncommon for big 
football games.3 The need for a large stadium presents 
certain challenges and opportunities. One foreseeable 
challenge is how the scale of the building will relate 
to the surrounding low-rise buildings. Whilst it 
should be iconic, it also needs to fit into its context 
sympathetically. Another challenge is proving the 
stadium can be a financially viable and economically 
justified in a city of this size. As such, the ability of the 
stadium to facilitate numerous community functions 
will be key. Additionally, it needs to demonstrate its 
potential to have a large positive impact on both the 
wider community and the immediate context of the 
Lae foreshore.

The hot-humid climate creates a challenge in terms of 
designing comfortable conditions without relying on 
air-conditioning. It is also an opportunity for rainwater

2. City Population, “Papua New Guinea”, accessed 20th Sept 
2016, http://www.citypopulation.de/PapuaNewGuinea.
html
3. Maurie Wasi, verbal conversation with the author, 6th 
March 2016.

collection and reuse, and solar power generation, a 
valid aim given the inconsistency of local power supply 
from the PNG Power Company. 
The decision by the Local Organising Committee (LOC) 
to relocate the Lae games to Port Moresby is a tragedy 
for the football-mad city, but does not diminish the 
need for a new stadium. Currently, the stadium is 
unable to properly support its regular national and 
international uses. The decision highlights the need 
for a design that will secure hosting rights of similar 
future events but at the same time shifts the emphasis 
of the design to the multi-purpose benefits a new 
stadium could provide. 

The fact that Port Moresby has four large stadiums 
and Lae has none gives the project another layer 
of significance for the local people. Given the 
competitiveness between cities, a design that 
represents the Morobe area and is specifically 
designed for Lae will hopefully become a source of 
pride and a landmark for the city. 

Finally, given the context of a rapidly growing and 
developing city surrounded by traditional villages, 
there is a need to balance tradition and modernity, 
and local and global forces. For this reason, in-depth 
research into heritage and tradition will need to inform 
the design of a modern stadium.  

My project draws on two areas: the issue of place and 
identity in modern architecture, referring specifically 
to Papuan tradition, and sustainable climate-
responsive design.

The topic of Critical Regionalism is central to the 
issue of place and identity in architecture as it is an 
architectural approach where architects interpret 
cultural and geographical contextual influences into 
a modern design. The phrase was introduced by 
Alexander Tzonis and Liane in the 1980s who went 
on to write specifically about Critical Regionalism 
in tropical regions. This book recognizes the rich 
cultural diversity, the demanding climate and a 
tension between tradition and development in these 
regions. Kenneth Frampton also wrote influentially 
on the topic, including his essay, “Towards a Critical 
Regionalism: Six Points of Architectural Resistance”. 
The relevance of cultural identity in the tropics is also 
recognized by authors such as Joo-Hwa Bay and Boon-
Lay Ong have also written about the specific social and 

environmental dimensions of designing in the tropics. 
Regional character in modern design is written about 
specifically in relation to indigenous architecture in 
the Pacific by researchers Michael Austin, Martin 
Fowler, Bill McKay and Paul Memmott. 

Sustainable design ties into the idea of Critical 
Regionalism in terms of designing in response to local 
geographical and climatic factors. Climate-responsive 
design is a topic in its own right and has been 
written on extensively in relation to passive design 
and sustainability. Both Critical Regionalism and 
climate-responsive design are informed by vernacular 
architecture ‒ something that fits under the greater 
umbrella of general Papuan cultural research. 
Aside from basic general information of the country 
found on the internet and children’s picture books 
of traditional myths, written word on Papua New 
Guinean traditional architecture and culture is limited. 
There are two main sources of academic research into 
the Papuan village and its architecture. The first are 

books written by Wallace and Ruth Ruff, and G. Loupis 
for the University of Technology, Lae in the 1980s. 
The second are three texts written by Martin Fowler 
written between 2001-3 that came from his PhD 
research (University of Melbourne) on colonialism, 
traditional culture and modern architecture. 

1.6 STATE Of KNOWLEDGE IN ThE fIELD
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1.7 METhODS 

Given the unique and little-known setting of the project, 
research into the context became very important. 
Critical Regionalism provided a theoretical framework 
to start to reconcile tradition and modernity.

A thorough understanding of the region was gained 
by studying various factors of context. A mixture of 
secondary sources and personal communications 
enabled me to create a more complete picture of the 
region and the country as a whole. Outside of university, 
discussions with Lae footballer Maurie Wasi and 
architect Terrance Barnes ‒ a director of architectural 
firm Peddle Thorp with experience designing stadiums 
in PNG, very hugely beneficial.  Furthermore , input 
from architectural professor Michael Austin who has 
taught and lived in Lae and my supervisor Jeanette 
Budgett were also vital. Both Austin and Budgett have 
written on indigenous architecture; Austin primarily in 
relation to Maori and Polynesian architecture in New 
Zealand and Budgett in relation to the Cook Islands. 

Site analysis focusing on the micro-climate, the 
greater context and urban planning further guided 
my design process. Environmental data then informed 

architectural principles relating to passive design, 
ventilation, natural lighting and solar gain. This process 
involved research and analysis through drawings, 
photography, and modelling. 

Conceptual designs grew out of a direct response to 
the larger context and fixed parameters of stadium 
design and the site. As part of my design process I 
broke down the design into separate architectural 
elements of the site, the track and field, the stands, 
the circulation and the exterior envelope. In doing 
this I clarified specific purposes and aims of individual 
elements. Section drawings, computer and physical 
models as well as floor planning have been vital in 
bringing all the elements together in a unified and 
cohesive design.  

My final presentation will use the Sketchup models, 
V-Ray, Photoshop and hand drawing in conjunction 
with physical models at various scales. 

figure 3. An early bubble diagram showing initial 
emphasis on biomimetic strategies, this later changed 
to cultural influence. 
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1.8 BRIEf

Site + Location: 
The current Sir Ignatius Kilage Sports Stadium located 
on the Lae foreshore in the Morobe region of Papua 
New Guinea. 

Aim: 
To design a mixed-use stadium that creates maximum 
value and meaning for the community not only 
functionally through sports, other mixed-use programs 
and public urban design, but also by creating a legacy 
for the people that fosters cultural unity and identity, 
and can be source of pride for Papuan New Guineans. 
 
The Design: 
The study of local culture, community, history and 
natural environment must inform the design of a 
modern stadium that is culturally significant and 
uniquely Papuan without being kitsch or too literal. 
Both environmental and economic sustainability need 
to be addressed. Passive bioclimatic strategies should 
be used to ensure the stadium is energy efficient and 
to minimize environmental impact. Furthermore, 

the roof of the building must be designed to take 
advantage of rain-fall and solar gain for energy and 
reuse purposes. 

In order to achieve economic sustainability, the stadium 
will be designed for both FIFA and international scale 
events as well as maximal day-to-day use. The design 
must be appropriate for the demographic and size of 
Lae, and support a range of appropriate and relevant 
uses, both sporting and non-sporting, that will benefit 
the local community.   

Ultimately, the design must successfully function as a 
stadium venue and as such should maximize spectator 
comfort levels and sightlines, as well as the sense of 
event and feelings of excitement for both spectators 
and athletes. It must meet relevant and appropriate 
FIFA, IAAF and IRB requirements or be able to adapt to 
fulfil requirements when needed. 

figure 4: Site Location drawing of Lae, showing points 
of interest and possible connections. 

PORT MARKETS CITy CENTRE fOREShORE SITE
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figures 5-7: Location Maps: World, Papua New Guinea and Lae, Morobe Province. 

2 . 0  S I T E  I N T R O D u C T I O N  A N D  A N A Ly S I S

2.1 INTRODuCTION TO PNG

Papua New Guinea is located north of Australia and 
south of the equator in an area of the Pacific known 
as Melanesia. The people of Papua New Guinea are 
somewhat disconnected from each other due to 
the vast number of diverse tribes that live rurally in 
traditional villages and speak different languages.4 
Churches and conventional primary schools are now 
commonplace in villages but the essential way of has 
remained unchanged for centuries.5 These customary 
societies still primarily rely on subsistence-based 
agriculture for all their basic food needs and inherent 
in this is a strong connection and respect for the land. 

Rugged terrain has hampered the construction of 
roads and infrastructure. Although large parts of the 

 4. Population is over 7 million people, 78% live 
rurally. There are over 820 indigenous languages listed 
for the country but most have fewer than 1000 speakers. 
People Connection Recruitment, “Papua New Guinea: 
Introduction and Overview”, last accessed 16th Sept 
2016, http://www.peopleconnexion.com/media/people-
connexion/documents/papua %20new%20guinea %20-%20
introduction%20and%20overview%20.pdf
5. Maurie Wasi, verbal conversation with the author, 19th 
Sept 2016. 

main island remain unexplored, 24% of the country’s 
rainforests have been destroyed by logging in the 30 
years.6 Deforestation is the result of the mining of 
mineral deposits such as oil, copper and gold. Despite 
a wealth of natural resources, Papua New Guinea is 
still one of the most underprivileged countries in the 
world with 37% of its population living below the 
national poverty line.7

The disjointed nature of the country is made apparent 
by the instability of governments; since independence 
there has been a high turnover of Prime Ministers and 
a huge number of votes of no-confidence. This year 
current Prime Minister Peter O’Neill faced allegations 
of corruption. Students calling for his resignation 

 6. Mongabay, “Papua New Guinea”, accessed on 
7th July, 2016, https://news.mongabay.com/2009/02/24-of-
papua-new-guineas-rainforest-destroyed-or-degraded-by-
logging-in-30-years/
7. UNDP, “Poverty Reduction”, accessed 7th July 2016, 
http://www.pg.undp.org/content/papua_new_guinea/en/
home/ourwork/povertyreduction/overview.html 

protested and boycotted class for much of the year.8 
Continuing unrest and violence led to the cancellation 
of the remaining academic year at the University of 
Technology in Lae.9 In light of these activities and 
given the country’s existing high crime rate, a site visit 
was made impossible. 

 8. Gulf News, “In Papua New Guinea, corruption 
claims lead to violent protests”, last modified on 18th 
June, 2016, http://gulfnews.com/news/oceania/in-
papua-new-guinea-corruption-claims-lead-to-violent-
protests-1.1848040 
9. Helen Davidson, “University of Papua New Guinea 
cancels academic year after student unrest”, last modified 
7th July, 2016, https://www.theguardian.com/world/2016/
jul/07/university-of-papua-new-guinea-cancels-academic-
year-after-student-unrest
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2.2 LAE

Geography:

Lae is part of the Morobe province on the north-east 
coast of PNG. It is the second largest city in PNG 
after Port Moresby. It has the largest cargo port in 
the country and is the industrial centre of Papua 
New Guinea. The city is also known as ‘the gateway 
to the Highlands’ as main roads flow from the city to 
northern regions such as the Highlands, Madang and 
Sepik provinces. Due to rugged terrain there is no road 
between Port Moresby and Lae. 

Population:

The city’s population has grown rapidly in the last 30 
years jumping from 61,000 in 1980 to almost 149,000 
in 2011.10  With urbanisation has come squatter 
settlements and a rise in unemployment, overcrowding 
issues and social problems.11 The population swells 
with visitors considerably during events such as the

 10. Ibid,.
11. Paul Oates, “Is urban unrest in Lae just the tip of the 
iceberg?”, last modified 10th January 2012, http://asopa.
typepad.com/asopa_people/2012/01/is-urban-unrest-in-
lae-just-the-tip-of-the-iceberg.html

markets, The Morobe Show and inter-city football 
games and the Pacific Games.

Climate:

The climate is categorized as hot-humid. Its proximity 
to the equator translates to a stable hot, humid, and 
wet climate. The average temperature is 26° C and the 
average does not fall below 20° C.12 Relative humidity 
generally sits between 70-90%.13  Lae receives over 
four times the amount of rain a year as Auckland with 
an average rainfall of 4313mm per year.14 Wind is a 
welcome but unreliable factor and when it comes it 
is generally a South-East Trade Wind, more common 
in the dry season. Off-shore sea breezes are more 
reliable in coastal areas.  

 12. Climate-Data, “Climate: Lae”, accessed 7th 
July, 2016, http://en.climate-data.org/location/1272/
13. Ibid,. 
14. Ibid,.

figure 8: (Opposite) Site Overview Map and 
Photographs.
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2.3 SITE INTRODuCTION

The existing Sir Ignatius Kilage Sports Stadium is 
located at the end of Markham Road. Markham Road 
leads directly to the Highlands Highway that connects 
Lae to northern regions. Being only 80m from the 
ocean and 12mins walk (3min drive) from the CBD the 
stadium is considered relatively prime real estate. It is 
also part of the Lae foreshore area, an area in need of 
attention.  

Directly south of the stadium is the Lae Yacht Club, 
and directly east is the Aseawec Housing Village 
‒ both of which cater towards the more affluent, ex-
patriot members of the population. East of the Yacht 
Club is the industrial land of Voco Point, one of the 
busiest coastal trading points in the country.15 South-
west towards the sea is some parkland perfect for 
landscaped public water access but that has recently 
been compromised by the erection of a storage 
warehouse. 

Directly west of the site are more sports facilities that 

 15. PNG Business and Tourism, “Voco Point – Lae 
– Point of history”, accessed 7th July, 2016, http://www.
pngbd.com/forum/showthread.php?t=4991 

together with the stadium make up the Sir Ignatius 
Kilage Stadium complex. The two facilities are used in 
conjunction for events such as the Pacific Games. On 
this site there is an Olympic pool and indoor stadium 
and volleyball court, some parking and public gym 
facility. Further towards the north is the rugby ground. 
The field has a single stand that accommodates a 
small portion of the crowds that the larger games 
attract. On the northern boundary the ground slopes 
up towards Mount Lunaman. One large apartment 
building, and many houses sit on the hillside and 
overlook the stadium. 

Cletus Gonduan, Professor of Architecture at Papua 
New Guinea University of Technology, calls the site a 
“relatively prime recreational site” but notes several 
unsatisfactory developments proposed and underway 
in the foreshore area.16 In regards to my proposal idea 
he said this: “A strong speculative statement by the 
World Cup Stadium in this location can make a huge 
contribution towards ‘quality’ development and face-

 16. Cletus Gonduan, e-mail message to Michael 
Austin, 7th March, 2016

lifting outcome and hopefully the city authorities will 
take notice.”17 Gonduan himself has proposed several 
urban design projects for the area in an effort to show 
the local city authorities the area’s potential.18 

The stadium itself received a new running track 
and minor renovations in preparation for the 2014 
PNG Games but the facility is still small, tired and ill-
equipped for large events.

 17. Ibid,.
18. Ibid,.

figure 9: Site Location. (Peter John Tate, Google Maps, 
ed. by author).
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Figure 10: Existing 
Grandstand

Figure 11: Existing 
Grandstand

Figure 12: Photo showing 
poor field condition

Figure 14: Looking east 
at Aseawec Housing

Figure 15: Aseawec 
Housing village

Figure 16: FIFA stadium sun diagram. (FIFA Stadiums: 
Technical recommendations and requirements -5th 

Edition)

Figure 13: Track-side 
looking north

2.3 SITE ANALySIS

Pitch orientation:

Fortunately, the existing orientation of the track and 
field (north-west to south-east) is close to ideal. 
FIFA recommends designers “choose an angle equal 
to the average direction of the sun at half-time in 
an afternoon game”.19 This minimises glare for both 
players and the majority of the spectators. Given far 
more games will be played in the afternoon rather 
than the morning my main grandstand should be on 
the western side. 

Stadium Sports uses:

The stadium is the only venue in Lae for athletics and 
football and it hosts regular inter-regional competitions 
as well as periodic national and international games. 
In 2014 the stadium hosted the PNG Pacific Games 
during which thousands of people packed the stand 
 and surrounding grass verges to the brim.20 Just last

 19. FIFA, “FIFA Stadiums: Technical 
recommendations and requirements -5th Edition”, accessed 
7th July, 2016, http://www.fifa.com/governance/security/
stadium-safety-and-security.html
20. Pacific Games, “PNG Games rated best Pacific Games”, 
accessed 7th July, 2016,  http://pacificgames.pngfacts.com/
news 

 

season the local football team, the Lae City Dwellers, 
won the National Soccer League and although statistics 
on the attendances cannot be found, local football fan 
Maurie Wasi believes over 20,000 fans come to watch 
the team.21 This number is backed up by estimates 
from Cletus Gonduan.22 As well as supporting the 
men’s league, the stadium will be home to the future 
women’s National Women’s Football League. Top-class 
facilities, seating and quality of pitch will no doubt 
be a boost for both leagues. Furthermore, there is 
potential for the stadium to become the future home 
of The National Football Academy, a facility that is 
currently located outside of Lae and only has training 
fields. Accommodation and kitchen facilities would 
need to be provided either on the immediate site 
or on adjacent stadium land. The football academy 
could potentially work in conjunction with a high-

 21. Maurie Wasi, verbal communication with 
author, 6th March, 2016
22. Cletus Gonduan, e-mail message to Michael Austin, 7th 
March, 2016

performance centre that supports not only athletics, 
football and rugby but also benefits athletes that 
would use the adjacent stadium facilities such as 
swimmers, volleyballers, netballers, boxers and tennis 
players. Rugby games are currently held at the nearby 
Lae Rugby Grounds where seating is also insufficient 
to meet demands. The new stadium that incorporates 
a rugby field would provide added benefit to the 
community as well as making the stadium more 
financially viable. 

visitors to the stadium:

The main route both from the city centre and from 
outlying areas is via Markham road. Whilst the majority 
of visitors to the stadium will approach from the north 
along this road, a significant number of locals from 
Chinatown, Butibam and Malahang areas will come 
from the east along Butibam road. It is not uncommon 
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for entire families from outlying villages to make the
commute to Lae for stadium events using a mixture of 
bus and walking.23  The bus drops people in town 
on Huon Road, from there they then make the 
short walk to the stadium. Currently this route is via 
Markham road but there is potential to extend Huon 
road to make a direct connection to the stadium and 
foreshore. Given that vehicle ownership is uncommon 
in PNG, most fans will approach the stadium on foot. 
Visitors will often want to stay in the city longer than 
the duration of the event given the distance they have 
travelled. Accommodating these visitors, particularly 
the family group, before and after the event will be 
important.

Other Community Use:

After studying the local amenities and gaining a better 
understanding of the needs of the community I have 
identified some useful and essential programs for a 
mixed-use stadium. The first is a performance space. 
There is currently no formal (town hall or concert 
hall) or informal (plaza or outdoor amphitheatre) 
performance space in the city.  Given this and the 
growth of the city, the stadium should be able to 
support music and dance concerts of both local and 

 23. Maurie Wasi, verbal conversation with the 
author on 6th May, 2016

international scale. For smaller community events it 
would be useful to be able to sub-divide the ground 
or have a per-formative public space for use. The most 
famous of such cultural performances is the ‘Sing 
Sing’, a traditional gathering where tribes perform 
their customary dance. Sing Sings are already held 
within the stadium but specific design measures could 
enhance the atmosphere and successfulness of future 
Sing Sings that would in turn also provide economic 
benefit and a tourist attraction for the stadium and 
the city.

Classrooms for schools and teams could be 
incorporated into the planning via flexible multi-
purpose spaces. Day trips to the stadium would be 
a great way to open the eyes of village children and 
to youth teams to the possibility of a career in high-
performance sport and educate them about exercise 
science, architecture and sustainability. 

Whilst a new market venue is not needed, the influx 
of people from outlying villages will naturally foster 
informal trading. 24 Therefore, markets booths/
sheltered spaces could be integrated to support 
temporary trade. There is also the potential for 
permanent cafes, food shops and retail stores to be

 24. The city already has two large and successful 
market venues. 

housed on-site. There are currently no shops in the 
foreshore area. The introduction of these shops would 
attract more people to the area, financially benefit 
locals and encourage social interaction between 
groups. 

Determining Appropriate Seating Capacity:

Currently the stadium seats a total of 1500 in the 
grandstand and bench seating, and leaves the majority 
of spectators exposed to the elements. Given that size 
of crowds that can come to both the football and rugby 
games, 15-20,000 seats has been set as a target.25 The 
case for a stadium of this capacity is strengthened 
when one considers the potential for Lae to host a 
rugby games for the PNG Hunters who currently play 
in front of sold-out crowds in Port Moresby or a game 
for the 2017 Rugby League World Cup, which Papua 
New Guinea will co-host with NZL and AUS.

Furthermore, newly upgraded stadiums in the capital 
Port Moresby are of 25,000 (Sir Hubert Murray 
Stadium) and 15,000 (Sir John Guise Stadium), so a 
sensible capacity for Sir Ignatius Kilage would be a 
minimum of 15,000 and a maximum of 20,000. 

 25. Wikipedia, “Rugby League in PNG – History”, 
https://en.wikipedia.org/wiki/Rugby_league_in_Papua_
New_Guinea

Figure 17: A Papua New Guinean 
women at a market

Figure 18: Goroka Sing Sing 
performers and crowd

Figure 19: National Football 
Academy, Lae

Figure 23: Lae Rugby 
Stands

Figure 24: A crowed  
football game during the 

2014 PNG Games

Figure 25: Sold-out Sir John Guise 
Stadium in Port Moresby

Figure 20: Typical 
travel from villages 

involves walking

Figure 22: Example 
of a family group that 
may come to games

Figure 21: Sing Sing 
in the stadium
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Low angle afternoon sun could cause over-
heating on west façade and glare for spectators 
- a potential issue for afternoon games for fans 
sitting on east side of pitch. 

The Highlands Mountains.

Frequent and heavy rain showers fall on the site - 
need protection for part of the crowd. 

Markham Road - the main road from town and 
the Highlands

Stadium pool and gym facilities to be tied into 
new facility. 

Butibam Road - goes east out of town and west 
towards the port. 

Lae Yacht Club - will support revitalisation of area.

South-East Trade Winds bring cool sea breeze. 

Lack of residential housing on west side means 
more freedom to the western stand.

figure 26: Micro-climate site analysis. 

2.4 GEOGRAPhy/TOPOGRAPhy + 
miCrO-CLimATe:

Strong low angled morning sun  
= potential  overheating on east 
facade 

Houses and apartments overlook 
the site on northern edge

Squatters reside in banana trees 
N-E of site

Mt. Lunaman protects the site 
from N-E and helps create a 
sense of enclosure

Boundary between site and 
Aseawec Housing Village needs 
careful consideration given 
the proximity and small scale 
of residential buildings. Over- 
shading, privacy, and noise a key 
considerations. 

‘Rain Trees’ provide shelter 
from rain and sun but still 
allow a breeze through and are 
important to locals

Hot air rises off large concrete 
area
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3.1 TRADITIONAL CuLTuRE AND ThE 
ISSuE Of IDENTITy:

In order to answer the question of how to design for 
the people of Lae I must first go back and look at the 
chequered architectural history between foreigners 
and the native peoples, specifically the culture-
changing process that was colonisation. 

Martin Fowler, a Papuan born Australian, provides 
an outline of the attitude and effects of the colonists 
influence on traditional culture and architecture in his 
paper “The Burning Question in Papuan Architecture”. 
In the paper he summarises a number of incidents 
during colonialism where villages and cultural 
artifacts were burnt in a blind pursuit of progress. 
As Fowler explains, the colonists recognised (albeit 
misunderstood) the ‘built-in symbolic meaning’ of 
these traditional buildings and as such their destruction 
was an important part of the process of modernisation 
as well as a ‘cleansing’ act of Christianity.26 In 
some villages such as Gogodala in Western Papua, 
missionary influence succeeded in almost eradicating 

 26. Martin Fowler, “Colonial Architecture’s 
Fraught Grappling with Melanesian Traditions,” in In 
the Making: Architecture’s Past: The Proceedings of the 
Eighteenth Conference of the Society of Architectural 
Historians, Australia and New Zealand, ed. Kevin Green, 
(Darwin, Australia: SAHANZ, 2001), 116.

almost all traditional practices: traditional dances, 
different dialects, the recounting of myths, and the art 
of building their traditional canoes and long-houses.27 
When a cultural revival threatened to undo all of their 
‘progress’ in the mid-1930s, missionaries and their 
local converts carried out the final step of towards an 
‘ideal Christian’ life by burning the Gogodala’s sacred 
long-house and erecting private dwellings to replace 
the traditional communal long-house.28 

Not only did the value of tradition seem to be ‘invisible’ 
to colonists, Fowler makes the point that traditional 
architecture also has been largely “marginalised, or 
ignored” in architectural discourse.29 This western 
assumption of modernity’s superiority and the 
complete dismissal of traditional architecture had 
to be immensely damaging for the Papuan people. 
More than just a way of building, their traditional 
architecture was a reflection of climate, heritage, 
values and culture. As explained by Fowler, traditional 
architectural works are often symbolic as
 well as functional and are recognised in anthropology 

 27. Martin Fowler, “The Burning Question in 
Papuan Architecture”, (Sydney: SAHANZ, 2003), 114-119.
28. Ibid., 117.
29. Martin Fowler, “Five Types of Traditional Melanesian 
Architecture of Papua New Guinea,” in ADDITIONS to 
Architectural History XIXth conference of the Society of 
Architectural Historians, Australia and New Zealand, ed. 
John MacArthur and Antony Moulis, (Brisbane: SAHANZ, 
2002), 1 of CD ROM PDF.

3 . 0  C u L T u R E  +  C O N T E x T  R E S E A R C h

to represent “communal and cultural identity”. 30 
Furthermore he stresses that traditional Papuan 
architecture should also be recognized for its 
architectural value given its impressive nature that 
is not at all ‘primitive’ in terms its construction and 
design.

Speaking specifically about the effect of colonialism in 
Melanesia W H R Rivers said that, “such denigration 
and dismissal of Others’ cultures, lifestyles and objects 
violates and impoverishes the people’s self-regard”.’31 
Likewise, anthropologist Francis Edgar Williams said 
that it “can shake their faith in their own cultures 
and endanger their self-esteem and psychological 
wellbeing”.32 The lasting damage of such cultural 
violence can be felt in the way many Papuans view 
their traditional architecture. This is something I will 
explore later.

Post-colonial inquiry highlighted issues of ethical 
responsibility to culture, and the loss of place 
and identity that comes with the replacement of  

 30. Fowler, “Five Types”, 2 of CD ROM PDF.
31. W H R Rivers, Essays on the Depopulation of Melanesia, 
(1922), quoted in Fowler, “Colonial Architecture’s”, 97.
32. Francis Edgar Williams, “Creed of a Government 
Anthropologist”, (1922), quoted in Fowler, “Colonial 
Architecture’s”, 97.

traditional architecture with foreign buildings. Such 
issues become highly relevant as the spread of 
globalisation and western influence (this time in the 
form of modernism) once again asserts dominance 
over vernacular architecture and threatens to 
homogenise cites globally. Philosopher Paul Ricœur 
said this in 1961:

The phenomenon of universalization, 
while being an advancement of 
mankind, at the same time constitutes 
a sort of subtle destruction, not only of 
traditional cultures, … but also… the 
creative nucleus of great civilizations 
and great culture, that nucleus on the 
basis of which we interpret life.33

 33. Paul Ricoeur, “Universal Civilization 
and National Cultures” 1961, quoted by Kenneth 
Frampton, Modern Architecture: A Critical History 
(London: Thames and Hudson, 1992), 314.

figure 27: Contrast of more traditional housing against 
the backdrop of a modern city in Port Moresby (The 
Australian).
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Much later in 2001 Fowler commented, “As colonialism 
has ended, why then should the blind dominance by; 
and influence of, the more advantaged nations and 
corporations still exist?”34 

For developing countries such as Papua New Guinea, 
where development has occurred at a slower rate, 
there is still the opportunity for an architectural 
celebration of culture and region to counter the 
facelessness and cultural emptiness of other modern 
cities. 
 
Regionalism recognised the value of traditional 
architecture but too literal an approach led to criticism 
of the style for being nostalgic, kitsch and unfitting for 
today’s modern reality. Whilst the idea of recreating a 
regional ‘essence’ is valid, traditional architecture no 
longer represents evolved societies and as such the 
recreation of it, even with modern materials, is highly 
questionable. As Lewis Mumford says, culture and 
tradition are not static qualities but are mutable and

 34. Fowler, “Colonial Architecture’s”, 98.

constantly evolving and their architectural expression 
needs to reflect this.35 
Mumford’s definition of regional architecture calls for 
design firmly grounded in the present:

Regional forms are those 
which most closely meet the 
actual conditions of life and 
which most fully succeed in 
making a people feel at home 
in their environment: they 
do not merely utilize the soil 
but they reflect the current 
conditions of culture in the 
region.36 

35. Keith Eggener, “Placing Resistance: A Critique of Critical 
Regionalism”, in Journal of Architectural Education 55, no. 
4 (2002): 228.
36. Ibid,.   

The idea of an evolving tradition is especially relevant 
in fast developing, post-colonial countries such as 
Papua New Guinea. There are now both modern 
cities and customary, rural villages. Fortunately, 
not all villages were so deeply violated as Gogodala
and cultural revivals post-colonialism have allowed 
some core traditional values and practices to be re-
established. Given the diversity and complexity of the 
country, the question of what type of architecture will 
best reflect its people, culture, heritage and evolving 
identity is especially difficult. Critical Regionalism is 
a development of Regionalism that aims to balance 
these regional and global factors. 

Alexander Tzonis and Liane Lefaivre first coined the 
term Critical Regionalism to describe an architectural 
movement attempts to reconcile the ‘opposing forces 
of tradition and innovation and the struggle 
between global and local order’.37 In their book, 
Tropical architecture: Critical regionalism in the age of
globalization Tzonis calls for a way of designing that 

 37. Alexander Tzonis; Liane Lefaivre; Bruno 
Stagno, Tropical Architecture: Critical regionalism in the 
age of globalization, (Great Britain: Wiley-Academy, 2001), 
synopsis.

is responds to the “needs and opportunities” of the 
context but also takes advantage of “global potentials”.38 
Like Regionalism it resists the placelessness and 
lack of cultural identity of modernism and calls for 
an architecture grounded in its context that would 
“cultivate a contemporary place-orientated culture”.39 
Frampton quotes Paul Ricœur’s question as the key 
issue at the heart of the movement: 

How to be modern and to continue the 
tradition, how to revive an old dormant 
civilization as part of universal civilization.40 

Key theorist Kenneth Frampton also warned against 
“counterfeit settings” and “sentimental embracing 
of the past” but rather called for a contemporary 
architecture born indirectly out of contextual 
influences.41 Like Mumford, Critical Regionalist’s 
such as Tan Hock Beng agree that tradition must be 
recognized as a continually evolving process. He said 
only once this is accepted can one start to balance 
regional and international identities.42 Similarly, 

38. Ibid., 
39. Kenneth Frampton, “Towards a Critical Regionalism: 
Six Points for an Architecture of Resistance,” in The Anti-
Aesthetic: Essays on Post-Modern Culture, ed. Hal Foster, 
(Seattle: Bay Press, 1983), 21.
40. Fine Arts Site, “History of Architecture – Critical 
Regionalism”, accessed 7th July, 2016. http://www.
historiasztuki.com.pl/kodowane/003-02-05-ARCHWSP-
REGIONALIZM-eng.php 
41. Eggener, “Placing Resistance”, 230.
42. Tan Hock Beng, “Modernizing Appropriations/
Appropriating Modernity”, in Tropical Architecture, 101.

William Curtis argued that architects must study 
and explore traditional design but then create new 
evolved forms that simultaneously fit today’s reality 
and continue tradition.43 In 1996, influenced by 
the ideas of Critical Regionalism, Curtis proposed 
“authentic regionalism” in direct relation to the issue 
of regional architecture in developing countries.44 
He called for a more rigorous and critical approach 
based around the transformation and reinterpretation 
of traditional values and principles as opposed to 
superficial and purely visual architecture.45 This raises 
the question of how to ensure that the spirit/essence/
values of traditional culture are transferred in this 
process of transformation. Keith Eggener, author of 
Placing Resistance: A Critique of Critical Regionalism, 
points out that whilst Critical Regionalism has been 
useful in bringing forth questions of modernity, 
tradition, cultural identity and place it is also 
somewhat problematic in the sense that it has, at 
times “inadvertently marginalized and conflated the 

 43. Ibid,. 95.
44. Stephanus Schmitz, “Identity in Architecture – A 
Construction?”, in constructing Identity in Contemporary 
Architecture (Berlin: Deutsche Nationalbibliothek, 2009), 
26.  
45. Ibid,. 26.

diverse architectural tendencies it championed”.46 
He is referring to circumstances where an architect, 
often of outside authority, subjectively chooses 
which elements of locality are most important and 
then abstracts/distorts/re-invents them in a way that 
potentially loses its meaning and relevance to the 
local people. 

One precedent relevant to this issue is the Jean-Marie 
Tjibaou Cultural Centre by Renzo Piano. Piano cites  
inspiration from the traditional house form (case) and 
the village organization of a central space. However, 
instead of having an open outdoor space and a closed 
roof to the house, he reversed these two and removed 
the center-post from the ‘house’ building. Frampton 
has applauded Piano’s design process for the project 
saying that, “it is this belief in the potential of objective 
analysis as the basis of architectural invention that 
has invested his designs with their originality and 
avoidance of the dictates of passing fashion.”47 
However, Piano’s interpretation has been criticized

 46. Eggener, “Placing Resistance”, 228.
47. Dean Hawkes, Jane McDonald and Koen Steemers, The 
Selective Environment, an approach to environmentally 
responsive architecture, (London: Spon Press, 2002),96.
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as “problematic” by Austin for the way it completely 
changes the traditional syntax of the architecture.48 
He is referring to how the open night sky is/was an 
important part of cultural socialization so by covering 
the space this connection and its significance is lost. 
The removal of the centre-post was also questioned 
given its structural and symbolic importance in  
traditional Pacific architecture.49 Apart from form, 
principles of traditional tectonics and climatic design 
informed the design and are less problematic.
On one hand the reinterpretation of traditional form 
was necessary and this artistic creation did result in 
a very unique but also regional architectural solution 
that is now iconic for New Caledonia. However, it is 
important to understand the cultural significance of 
changes, (like the roof design in this case), as they may 
result in a loss of meaning or cause offense. 

There is no doubt that attempting to be both regional 
and modern is a delicate exercise. There are however,  
some precedents where a careful incorporation of 
cultural and contextual influences into a modern 
design has enriched the architecture. Images of three 

 48. Michael Austin, “NewCastle Spoken”, article 
given to author. 
49. Ibid,. 

other precedents have been included, all are either 
from either Asia or the Pacific and all use the roof as 
design tool to express regional characteristics. The 
first, the Auckland Art Gallery, has a roof inspired 
by the local Pohutakawa tree. As well as creating a 
connection to the immediate site surroundings the 
roof speaks to local identity. A connection to place 
is strengthened by the use of the local Kauri wood 
for their surface. The second, the Tiles Hill Building 
by Chinese architect Wang Shu, is a good example 
of how influences of traditional craftsmanship and 
modern construction can complement each other and 
combine to create a dynamic, engaging and visually 
kinetic building. Of this project Wang says’ “I wanted 
to express my deep understanding of the Chinese 
spirit”.50 Wang’s win of the 2012 Pritzker Prize was 
attributed to his “unique ability to evoke the past, 
without making direct references to history”.51 His 
work was described as, “timeless, deeply rooted in its 
context and yet universal”.52 

Lastly, the Vodafone Events Centre in Manukau by 
Creative Spaces was designed to reflect the diverse 

 50. Clare Jacobson, “Master Class – Wang Shu”, 
last modified 22nd Dec 2013, http://worldarchitecture.org/
architecture-news/pvgmn/master-class-wang-shu.html 
51. DeZeen magazine, “Wang Su Wins Pritzker Prize 
2012”, last modified Feb 12th 2012, http://www.dezeen.
com/2012/02/27/wang-shu-wins-pritzker-prize-2012/
52. Ibid,. 

community. Both Maori and Polynesian building and 
craft traditions can be found in the roof structure 
and form. The timber lattice ceiling is symbolic of a 
traditional fishing net and a metaphor of the “coming 
together as one” of the community. 

It is important to recognise that in all of these 
designs the roof is not merely used visually to denote 
connection but also in terms of structure, tectonics 
and spatial characteristics. Tectonically there is a 
common material ‘assemblage of sticks’ quality to 
the roof structure  - something that has clear roots in 
indigenous Pacific architecture. Given the significance 
of the roof in Pacific traditional architecture it is no 
coincidence that the roof is the main expressive 
element in all of these precedents and perhaps a good 
starting point for my design. 

figure 31: Tiles Hill Roof by Wang Shu, Xiangshan, 
China. 

figure 32: The interior of the Vodafone Events Centre 
in Manukau by Creative Spaces.

figure 28: The Jean-Marie Tjibaou Cultural Centre by 
Renzo Piano.

figure 30: The Auckland Art Gallery by FJMT and 
Archimedia. 

figure 33: The Vodafone Events Centre in Manukau by 
Creative Spaces.

figure 29: The Jean-Marie Tjibaou Cultural Centre  
with the local huts that inspired it in the foreground.
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3.2 SOCIETy AND ARChITECTuRE: 
What do the people think?

In order to ensure that the new architecture will 
have meaning to the local people and reflect an 
evolving cultural identity, the architect should seek to 
understand Papuan views architecture and tradition. 
Correspondence with local people and those such 
as Michael Austin and Terrance Barnes (director of 
Peddle Thorp) who have experience with architecture 
and people in the country helps inform this. Further 
understanding can also be gained by studying the 
public receptions of various buildings that attempted 
to represent both local and international influences in 
the past. 

Of course local opinions vary but there does seem 
to be a strong desire for modern architecture and a 
general aversion to the incorporation of traditional 
architectural elements. Michael Austin, a Unitec 
professor who has taught architecture at the University 
of Technology in Lae, noted that the students lacked 
appreciation for their traditional architecture and 
wanted only to learn to design the contemporary

roof that quite clearly referenced the type of roof 
seen on communal houses in the Sepik region and as 
such Barnes says that the design would have needed 
revising had the brief not changed to an upgrade.57 
Not only was the design too specific, it was too literally 
traditional.  

Public reception of the new Parliament Building 
built soon after Independence in 1975 demonstrates 
how these traits have been controversial in the past. 
Although intended as a national symbol of identity, 
the design by Cecil Hogan is characterised by a roof 
form that strongly evokes the Haus Tamberan or ‘spirit 
house’ found only in East Sepik regions and has been 
criticised for only representing one particular region. 
Artwork was carefully designed to demonstrate 
cultural traditions from through-out the country as 
well as symbolise the future of the nation. However, 
despite honourable intentions they too have been 
criticised. Balwant Saini, one of the judges for the 
design competition of the building, called the design

 57. Ibid,.

architecture of the western world.53 Furthermore, 
Daniel Waswas, a local artist and cultural mentor for 
Peddle Thorp during their Papuan projects, warned 
against the use of traditional materials and said the 
use of modern materials such as steel and glass would 
be better received by the public.54 Is then the colonist-
introduced view of traditional architecture as primitive 
and useless, and western architecture as modern and 
superior now shared by many local people? 

Whilst Waswas did encourage a connection to local 
culture for the design of Peddle Thorp’s new Taurama 
Aquatic and Indoor Centre, he instructed the team 
that the projects should relate to Papua New Guinea 
as a whole and not to any one province specifically to 
avoid offending different groups or causing conflict.55 
Correspondingly, the colours featured in the final 
design were carefully chosen by Waswas in order to 
relate generally to the country as a whole.56 An initial 
concept design by Peddle Thorp for a new stadium 
in Port Moresby possessed a large dramatic curving

 53. Michael Austin, verbal conversation with the 
author, 1st June, 2016.
54. Terrance Barnes, verbal conversation with the author, 
10th May 2016.
55. Ibid,.
56. Ibid,.

“cultural abortion” for its removal of indigenous art 
and architecture from its cultural context for the sake 
of making a statement of national unity.58 Despite 
describing the building as “a clumsy attempt to meld 
together literal forms of some traditional Melanesian 
architectures”, Fowler admits that the building and its 
art have become a symbol of national identity.59 

In 2014, nearly 50 years after colonialism had 
ended, came a decision that painfully mimics the 
sentiment of the era and demonstrates how deeply 
the missionaries’ impact has resonated even through 
time: the traditional artwork was to be removed due to 
its demonic connections. Speaker of Parliament at the 
time, Theo Zurenuoc, made the controversial decision 
saying it was a necessary act to “cleanse” the building 
of artwork of “ungodly images and idols”.60 Despite 
outcry from community groups and academics alike, 
the removal was carried out. Some, like Pastor Peter 
Pere of the Port Morseby Church of God, agreed with

 58. Ryan Schram, “A New Government Breaks 
with the Past in Papua New Guinea Parliament’s ‘Haus 
Tambaran’”, last modified Feb 9th 2014, http://www.
materialworldblog.com/2014/02/a-new-government-
breaks-with-the-past-in-the-papua-new-guinea-
parliaments-haus-tambaran/
59 Fowler, “Colonial Architecture’s”, 101.
60. Ryan Schram, “A New Government” 

Zurenuoc and view all traditional art as pre-Christian 
and therefore evil.61 As such he said it should never 
be used to symbolise a modern, Christian nation that 
Papua New Guinea now is. Likewise, some have called 
into question the housing of the Christian notion of 
Parliament inside a traditional-styled building of 
a ‘cult’.62 However, one must remember that the 
connection of traditional ancestor and spirit worship 
to pagan worship of Satan is a concept introduced by 
missionaries during Colonialism.

The Parliament building highlights the unsuitability of 
using literal reference to traditional forms, particularly 
those of a specific region. Fowler documents all 
Papuan architectural attempts to integrate traditional 
and cultural influences and says that the deepest 
engagement showing the highest level of commitment 
has involved a “complex process of selection and 
integration through evaluating the potential role 
of both new forms of the modern and the distilled 
essences of the traditional”.63 Recent designs by New

 61. Ibid,.
62. Ibid,.
63. Fowler, “Colonial Architecture’s”, 92.

 Zealand and Australian practices seem to attempt 
just this and have been able to successfully integrate 
contextual influences into firmly modern designs 
that could be called ‘bi-cultural’. The aforementioned 
Taurama Aquatic and Indoor Centre uses both colour 
and form to speak to identity and tradition. Inspired 
by the sharp tilted angle of some traditional roofs, this 
design manages to make a subtle connection to the 
vernacular in a way that is still thoroughly modern. 
The roof form of the aquatic building also achieves 
this through the repetition of sharply pitched gable 
roof ends that simultaneously bring the scale of the 
building down to match its residential surroundings 
and subtly reference a row of traditional village huts.
The new Pacific Games Village in Port Moresby by 
Warren and Mahoney is another building built in 2015 
that demonstrates traditional influences. According 
to architects Warren and Mahoney, traditional art, 
dances and costumes were referenced in the design 
through the use of colour, pattern and form.64 Once 
again the roof becomes important, here the  

 64 Warren and Mahoney, “Pacific Games 
Village 2015”, last accessed 16th Sept 2016, http://www.
warrenandmahoney.com/en/portfolio/papua-new-guinea-
2015-pacific-games-village/



3 4 . 3 5 .

apex structure carries formal qualities that speak 
of traditional structure as well as creating shaded 
gathering spaces like those of a traditional village. 
Site organization also adopted traditional principles of 
village planning. 

The final building worthy of mention is the 2015 
refurbishment, exhibition design and masterplan 
for the Papua New Guinea National Museum and 
Art Gallery by Architectus, Australia. Part of the 
refurbishment involved stripping out existing floors 
and walls in order to enable views of the original 
sweeping roof and its tensile cable structure and reveal 
other original features such as off form concrete walls. 
Talking about how the refurbishment has successfully 
revitalised the old building without fragmenting it Ms. 
Nora Vagi Brush, Trustee of the museum said, “We are 
so very happy to have this building… We really want 
to move forward with the things that we dream and 
think of, [but also] we want to move with it [the old 
building and all it represents] and make sure that it 
stays.”65 The huge entrance roof canopy is the most 
obvious ode to the old building and once again shows 

 65. Architectus, “Papua New Guinea National 
Museum and Art Gallery”, last accessed on 16th Sept 2016, 
http://www.architectus.com.au/en/projects/papua-new-
guinea-national-museum-and-art-gallery

the importance of the roof element in traditional 
design. Another trustee, Mr Peter Loko, expressed 
his approval of the building and the exhibition and 
showed a pride in his traditional culture and the desire 
to showcase his country’s diversity.66 Comments 
such as these show that some Papuans do value and 
wish to celebrate their heritage, others seem wary 
of its inclusion in a modern society. The world now 
recognises how invaluable traditional architecture and 
culture is, but after years of deploring or ignoring it, 
can architecture convince the current generation of 
these cultures of its value? Concepts of modernity 
and tradition need not be exclusive; contemporary 
architecture can be enriched by careful integration of 
contextual and cultural influences. These precedent 
studies start to show how this is possible. 

 66. Ibid,. Mr Peter Loko: “I am really impressed 
with the transformation that has taken place… It gives 
Papua New Guinea the chance to showcase our cultures 
and our artefacts to the world… there is no other country 
that has 800 languages... we need to tell the world…we 
need to sell our culture to the world and this gallery gives 
us this opportunity.” 

In summary this local research supports earlier the 
theoretical thoughts of:

• The notion of cultural identity and tradition 
as an evolving entity 
• That recreation of traditional forms no longer 
represents this evolved identity
• That new architecture should be modern to 
reflect its setting in both place (a new modern 
Papua New Guinea) and time. 
• It is possible to blend regional and 
international, traditional and modern influences 
and when done well is immensely valuable.

figure 37: The Pacific Games Village by Warren and 
Mahoney built 2015.

figure 38: The Pacific Games Pavilion by Warren and 
Mahoney.

figure 34: Careful colour selection and subtle modern 
interpretation of traditional roof form on the Taurama 
Aquatic and Indoor Centre, Peddle Thorp, 2015.

figure 36: The new Papua New Guinea National 
Museum and Art Gallery masterplan by Architectus,  
entrance is reminiscent of the original building.

figure 39: The new Papua New Guinea National 
Museum and Art Gallery exhibition and refurbishment 
by Architectus, 2015.

figure 35: Down-scaling and speaking to traditional 
village huts. Taurama Aquatic and Indoor Centre, 
Peddle Thorp.
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3.3 TRADITIONAL CuLTuRE, ART AND 
ARChITECTuRE

The Temporary and Dynamic Nature of Papuan 
Traditional Architecture:

There are many variations of the basic Papua New 
Guinean house with differences reflecting changes 
in climate, local materials and culture. However, all 
building materials used are sourced directly from the 
local area and include bush timber and bamboo for 
structure, grasses for roof thatching and woven walls, 
bush vine for fastening, as well as leaves, bamboo and 
river stones. Due to the nature of these materials and 
their combinations, buildings frequently needed to be 
repaired or rebuilt.67 This pattern of “aging, decaying, 
rebuilding and adaption” as Bill McKay puts it, can 
be seen in traditional architecture through-out the 
Pacific.68 Although in Papua New Guinea it is said to 
be more of a case of replacement and relocation (not 
rebuilding); legends tell of whole villages re-locating;  
most likely a reflection of agricultural patterns.69

In relation to Maori architecture, McKay notes that 
this process of re-building (and similarly relocating) 
was an important part  of cultural revitalisation as 
it enabled the transfer of skills and helped “cement 

 67. Fowler, “Five Types”, 6 of CD ROM PDF
68. Paul Memmott and James Davidson, “Indigenous 
Culture and Architecture in the South Pacific”, in 
Fabrications 18, no. 1 (2012): 90.
69. Mike Austin, “Elgin in the South Pacific: The Work of 
Mack Ruff”, Fabrications 11, no.2 (2001): 4.

social relations”.70 Part of this process, even before 
European influence, was the constant adaption 
of form and technique, proof of the continuously 
evolving nature of tradition in the Pacific. During 
colonisation there are examples of this evolution 
speeding up or in other cases the traditional being 
replaced. One example of the former are the houses at 
Hanuabada “The Great Village”. After damage during 
WWII the entire village was re-built using the same 
forms, spatial organisation and site organisation but 
with weather-board instead of woven grass walls and 
corrugated iron instead of thatch roof.71 The use of 
corrugated iron roofs has become so common-place 
that one could argue they are now representative of 
modern (colonial-influenced) building tradition. Glen 
Murcutt, whose upbringing in Papua New Guinea 
gave him appreciation for simplicity and vernacular 
architecture, is known for his widespread use of the 
material. In this sense, Pacific architecture has been 
called dynamic, mutable, flexible and adaptable. 
This contrasts strongly to the importance placed in 
durability and permanence in Western architecture.72

This way of thinking about architecture has been 

 70. Memmott and Davidson, “Indigenous 
Culture”, 90. 
71. Fowler, “Colonial Architecture’s”, 93.
72. Memmott and Davidson, “Indigenous Culture”, 
80  

linked to cyclic notions of time in the Pacific by both 
McKay and Austin. McKay wrote:

The Maori space and time construct can be 
thought of more like a constellation with the 
past and the people of the past always felt in 
the present, like the constellations of the sky – 
enmeshing, surrounding – always before you, 
always behind, forming patterns that can be 
interpreted in various ways.73

McKay’s description of the Maori space and time 
construct is very similar to Wallace Ruff’s descriptions 
of Papuan concepts of ancestors:

This close connection of individuals with their 
clan ancestors has produced a unique concept 
of time – a continuum totally at variance with 
that of European’s three-stage past, present 
and future.74

Ancestors are believed to exist alongside the people 

 73. Ibid,.
74. W. Ruff and G. Loupis and R. Ruff, Notes on the 
Architecture of the New Guinea Highlands, (Lae: 
Department of Architecture and Building Papua New 
Guinea University of Technology, 1982), 44.

and be influential upon their welfare and wealth. 
Traditional rituals, ceremonies and sacrifices are 
important in order to maintain a good relationship 
with these ancestors. Ruff quotes Berndt/Lawrence 
saying that the people believe ‘no major enterprise 
can succeed unless ritual is performed in their [the 
ancestors] honour’.75 Intrinsic in this relationship is a 
very personal connection to the land, and to sites of 
ancient settlement and importance.76 This connection 
is further strengthened by the reliance the people 
have on the land for survival. 

As an architectural example, Austin uses the Maori 
meeting house to show how traditional architecture 
is able to look to past traditions and forward to visions 
of a stable future in what he describes as a ‘double-
temporal-architectural process”.77 This ability to 
simultaneously look back towards traditions, history 
and ancestors and look forward to modernity and 
progress is the key to my project. 

 75. Ibid,.
76. Ibid,. 
77. Ibid,.

figure 40: Drawing of ritual for ancestors in front of a cult house (haus tambaran) by W. Ruff. (Notes on Architecture 
of the New Guinea Highlands).
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Tectonics and Space/Form:

After much research Martin Fowler distinguished five 
primary traditional Papuan architectural typologies in 
an essay written in 2002.78 These over-arching types 
are based on tectonic languages and syntactic (space/
form) vocabularies with many variations existing via 
‘expressive or decorative elaboration’.79 The five types 
are: Bowed Roof, Tilted Roof, Roundhouse roof, the 
Long-house type and Post and Beam type. For two 
reasons I have chosen not to go into detail of these 
five types. Firstly, findings from my earlier research 
make me reluctant to re-invent formal characteristics 
of traditional buildings, and secondly the small scale 
of traditional buildings is not comparable to that of a 
stadium. 

Despite the huge diversity of Papua New Guinea Fowler 
found there were two main common characteristics; 
one: the use of local, ephemeral materials, and two: a 
weaving and binding tectonic language most evident in 
the roof element.80  The latter is the primary concept 
of many traditional Papuan creations including bags,

 78. Fowler, “Five Types”, 1 of CD ROM 
PDF 
79. Ibid,. 7.
80. Ibid,. 6.

baskets, nets and building. According to Fowler all but 
one of the five types are characterised by roof forms 
that are essentially woven three-dimensional basket-
like frames. 

Similarly, Austin has described Pacific architecture 
as, “obsessed with the tectonic and ornamental 
potential of joints”.81 In 2001 Austin described various 
characteristics of Pacific architecture:

…open to the sky rather than closed rooms, of 
sticks and grass as against mud and stones, 
poles as against walls, of single cell pavilions 
rather than labyrinthine complexes, of 
buildings raised in the air on stilts rather than 
sunk in the ground, of temporariness as against 
permanence, tension and weaving rather than 
compression and building, an outdoor existence 
and ocean voyaging as against a life grounded 
in the land.82

Site organisation of villages and the socio-spatial 
properties of the villages buildings similarly supported 

 81 Memmott and Davidson, “Indigenous Culture”, 
89. 
82. Ibid,.

a life lived largely out in the open air. A particular 
example of this is the veranda space underneath large 
roof overhangs. Given that it is too hot to be inside a 
closed building during the day these spaces are social 
spaces, open to breezes and social interaction. 

figure 41: Structure of bush timber or bamboo is 
connected by binding bush vine or palm stems. (Life 
Skills in the Pacific: Basic Building).

figure 45: Sketch of the Gogodala Long-house. figure 46: Sketch of a Post and Beam Sepik example. 

figure 42: Sketch of the Bowed-Roof Typology. figure 44: The Roundhouse typology, sketch of 
Roundhouse in Goroka.

figure 47: Sketch of a Haus Tamaran from East-Sepik 
region demonstrating the openness to architecture. 

figure 43: Sketch of a Samgik Haus Tambaran, the Tilt-
shift type, an Abelam Spirit House. 
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Climatic Design in Traditional Architecture:

Richard Hyde’s point that, “a harmonious relationship 
with the climate is a self-evident feature of vernacular 
design” is very true of Papuan traditional architecture.83 
Given that the climate of Lae is particular, I have 
focused my traditional climatic research to building in 
the Morobe province. Coastal houses in the region are 
typically raised above ground on posts to guard against 
flooding and to allow cool air to flow underneath and 
cool the structure. Thatch roofs are generally over 30° 
pitch to encourage rain flow and designed with large 
overhangs for shading and protection from persistent 
rain. Underneath the eaves large verandas provide 
protected, cool spaces for socializing. Narrow plans 
and openings encourage natural cross-ventilation. 
Due to the large amounts of rainfall and intensity of 
the sun, the roof is the most important element in 
Papua New Guinean architecture. This reflected in 
buildings such as their gathering houses, sun shelters 
and market stalls that purposefully do not have walls 
to in order to maximize ventilation. Temperatures 
in the coastal areas do not generally drop below 18 
degrees so heating is not an issue.  

 83. Richard Hyde, Climate responsive design: a 
study of buildings in moderate and hot humid climates, 
Spon, New York, 2000, 137

figure 48: A typical coastal house found in Lae and other coastal areas. (Eron Hagunmama).

Site Planning and Organisation:

The planning and organization of a traditional 
settlement in Papua New Guinea is the result of 
designing in response to different specific physical 
variables, such as topography, climate, humidity, 
winds, rain, flooding and tides, whilst adhering to 
common cultural determinants seen throughout 
the country. The most important of these traditional 
beliefs is that people should be organised on the land 
according to their ancestral blood membership in a 
tribe, clan or sub-clan.84

Some common characteristics of village site 
organisation are:

• The contours of land are respected85

• Coastal buildings sited to take maximum 
advantage of cool off-shore breezes and trade 
winds86

• Social space is extended through sheltered 
and shaded spaces open to breezes87

• Each division of land will have access to all 
the different types of land available (forage, 

 84.  Ruff, Ruff and Loupis, Notes on the 
Architecture, 43.
85. Ibid,. 42.
86. Ibid,.
87. Ibid,.

arable, forest, etc.) if possible. In the highlands 
this means dividing land up vertically up the 
mountain.88 
• Traditionally tribes planned in order to be 
able to protect their village against attacks. This 
could mean building high in trees, on pilings 
over water or along mountain ridges depending 
on the site89

• Men and women traditionally had separate 
housing. Women were not allowed in the 
men’s houses or the ceremonial houses 
(Haus Tambaran/spirit houses) as they were 
traditionally considered to be a ‘polluting 
influence’ on men.90 Women and children live 
separately with their houses often sited in close 
proximity to the gardens they work in91

• A central cleared area in the village is used as 
a gathering ground for festivals and ceremonies
• A circular, open thatched roof shelter called 
a Haus Win is used as an additional social space.

 88. Ibid,. 18. 
89. Ibid,. 42
90. Ibid,. 81.
91. Ibid,.

The Tanget plant:

Along with a special bond to the land, Papuans have 
sacred ties to some specific plants. One such plant 
known as the tanget (Cordyline Fructicosa) is worn as 
decoration and planted symbolically. Some locals still 
believe that the life of the plants owner and the life of 
the plant are dependent; should the plant be uprooted 
the owner should die.92 In many areas, including 
Morobe, the palm is planted along land boundaries 
as a symbol of the owner’s connection to both the 
land and the tribe or group that has ancient ties to 
the ground.93 Additionally Ruth Ruff has recorded it 
being symbolically planted in men’s houses to protect 
the ‘min’ (life stuff) of the warriors from enemy black 
magic before a tribal fight.94

Curiously, the meaning and use of the plant in ancient 
times is very similar through-out the Pacific. For 
example, in Hawaii the cordyline is known as the Ti 
Plant and was traditionally used to protect from evil 
spirits by invoking the blessings of the god, a concept 
familiar to Papuans.95 Many Hawaiians still plant the Ti 
plant on the corners of their property for good luck, 
protection and blessings.96 
 92. Ibid,. 24.
93. Maurie Wasi, verbal conversation with the author on 
6th May, 2016
94. Ruff, Ruff and Loupis, Notes on the Architecture, 24.
95. Hawaiian Menehunes, “The Magical Powers of the 
Hawaiian Ti Leaves”, accessed on 7th July, 2016, http://
hawaiianmenehunes.blogspot.co.nz/2014/06/magical-
powers-of-hawaiian-ti-leaves.html 
96. Ibid. 
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figure 49: Ceremonial house during high season. The language of posts over water, 
platforms and strong roofs are traits I would like to carry on through modern design. 
(W. Ruff, Notes of the Architecture of the New Guinea Highlands).

figure 50: Exploration of the Tanget leaf form, abstraction of form and manipulation to 
respond to climatic design and regeneration possibilities. 
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Sing Sings:

A Sing Sing is a very important traditional event in 
Papuan culture. Traditionally during a Sing Sing many 
related clans and nearby tribes come together to live 
in the one village for periods as long as a year or two in 
preparation for the festival. Temporary housing, called 
haus lain, for the visiting peoples would be erected 
near the village. The Sing Sing itself involves peaceful 
celebrations, ceremonies and the showing off of the 
wealth, generosity and power of the ‘big men’ of the 
tribe. For example, rituals for fertility, community 
welfare, honouring ancestors, and the growth of crops, 
pigs and people were held in Sing Sing grounds and 
as such these places were very important to culture. 
Ruth Ruff says:

Festivals combine productivity, achievement, 
exchange partnerships and prestige of 
individuals into a group effort.97

For the event a large grass area, approximately 22m
wide, is cleared and surrounded by neatly planted 
trees or bamboo (often Casuarina or Mango trees).98 
The area may be circular or rectangular. Inside of the

 97. Ruff, Ruff and Loupis, Notes on the 
Architecture, 136.
98. Ibid,. 133.

rows of trees a perimeter roof structure and path are 
made for covering spectators and keeping people 
off the grass. Sometimes a ceremonial house will be 
erected at one end on the area and paths leading to 
the clearing beautifully lined with plants and flowers. 
During the ceremony the men and women dressed 
in tradition costumes enter the ceremony via these 
paths and start the dancing.99 

Sing Sing’s these days are generally less structured 
than traditional festivals and involve many groups in 
one area. Instead of having a schedule as such, groups 
will perform informally and often there will be many 
different performances occurring simultaneously. 
Those watching will be close to the action, standing, or 
sitting on the ground. In Sing Sing’s held in the stadium 
in the past the locals do not usually use the grandstand 
to watch but are on the track or grass itself.100

Before the missionaries and explorers starting 
travelling the country, the Sing Sings only involved 
small gatherings of the nearest tribes. The influence 
of foreigners helped create connections between 
isolated tribes and also influenced the consolidation

 99. Ibid,. 
100. Michael Austin, verbal conservation with the author, 
1st June 2016.

of numerous groups into larger villages, an impact that
then saw the development of much larger scale Sing 
Sings. 101

Today Sing Sings follow the same structure and rituals 
but range in size from smaller village organised 
gatherings to large public organised events such as 
The Morobe Show in Lae. 

A modern day football game has many parallels to 
the ancient tradition of the Sing Sing; it involves the 
peaceful gathering of different peoples from numerous 
areas for a performance that demonstrates power 
and skill much like the Sing Sing dance competitions 
do. For this reason, the stadium design could also 
symbolise and pay homage to the traditional Sing Sing 
ground. Physically the stadium also follows the same 
basic idea of a central grass area surrounded by a path 
and seating space. The rows of trees used to enclose 
the ground could be represented by the columns and 
envelope of a shade structure and the path seen as 
the running track.

 101. Ruff, Ruff and Loupis, Notes on the 
Architecture, 136. figures 51, 52: Plans and sections of a Sing Sing grounds (Notes on the Architecture of the New Guinea Highlands).
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3.4 ENvIRONMENTAL CONDITIONS

Climate responsive Design and sustainability:

 “. . . True regional character 
cannot be found through 
a sentimental or imitative 
approach by incorporating either 
old emblems or the newest local 
fashions which disappear as fast 
as they appear. But if you take 
the basic difference imposed 
on architectural design by the 
climatic conditions . . . diversity 
of expression can result . . . of 
the architect will use the utterly 
contrasting indoor outdoor 
relations . . . as a focus for design 
conception’.102

Walter Gropius

 102. Walter Gropius quoted by Victor Olgyay, 
Designing with Climate: a bioclimatic approach to 
architectural regionalism, (Princeton University Press, USA, 
1963), 10. 

As Walter Gropius points out, architecture formed in 
response to the local climate can produce something 
truly unique and representative of the area. 103 
Furthermore, a thorough understanding of the 
climate and of traditional climatic responses (outlined  
previously) form the basis for the design of an energy 
efficient, environmentally sustainable design. The 
large building surface area of a stadium present a 
huge opportunity in terms of regenerative design and 
low energy design via the potential of solar panels 
and rainwater collection and re-use. One example of a 
stadium that does this is the Toyo Ito’s National Solar-
Powered Stadium in Taiwan. Solar panels covering the 
roof can potentially generate enough electricity to 
power 80% of the surrounding neighbourhood.104 
The high rainfall rates in the region mean there is 
no shortage of water but also no excuse to be using 
mains supply for toilets or ground irrigation. The 
inconsistency of the local power supply by the PNG 
Power Company makes electricity generation via solar 
panels a worthy and useful objective.

 103 Ibid.. 
104. Arch Daily, “Taiwan Solar Powered Stadium, Toyo Ito”, 
last modified 17th March 2013,  http://www.archdaily.
com/22520/taiwan-solar-powered-stadium-toyo-ito

Passive bioclimatic design for Lae:

The first key priority for the hot-humid climate of 
Lae is maximizing ventilation via careful orientation, 
elongation of building form, evaporative cooling,  
stack ventilation and large openings. The second is 
minimizing heat gain via shading, light colours, careful 
use of thermal mass, possible underground building 
to take advantage of stable ground temperatures and/
or raising the building off the ground to allow breezes 
to flow underneath and cool the structure. For more 
information on climatic design for hot-humid climates 
see Appendix 1. 

figure 53: Papua New Guinean landscape: something 
to protect, something to respond to and something of 
immense important to the people. 

“if you take the basic difference imposed on 
architectural design by the climatic conditions . . . 

diversity of expression can result . . .”
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4 . 0  T h E  D E S I G N

DESIGN DRIVERS : Creating maximum VALUE + 
MEANING for the people

COMMUNITY USE

-Football, athletics AND rugby
-Mixed-use community functions  

-Foster to the family group
-Cater to Papuan-specific needs

figures 53-57: School 
classroom, Children at a Sing 
Sing, community event, the 
family group, and markets. 

uRBAN DESIGN 

-Connection between city and Lae foreshore  
-Maximisation of public space

-Revitalising the foreshore district through 
events, business, public space and PEOPLE

RESONATING WITh ALL PNG PEOPLE 

-Build on traditional values like a strong connection to the land
-Use of Tanget plant for its special meaning and significance.

-Incorporate influences from local vernacular design (roof 
emphasis)

figures 58-60: The Lae 
foreshore, render of waterfront 

public space, photo of 
landscaped waterfront space.  

figures 61-64: Lae coastal 
house, the natural connection- 
land to sea, the roof space in 
traditional architecture, the 

tanget plant. 
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4.1 DESIGN DEvELOPMENT

figure 65: Model exploration of the tanget leaf using a curved form, physical handmade and Rhino. figure 66: Exploration of the tanget leaf using a angular form more reminiscent of traditional roof form, physical handmade and Sketchup.
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Five Distinct Parts:

The roof/external envelope
-Protection
-Regeneration/Collection
-Formal component generated from context (culture 
and nature)

Circulation
-A journey that creates excitement
-Views in and out
-Public and official

The mass (stands and rooms)
-Molded response to site + landscape + surroundings
-Minimize impact, maximize spectator experience

The Track and Field
-Fixed in location + orientation
-Support athletics, football, rugby and performances

The Site
-Tight boundaries, residential, surroundings, coastal

figure 67: Conceptual break-down of the design into 
five parts.

figures 68: Conceptual development showing site-responsive drivers. 

SEA

MOUNTAINS

figures 69: Plan drawings showing how the connection 
between mountains and sea has shaped the design.
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figure 70: Sketch exploring relationship between roof and mountains. 

figure 71: Sectional exploration.
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4.2 TEChNICAL REquIREMENTS

Program:

The new design will support international level 
athletics, football and rugby. In addition, the 
grandstand building design will incorporate flexible, 
multi-purpose spaces where possible to keep the 
size and cost of the building down and enable extra 
community uses such as for educational purposes, 
events and sport and exercise programs. 

Turf or Grass?

After careful consideration the decision to use an 
artificial grass turf field over a natural grass pitch 
was made. The reasons for this were to minimize 
maintenance, to ensure quality playing conditions 
year-round, and most importantly to enable the use 
of the field for concerts and other community events. 
Fortunately, artificial grass turf is now being used in 
rugby and increasingly for high-level football matches. 
 
meeting requirements:

In order to be an approved venue for international level 
and FIFA World Cup games the stadium and field must 
be approved by FIFA. FIFA has produced a document 

called, Football stadiums: Technical Recommendations 
and Requirements. The document outlines the 
minimum requirements for stadium for FIFA event. 
However, the document is aimed at FIFA Men’s World 
Cup, the largest, single-event sporting competition 
in the world, an event Papua New Guinea will not 
realistically host. There is no specific document for U20 
event or Women’s events so the document is being 
treated as a guide. Some requirements are fixed and 
must be met whilst others are more flexible. Visiting 
FIFA officials have the power to make discretions as 
appropriate and can order improvements if necessary. 

The context of Lae must be taken into account when 
designing the stadium; the small population size, 
and the lack of affluent private members and large 
corporate groups will impact on the planning of the 
main grandstand in particular.

Two precedent stadiums are of particular use in 
determining appropriate design; Sir John Guise 
Stadium in Port Moresby and QBE Stadium in Albany. 
Whilst the Sir John Guise stadium was an upgrade and 

renovation rather than new build it has been approved 
by FIFA and will be used for FIFA U20 World Cup group 
stage and semi-finals. Like this stadium it supports 
both rugby and athletics. Port Moresby is considerably 
larger and more affluent than Lae so some elements, 
such as the number of corporate boxes, will need to 
be downsized. 

QBE Stadium was used for both the 2008 U17 
Women’s World Cup and the 2015 U20 Men’s World 
Cup. It is also easily accessible for me. The 25,000 seat 
capacity hosts rugby as well as football. 

Requirements for the International Athletics 
Association Federation and the International Rugby 
Board (IRB) must also be considered and relevant rules 
met. Given limit on the size of this research document 
I will not document research in this area but it will 
inform the planning of the design.

figure 72: Sketch Section showing exploration of section based 
on minimum C value of 60 for the running track. NTS
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4.3 CuLTuRAL MEANING + PRINCIPLES

The roof is the single most important element of 
vernacular architecture, symbolically and functionally; 
its changing form and construction through-out the 
country is representative of tribe and region and as 
such carries meaning for the people. 

Accordingly, my roof design has been designed to 
evoke the same sense of identity and of place, and 
to create a connection to the architectural heritage 
of the traditional roof form. In relation to local 
buildings the stadium is monumental in size and is 
more comparable in scale to the elements in the 
landscape, namely local mountains, as opposed to 
traditional roof form. The initial form-finding process 
of my roof came from a local symbol of connection to 
nature and ancient ancestors: the tanget plant, whose 
significance is detailed in Section 3.3. The form was 
abstracted and manipulated, and then multiplied and 
combined in a way that mimics the silhouette of the 
mountain range in the distance and it creates an axis 
between two major natural features; the sea and the 
mountains. A connection to the land is an important 
value for the people as it represents both a tangible 
link to ancestral ties and a means of survival through 
self-subsistence agriculture.

The final layer of symbology in the roof will be the 
connection to the traditional Sing Sing ground. I wish 
to emphasis the parallels (physical and function) 
between the traditional festival ground and the 
modern day stadium. The roof and exterior structure 
of the stadium relate to the trees and roof structure 
that enclose the traditional Sing Sign ground. If the roof 
were to successfully reference such a thing it would 
carry with it a certain meaning of the celebration of 
culture and the peaceful coming together of different 
peoples. 

Linked to the exterior structure and roof is the interplay 
between inside and outside. I have mentioned the 
external orientation of indigenous lifestyles and the 
corresponding openness to traditional architecture. 
This was another cultural influence I wanted to re-
transmit through my design and as such the building 
is very permeable to invoke similar socio-spatial 
properties of traditional external-but-protected social 
spaces. 

Symbolism of the Sing Sing ground is continued 
through the use of ramps to make a continuous path 
around the perimeter like that of a dance ground. The 

ramps were chosen for their ability to create a journey 
and a celebration, through views in and out and by 
encouraging socialisation. During a Sing Sing, the 
ramps will be used by tribal groups waiting to come 
out in the stadium (due to the large number of groups 
that a Sing Sing attracts not all will be able to be on 
the field at once). During their time on the ramps 
they will likely make their way around the stadium 
practicing their dances and gaining the attention 
of the spectators thus adding another dimension of 
excitement and anticipation. 

The post-like structure lifts the ramp and main 
grandstand structure off the ground in a similar way 
that the posts raise the floor of traditional building 
off the ground to allow breezes to cool the structure 
and protect against flooding. In this sense the stadium 
concourse draws parallels to the veranda in traditional 
architecture in the way that it extends social space, 
has an external orientation, is raised off the ground 
and is a shaded, cool space. 

I designed the curved grass terraces at either end 
of the stadium to appeal to Papua New Guinea 
sensibilities and to support more informal and family-

based local groups. It encourages social interaction, 
picnics, allows children to play and enables the people 
to sit on the ground like they are used to doing in their 
villages. It also enables a closer connection between 
the track and field and the spectator zone. This will be 
especially important during Sing Sing events that are 
not a formal performance but more like an athletics 
meet or giant dance party. The two opposite areas 
also create two clear fan zones so as to avoid tensions 
rising between the two sets of fans. 

Lastly, the weaving/binding tectonic found in 
traditional architecture will inform the makeup 
of structural elements within the roof as well as 
potentially informing the detailing of connections. 
Materials will include both the desire ‘modern 
‘materials of concrete, glass and steel as well as local 
wooden elements that help strengthen the symbolic 
ties made above. 

figure 73:  Perspective looking up ramp towards grandstand.
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figure 75: Sectional perspective of public space, 
grandstand and track and field. 

figure 74: Developed design showing the view 
approaching the stadium from the corner of Markham 
Road and Airways Ave.
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figure 76: Sectional perspective through grandstand showing climatic design.

• Orientation and openings encourage off-
shore prevailing winds to cross-ventilate the 
retail streets, concourse and upper levels. 
• Air flows through and hot air rises and is 
exhausted through high level openings creating 
a stack-effect. 
• Pools at the base of the structure collect rain 
water for treatment and reuse within the facility. 
• Pools also enable evaporative cooling 
during less humid times. The design of a lifted 
post structure over water mimics local coastal 
buildings. 
• Basement is sunken down into ground to 
take advantage of stable and cooler ground 
temperatures. 
• Building is set back from roof structure so 
will be completely shaded and interior openings 
shaded. 

4.4 CLIMATIC DESIGN

figure 77: Perspective of stadium showing site-responsive, climatic design.

• Site, surroundings, sun angles, 
wind flow and the desire to emphasis 
an axis between sea and mountains 
inform planning of circulation and 
form and distribution of mass of 
stands. 
• Stands organically shaped to 
expand on western side where there 
is more space, no houses, and the 
main entrance and sunken down and 
shrunken on western side in response 
to available space and adjacent 
houses. 
• Organic, asymmetrical form 
orientated to catch off-shore sea 
breezes. 
• Tanget roof form designed for 
solar panels and rain water collection.
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PROPOSED CUT-THROUGH ROAD: Aim is 
to create a better connection from the city to the 
stadium and foreshore area by creating a continuous 
retail avenue all the way from the city centre, through 
the stadium and towards the waterfront. 

PROPOSED AREAS OF FUTURE PUBLIC 
DEVELOPMENT: These area’s have been 
earmarked as valuable to the community because of 
its water access and proximity to the city and stadium 
precinct. With some landscaping the waterfront site 
could become a popular park and beach and a source 
of pride to the city. The other site has the potential 
for future developments that relate directly to the 
stadium.

PROPOSED STADIUM DESIGN: The addition 
of shops, generous public space, multi-purpose 
community facilities combined with the stadium 
events themselves (football, rugby, athletics etc), will 
attract many people from all over Morobe to the Lae 
foreshore area. These people will attract business, 
encourage social interaction and increase the vibrancy 
of the entire area. 

PUBLIC SPACE: Publicly available space is maximized 
to enable maximum benefit. The front park/plaza has 
been designed as a performative space with a large, 
open central sunken grass area designed to support 
traditional welcoming ceremonies, community 
cultural events, and informal performances. Research 
into community needs translated into sheltered space 
for pop-up markets, places for children to play, and 
sheltered areas for rest and socialization.  Shops and 
cafes support this space. 

4.5 uRBAN DESIGN

figure 81: Urban Design Plan. 

figure 79: Looking along public retail street and up to stadium concourse.

figure 80: Stadium concourse with views out onto public space and sea. Trellis 
and vines manage solar gain and cleans air.

figure 78: Perspective showing ramp pathway up to retail street from Airways Ave.
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figure 82: Earlier Sectional Development and text outlying vertical arrangement of spaces.

Level 3: Multi-purpose lounge(s), 
Skyboxes, Radio and TV Boxes

LEVEL 2: Media centre, Press Box, 
Offices, Flexible Lounges

STADIUM CONCOURSE: 
Concessions, Toilets, Medical, 
security

PUBLIC STREET: Retail, Food, 
Tickets, Stairs

BASEMENT: Dressing rooms etc, 
Lobby, Offices, Media rooms

4.6 SECTIONAL PLANNING
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5.1 APPRAISAL Of RESEARCh

Initially my research was focused on the topic of 
biomimicry. Earlier research focused on how the 
study of nature can inspire more sustainable, efficient, 
and beautiful buildings.  However, the decision to 
site my design in Papua New Guinea raised the issue 
of modern design in a developing Pacific country. 
As such, my focus shifted from an arbitrary, more 
technically-based interest to a theoretical concern of 
specific significance to Pacific countries. Biomimicry 
research has not been included in my final document 
although its influence still resonates in my design. An 
engagement with matters of context highlighted how 
large an impact the right design could have on both 
the immediate community, future development and 
national cultural pride and unity. 

Research into the issue of place and identity in 
architecture has shown that the concept of modern, 
regional architecture is a complex one. In regards 
traditional culture, too literal of a transference of 
tradition will be criticised for being sentimental, 
kitsch and/or unfitting for today’s reality. However, 
the abstraction or re-interpretation of traditional 
elements risks a loss of meaning or the confusion of 
values. Both may cause offence, but to give up on the 

5 . 0  R E v I E W / C O N C L u S I O N

concept of regional architecture would see the loss of 
‘the creative nucleus of great culture’ and result in the 
gradual homogenisation of architecture and the loss 
of cultural identity worldwide.105

Given the difficulties of reconciling and incorporating 
both tradition and innovation, and local and global 
forces, the process must be informed by a thorough 
understanding of traditional values and principles, and 
the reality of the current society. More tangible factors 
of climate and community needs provide a solid basis 
for architecture that will function successfully and 
intrinsically reflect the region. 

The importance of this type of architecture to 
developing Pacific countries cannot be marginalised 
for has the potential to not only be a visualisation of 
an evolved cultural identity but also help pave the 
way forward for a future that is both modern and 
regionally unique. 

 105 Paul Ricoeur, “Universal Civilization and 
National Cultures” (1961) quoted by Kenneth Frampton, 
Modern Architecture: A Critical History (London: Thames 
and Hudson, 1992), 314. 

5.2 APPRAISAL Of DESIGN 

In light of my findings I chose to re-transmit traditional 
values and principles rather than a traditional form, 
this way I hope to have achieved a deeper engagement 
than just visual. A thorough understanding of values 
such as a connection to landscape and nature, and 
principles of design related to climate, social patterns 
and beliefs at the start of my design process ensured 
their integral influence on the design and their subtle 
visual presence. 

The abstraction of the local tanget plant for the basis of 
form-finding ensured pan-tribal significance as well as 
resonance through-out the Pacific and eliminated the 
possible problems that come with re-interpretation 
of traditional form. Its malleable individual form 
also enabled manipulation to maximise passive and 
sustainable design. 

Furthermore, a thorough understanding of climate 
and vernacular design informed sustainable design 
moves and by responding to site and connecting with 
community wants and needs I made sure my design 
was founded in the current reality of the context not 

only based on theory. A context-driven approach 
that considers culture, tradition, climate, geography 
and current community ensured a holistic approach 
to design and resulted in a design that is functional, 
sustainable, and meaningful. 

Maurie Wasi, local to Lae, has sent out drawings of 
the developed design to members of the community 
including football players, rugby players, Yacht Club 
members, Town Planning Office workers and the Lae 
City Administrator himself. Wasi has received only 
positive feedback and support for the proposal.106 
Members of the Town Planning office and the Lae City 
Administrator both took warmly to the proposed cut-
through road and greater urban design plan, whilst all 
saw how the design would benefit the town. Some 
mentioned the jobs and business, some the lift in the 
standard of sports, and some the positive influence 
on the Lae foreshore. All were excited for a design 
so representative of Papua New Guinea and unlike 
anything in Port Moresby.107

 106. Maurie Wasi, verbal conversation with the 
author, 19th Sept 2016. 
107. Ibid,. 
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maximizing ventilation:

• The orientation of the building should take 
advantage of cool breezes off the ocean to help 
cooling via ventilation and some evaporative 
cooling.  Maximize cross-ventilation with large 
openings on both sides.
• The use of manmade ponds or pools can be 
used to further enhance evaporative cooling.
• Ideally the building should be elongated 
on the east-west axis to avoid solar gain and 
with shallow floor plan depth to enable cross-
ventilation and maximum natural day lighting.
• As a rule of thumb the depth of the space 
should be no more than five times its height for 
cross-ventilation.108 Furthermore the inlet and 
outlet openings need to be no less than 5% of 
the floor area.109 
• Stack ventilation is a suitable technique that 
could be used to draw cool air in and expel hot 
air through roof openings.
• The higher the building the more wind there 
will be and the more comfortable it will be in 
this climate. 

 108. Huw Heywood, 101 Rules of Thumb for Low 
Energy Architecture, RIBA Publishing, London, 2012, 146.
109. Ibid,.

minimizing heat gain:

Minimize heat gain of the envelope by shading the 
surfaces and by using light colours. 
Low angled morning and afternoon sun from east 
and west can be countered using tree belts to shade 
the ground and building structure and vertical fins or 
foliage or screens on east and west façades.
Openings to allow ventilation must be shaded to 
prevent unwanted solar gain.
Lightweight construction is preferable especially for 
sports because it will cool down quickly and not store 
heat. 110  However, the grandstand building could 
benefit from some thermal mass used in conjunction 
with night-time purging to improve temperature 
stability and draw heat away from spaces during the 
day. Fans and stack ventilation could be used for nigh-
time purging. 
In hot-humid climates the earth’s temperature (away 
from the surface) is cooler than the temperature above 
ground and can be harnessed to cool buildings. There 
is need to keep the earth around and underneath 
the building cool. Earth that is protected from solar 
radiation will actually be cooler than the surrounding

 110. Ibid, 102.

HOT-HUmiD CLimATe BiOCLimATiC DeSiGN:

A P P E N D I x  A

air temperature. Lifting the structure do off the 
ground, like the local coastal houses, takes advantage 
of this. 

figure 83: Passive design for hot-humid climate. 
(Heywood, Huw. 101 Rules of Thumb for Low Energy 
Architecture. RIBA Publishing, London, 2012.)

A P P E N D I x  B

[Excerpts from FIFA Stadiums: Technical 
recommendations and requirements -5th Edition]

Zone Area Details

1. Field of play
• Pitch
• Substitutes’ benches
• Fourth official’s bench
• Photographers’ positions
• Pitch access and tunnel

2. Competition areas (To be located below concourse 
level)
• Dressing rooms, players
• Dressing rooms, referees
• Medical examination room
• FIFA delegation room
• Doping control room
• Corridors (with access to these areas)
• Teams’ and officials’ drop-off and pick-up points

3. Public areas (Off concourse level)
• General public entrance and areas
• Public toilet facilities
• Public concession stands
• Public first aid facilities

fIfA fOOTBALL STADIuM: TEChNICAL RECOMMENDATIONS AND REquIREMENTS

• Commercial and host city displays

4. Operations areas (offices) 
• FIFA and LOC office
• VOC
• Stadium announcer, giant screen and sound rooms
• Medical facilities
• IT room
• FIFA and LOC storage rooms
• Police and security facilities

5. vIP areas (Above concourse)
• VIP reception room
• VIP stand
• VIP interview area
• VVIP area

6. media tribune 
• Print media seats (Centreline, above concourse 
normally)
• Seats for radio and TV commentators and observers 
(Central and high)
• Mixed zone (Player dressing room level)
• Press conference room (Player dressing room level)

7. media centre (Ground or basement level)
• Media work area
• Media catering area
• Media briefing area
• Photographers’ area
• Development and service centres

8. Broadcast area (Central and high)
 • TV compound
• TV and radio studios

9. hospitality area (Above concourse)
• Commercial hospitality
• Hospitality lounges
• Sky boxes
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fIELD Of PLAy DIMENSIONS:
Length 105m, width 68m. The total surface area shall 
have the following dimensions at a minimum: length 
125m, width 85m, in order to provide sufficient space 
for warm-up and pitch-side photographer positions

SEATING ZONES:
The stadium should ideally be divided into at least 
four separate sectors, each with its own access point, 
refreshment and toilet facilities and other essential 
services, such as spectators’ medical centre, security 
stations and areas for stewards and marshals.
Security: For FIFA events, all stadiums shall be 
allocated specific zones. A wall or fence shall enclose 
the outer perimeter of the stadium. It shall be at least 
2.5 metres in height and shall not be easy to scale, 
penetrate, pulldown or remove.

Separate entries: Approach roads and entry/exit points 
for teams, officials and VIPs/VVIPs shall
be kept separate from those for spectators.

SPECTATOR SIGhT-LINES AND SEATING:
Seats: minimum width should be 45cm while a 
recommended minimum is 50cm. figure 8-85: Seating zones Diagram and Ideal viewing distances diagram. (FIFA Stadiums: Technical 

recommendations and requirements -5th Edition).

Sight-lines: Minimum c Value of 60, recommended 
minimum is 90 and optimum is 120. In calculating the 
sight lines it should be appreciated that advertising 
boards of 90-100cm in height will need to be erected 
around the pitch for some games.

figure 86: Sight-line calculations. (FIFA Stadiums: Technical 
recommendations and requirements -5th Edition).

figure 87: Guidelines for layout of grandstand. 
(FIFA Stadiums: Technical recommendations and 

requirements -5th Edition).
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PITCh/GROuND/BASEMENT LEvEL (BELOW 
CONCOUrSe):

On-site parking for:
•Team buses and car-parking space for at least four 
buses and 14 cars (six each for the teams and two for 
the match officials) should be available. Teams and 
referees should have access to dressing rooms from 
their drop-off areas without crossing through VIP/
VVIP, media and public areas.
•FIFA officials. some staff, VIP’s
•For emergency vehicles (with aces to playing area)
•For disability services and vehicles. 
Back-of-house compound(s) space is required for 
a logistics, site management, storage and waste 
management compound. All types of ground 
maintenance vehicles and various other kinds of 
vehicle should also be able to gain access to the playing 
area. Additionally there must be more parking facilities 
immediately adjacent to, or inside, the stadium.

Changing rooms:
•2 primary and 2 secondary team changing rooms
-Fifa minimum size is 200m2 (Dressing rooms 80m2, 
Massage room 40m2, Toilets and sanitary facilities 
50m2, Coaches’ offices 30m2). Additionally, teams will 
need Icebath rooms, Team Briefing room.

-QBE = 100m2 for primary (70m2 for dressing room + 
toilets and showers) and 54m2 for secondary (40m2 
for dressing room and the rest for toilets) Physio in the 
middle. 

•2 match officials changing rooms
-FIFA Minimum size: 24m2. Referees’ area should 
lockers for 4 people, 4 chairs or bench seating for 4 
people, a table with 2 chairs, a massage table. They 
should have a minimum of: 2 showers, 1 washbasin 
with mirror, 1 urinal, 1 toilet, 1 electric shaving point, 
1 hair dryer and 1 sink for cleaning boots. 

indoor Warmup Areas: Positioned close to the 
dressing rooms. Minimum size: 100m2 (each). One 
per team. 

Players Medical Room: 50m2

Doping control room: Minimum size: 36m2 (including 
toilet, working room and waiting room).
event managers room Position: Positioned near the 
teams’ and referees’ dressing rooms, preferably with 
direct connecting access to the latter. Minimum size: 
20m2

Ball kids’ dressing rooms should be provided. They 
must be in a location of the stadium which has easy 
access to the pitch. A room near the service tunnel is 
ideal,
so that the ball kids need not cross the area occupied 
by the match officials and the
players.

Staff changing and locker rooms and Toilets: Ground 
floor, separate entry and zone from players. 

Tunnel: The team areas should be located on either 
side of the players’ tunnel. The tunnel should be a 
minimum of 4m wide and a minimum of 2.4m high.

FiFA delegation room

mixed zone: A large, clear space between the players’ 
dressing rooms and the private exit door for players 
leaving the stadium to their team buses. The space 
required will vary according to the importance of the 
match but it should be at least 200m2. In order to 
ensure good working conditions, a journalist should 
have 2.5m2 of space. The area could be used for other 
purposes on non-matchdays.

CONCOuRSE LEvEL:
Toilets and sanitary facilities: The recommended 
minimum number of toilets and sinks is 28 and 14 
respectively for every 1,000 women and 3 toilets, 
15 urinals and 6 sinks for every 1,000 men. The ratio 
should be increased in the VIP and VVIP areas.

Permanent concessions: In general, for every 
250 spectator seats in the stadium, there should 
be one permanent concession point of sale (cash 
till). Traditionally existing concessions should have 
between six and eight points of sale, and a concession 
stand counter area is ideally around 10m in length. 
Permanent concessions need around 60m² of space.

merchandise concession stands should be placed 
in a way that will attract spectators without causing 
congestion in the stadium concourses.

medical facilities for spectators

ABOvE CONCOuRSE:
Private Boxes, ViP Seating 

Hospitality lounge with kitchen, bar, seating, reception 
area, corporate hospitality facilities: A stadium that 
includes areas such as function suites for weddings, 
dances and dinners, meeting rooms for smaller 
groups and a public restaurant, should earn income 
on a regular basis additional to the income from the 
facility’s core purpose of staging football matches.

multi-purpose areas: Football stadiums can also host 
entertainment events including concerts, festivals, 
theatrical extravaganzas and trade/consumer shows of 
retail centres, health clinics, fitness / wellness centres, 
hotels, and conference and educational facilities 
which are linked directly to the stadium development. 
These increase the site usage and increase the volume 
of rentable space, which results in improved self-
sustainability and feasibility of the overall facility.

ABOvE hOSPITALITy LEvEL:
Each stadium must have a venue operation centre 
(VOC), which is the room from which those persons 
responsible for safety and security operations at the 
stadium can monitor, control, and direct resources in 
response to any given situation before, during, and 
after a match. Each stadium must have an operations 
room which has an overall view of the inside of the 
stadium and which must be equipped with public 
address facilities, infotainment. The PA control centre 
shall be located in a position where the operator has a 
clear view of the stadium spectator areas. Rooms for 
stewards and police officers with meeting, briefing, 
and storage facilities, parking, and detention areas. 
Needs good views of field. The media tribune The 
media tribune must be in a central position in the main 
grandstand where the media facilities are situated. It 
should be centrally located on the halfway line, in a 
position that provides an unobstructed view of the 
field of play, without the possibility of interference 
from spectators. Television and radio commentary 
positions. Press Box, Rugby Coaches Box.
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A P P E N D I x  C
fINAL DESIGN PRESENTATION 
DRAWINGS
figure 88: (Right) Roof Plan, Scale 1:2500
figure 89: (Far right) Aerial View From South
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BASEMENT LEVEL
Changing rooms,  Ant i -
doping,  Off ices ,  Media 

Centre  and Lobby etc

GROUND LEVEL
Cafes ,  Food,  Retai l , 

Ticket  Off ice

LEVEL 1 
Concourse,  Concess ions,  

Restrooms,   Medical

LEVEL 2
Media Tr ibune +  Press 

Centre ,  Stadium Off ices , 
Lounges 

LEVEL 3
Flex ib le  space,  TV +  Radio 
Boxes,  Sky  Boxes,  Lounges 

LEVEL 1  PLAN (STADIUM CONCOURSE)
SCALE 1:2000

figure 90: LEVEL ONE PLAN (Stadium Concourse) Scale 1:2500 figure 91: AXONOMETRIC OF PLANS Scale 1:1250 figure 92: ⑤ Perspective of the public entrance green during a performance.
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figure 93: ⑥ Entrance to Civic Porch Figure 94: ⑧ Civic Porch before a 

figure 95: ⑦ Butibam Road Entrance

figure 96: ① View up ramp during Sing Sing Celebrations
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SECTION A-A
NTSfigure 97: SECTION A-A NTS
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figure 98: ③ Athletics Track Meet

figure 99: ④Upper level view of football figure 100: ② View up South Ramp figure 101: Final Presentation at the NZIA Central Innovation Student Design Awards, Wellington 2016








