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Our world, and in particular our cities, are 
changing and evolving at a dramatic rate. As they 
grow and as the world’s population becomes 
rapidly urbanized, we have to find better ways of 
understanding our built environment, facilitating 
improved uses of extant space and infrastructure 
without losing vital aspects of liveability and social 
cohesion, and creating and realizing future cities. 
At the Faculty of Architecture, Building & Planning 
at the University of Melbourne, incorporating the 
Melbourne School of Design, our research aims 
to understand, value and improve the spaces and 
places created, occupied and used by humans, to 
the benefit of society as a whole.

The research undertaken by our doctoral and 
masters by research candidates is a crucial and 
valued part of the Faculty research endeavour. 
Each project contributes significant new 
knowledge to our understanding of the built 
environment, thus enriching and extending 
scholarship in the disciplines in which they 
engage. The work profiled in this volume, OCULUS, 
demonstrates a group of scholars who will help 
transform our knowledge and approach to urban 
issues both now and in the future.

WELCOME



Associate Professor Carolyn Whitzman
Acting Assistant Dean, Research Training

Research students in our Faculty have had to 
exercise their own form of resilience this year, as 
we moved to temporary accommodations while 
the old Architecture Building is torn down and 
a brave new building erected.  Space Cadets, 
the organization by and for graduate research 
students, has had to collectively address some 
‘relocation woes’.  Perhaps this is a microcosmic 
reflection of the reality of migration and insecure 
accommodation that is the lot of many graduate 
students – as well as the substantial proportion of 
the world’s population living in slum housing.

In any case, the students have proven resilient as 
they continue toiling away on their innovative and 
important research in architecture, landscape 
architecture, urban design, urban planning, 
property, and construction management.  As a 
representative of those dreaded supervisors who 
both mentor research students and challenge 
them, I am honoured to provide a Foreword.  I 
would like to thank the organizing committee 
Kitapatr Dhabhalabutr and Jorge León, the ABP 
Research Office, and the Marketing Team, for their 
continuing support for this important initiative.

Enjoy learning new things!

iii

Welcome to the second year of Oculus, the digital 
publication organized by graduate research 
students at the University of Melbourne’s Faculty 
of Architecture, Building and Planning.

Oculus showcases research undertaken by 
current PhD and Masters by Research students, 
who come from a variety of disciplines and over 
a dozen countries. The theme for this year is 
‘Resilient Cities’. Resilience as an umbrella term 
for planning and design strategies that can assist 
communities in developing the necessary capacity 
to meet future challenges such as climate change, 
post-disaster recovery, and the growing divide 
between rich and poor.

Research topics include: the slum inhabitant 
as activist low-cost housing agent in urban 
Thailand (Kitapatr Dhabhalabutr), a life cycle 
energy analysis framework for residential 
buildings (Andre Stephan), urban agriculture 
in Melbourne as a resilient food system (Kate 
Archdeacon), and urban landscape ecology around 
large infrastructure projects (Mahdi Kansefid).  
Together, these thesis topics, in varying stages of 
completion, represent new ways of thinking about 
cities and about urban systems.

Carolyn Whitzman
whitzman@unimelb.edu.au
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IntRODUCtIOn Byron Kinnaird
PhD Candidate

Like us, the collage that adorns the cover of this 
edition revels in the desperate work of crafting 
elegance from the unwieldy muck of knowledge.

Backtracks through syntax, and neologies for 
methodologies are our day-to-day trade. When 
things are interesting, we’re charting courageous 
courses through mixed metaphors; hungrily wiping 
dust from archive boxes and obscure library 
shelves; and talking to people who need to be 
heard. And we love it.

As Carolyn points out, we’ve been through a lot 
this year, and to take a look around from here on 
the inside, she’s dead right. We’ve said goodbye 
to some dear friends who have completed their 
work here, and welcomed many new students, 
who recharge the energy in our new research 
space continually. I find myself in the middle now, 
a curious and inspiring place nestled between 
newness, excitement, and the increasingly 
palpable creation of new knowledge that I admire 
in those ahead of me.

Our new space has also offered independence. 
Separated as we are now from the Faculty home 
for the next couple of years, we’ve cherished the 
chance to make our own culture of research, 
trading late-night theories from abroad like worn 
out travellers. And between us you’ll notice we are 
lucky to share the stories from many many places 
around the world. 

A global collage of these stories is exactly what 
you see on the cover of this edition, having been 
cut, stitched and piled high. Despite – or maybe 
because of – the puzzling places we find ourselves 
in (both physical and scholarly), we thrive on 
diversity and complexity – on being different and 
complicated, and we choose to be resilient in this 
way.

1
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MAKIng SPACE fOR URBAn AgRICULtURE In 
MELBOURnE: 
ASSEtS, BARRIERS AnD StRAtEgIES

This research Masters seeks to better understand 
and develop urban agriculture models based on 
international case studies, in order to investigate how 
urban agriculture might actively contribute to a resilient 
food system in Melbourne.

Attention is increasingly turning to urban agriculture 
as a buffer to the failure of the industrial food system 
in situations of extreme weather events and increased 
resource scarcity.    A resilient food system has “the 
capacity to absorb shocks, utilise them, reorganise, 
and continue to develop without losing fundamental 
functions” (Carpenter and Folke cited in (Barthel and 
Isendahl)).

The research Masters is being conducted in four stages:
1. The development of urban agriculture models based 
on existing urban agriculture projects around the world.
2. Research into current theory and practice on resilient 
food systems for cities.
3. Fieldwork in Melbourne to develop case studies of key 
urban agriculture projects and local food systems.
4. Comparison of the theoretical resilient food system 
and urban agriculture models with the fieldwork.

Urban agriculture is the production of food for sale and 
consumption within urban areas.  It includes: private 
and community food-producing gardens; demonstration 
and institutional gardens; edible landscaping; bee- and 
poultry-keeping; and urban and peri-urban farms.  
Projects may combine education and training with 
food production and distribution.  Urban agriculture 
has benefits beyond food production due to its social, 
economic and environmental impacts (Hodgson et al., 
2011). 

The recent federal government report, “Resilience 
in the Australian Food Supply Chain” identified 
circumstances in which Australia’s food supply 
chain could pass the point of resilience into collapse, 
including: concurrent failures at several points in the 
supply chain; large-scale events including a national 
fuel shortage; inequality of access to the food supply 
chain; and events with long-term impacts beyond the 
supply chain’s ability to endure (Sapere Research Group 
and Bartos, 2012).  

In Melbourne, the HealthWest Alliance report “Healthy 
Foods for Healthy Communities – Issues of food 
access and availability in the west” recommends the 
“development of urban food production in the fruit and 
vegetables deserts (e.g. public space food production, 
community gardens, and private gardens)” to increase 
fresh food access and availability in Melbourne’s west, 
where up to 9.1% of adults are food insecure, compared 
to the Victorian state average of 5.6% (Kleparska and 
Reimers, 2012). 

Research in the Australian public health and education 
sector reveals that the low price of food produced by 
the modern industrial food system does not reflect 
the increasing social, health and environmental costs 
incurred by its methods of production and distribution 
(O’Kane, 2012).

The current food system in Australia is vulnerable, 
destructive and not equitably serving the population.  
While urban agriculture shouldn’t be seen as a 
replacement for the existing agriculture system, it 
can diversify the sources of food production, decrease 
the distance between producer and consumer, and 
increase the amount of food available in growing cities.  
It provides secondary benefits including job creation, 
closed-loop resource management and greener urban 
spaces.   Urban agriculture can increase the resilience 
and sustainability of the food system.  How might it be 
practiced in Melbourne?

Kate Archdeacon
karc@student.unimelb.edu.au

Australia

keywords
URBAN AGRICULTURE
RESILIENCE
RESILIENT FOOD SYSTEMS
LOCAL FOOD SYSTEMS
URBAN FARMING
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Kate Archdeacon

Image Credits (Clockwise from top left): Eagle Street Rooftop Farm; Melbourne Rooftop Honey; Windowfarms; 
Merri Corner Community Garden; Princess Garden; Anstey Temporary Garden; Ceres Food Hub; SOLE Food.
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tROPISM-ORIEntED gEnERAtIvE DESIgn: 
AnALOgICAL MODELS fOR HEtEROgEnEOUS 
gOAL IntEgRAtIOn

Architecture often requires integration between 
heterogeneous objectives. Both pragmatic goals and 
speculative aspirations inform design in ways that 
resist ready formalization under computerizable logic. 
This research explores the integrative capabilities of 
tropism-analogy as a generative strategy for tackling 
some of these diverse factors.

The feasibility of addressing heterogeneous goals 
with computer systems is established by reviewing 
the role of rule-based strategies in the encompassing 
capabilities of vernacular buildings and their 
relationship with recent bio-inspired methods. The fact 
that discrete aspects of these typologies can be reduced 
into algorithmic grammars implies the possibility 
of tackling divergent design variables with formal 
methods. And the fact that their integrative quality 
may be given by a process similar to organic evolution 
can be used to explain the success of computer-based 
strategies that rely on natural phenomena to guide 
the emergence of design configurations. If rule-based 
systems are able to manage divergent design goals, the 
analogy can be used to transpose this ability into the 
realm of computation.

Tropism-analogy may be useful in a purposeful search 
for such connections. This concept is used in a diverse 
range of knowledge areas to address the existence 
of a compulsive ‘turn’ that relates different states of 
a system. In biology, ethology or microbiology this 
turn is in response to pragmatic objectives related to 
context sensitivity and efficiency; but in areas such 
as atonal composition, linguistics or poetry its use 
is closer to the problem of expression. Despite their 
differences, all manifestations of trope share some 
core characteristics. Tropism is a ‘process of turn’ that 
enables purposeful connections between a system and 
its environment, an invariant property that may result in 
different levels of adaptation. This correlation suggests 
possible analogical links between divergent variables of 
a design problem.

victor Bunster
v.bunster@student.unimelb.edu.au

Chile

keywords
GENERATIVE ARCHITECTURE
DESIGN COMPUTATION
TROPISM ANALOGY
MULTI-CRITERIA INTEGRATION
SOCIAL HOUSING

This conceptual generalization is used as foundation 
for the definition of a generative system that uses 
tropism-inspired rules for addressing contrasting 
objectives. Using second-order cybernetics as a 
theoretical framework, design is understood as a 
recursive process: an agent (observer) is active in the 
development of the representation of a building (model), 
which in turn may shape the agent’s perspective. In 
this context, the analogy is a cognitive devise able to 
constrain the relationship between components of the 
system, and can be used to inform design by enabling 
transposition of properties from external phenomena. 
The proposed generative system follows the classic 
feedback loop structure, and enables the incorporation 
of multiple design criteria as construction, analysis 
and modification algorithms that were developed as 
analogies of different tropisms.

This system was implemented as a proof-of-concept 
for the problem of automatic façade generation in the 
Chilean Social Housing program (FSV1). This software 
application was able to merge thermal comfort and 
formal expression criteria in this highly constrained 
design problem by driving the emergence of form in a 
negotiated search for the best possible solution.

The outcomes of this research suggest that tropism-
analogy can be used for addressing heterogeneous 
façade goals and, therefore, for the definition of novel 
methods to tackle divergent design variables from an 
encompassing perspective.
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RELIgIOUS ngO APPROACHES tO POSt-DISAStER 
HOUSIng RECOnStRUCtIOn In SRI LAnKA: 
COMPARISOnS WItH OWnER DRIvEn RECOnStRUCtIOn

My research examines disaster cultural resilience 
through the lens of religions; namely Muslim, Buddhist 
and Christian communities in Sri Lanka. Below is a 
small summary of my findings.

Material resilience
Attitudes toward charity
• Muslims in Hambantota practiced two forms of 
Koran-derived charitable giving that contributed to 
the availability of funds for their recovery. ‘Zakat’ is 
an obligatory tithing, 2.5% of one’s annual income that 
went towards assisting only Muslims, while ‘Sadaqa’ is 
a voluntary donation for any person in need.

• Similar ideas of charitable giving can be found in 
Buddhist and Christian traditions. However, Buddhist 
charitable giving is usually targeted toward offerings 
to temples and monks and not towards the poor and 
needy. This can render Buddhist communities more 
vulnerable in disasters because there are no scripture 
derived systems of fund collection for community 
support. Christian tithing is similarly geared towards 
supporting the activities of the church; however, 
Christian churches have a strong tradition of social 
work which often harnesses their financial and human 
resources for disaster recovery.

Social resilience
Religious leaderships
• Christian and Buddhist communities in Moratuwa 
and Kalutara have religious leaders such as Buddhist 
monks and Catholic Fathers that can mobilise 
communities and collect funds after disasters. Imams 
(Islamic religious teachers) in Hambantota are managed 
by lay committees and have relatively less authority 
over their congregation as compared to their Buddhist 
and Christian counterparts. This rendered Muslim 
communities in Hambantota more vulnerable from the 
lack of individuals that could provide both moral and 
spiritual religious leadership 
• Strong mosque committees in Hambantoata led 
by inspired individuals are unique in their lay-driven 
interests for recovery. Beyond sheltering and caring 
for survivors, rebuilding the mosque and schools, the 
lay committee extended their professional capacities 
in rebuilding and revitalising local businesses for 
economic recovery

 

Family organisations
• As an ethnic minority in Sri Lanka, Muslim families in 
Hambantota live close together to protect their religious 
cultural values as well as offer support to family 
members. Compared to Buddhist and Christian families 
in Moratuwa and Kalutara, Hambantota Muslims 
live in larger family clusters. This clustering creates 
vulnerability of entire families to a single disaster event. 
Where Buddhist and Christian survivors had relatives 
and families from other parts of the country to take 
shelter from after disasters, many Muslims families lost 
10-20 family members in the tsunami with no shelter 
and distant relatives to seek help from.

Spiritual resilience
Relationship to places of worship
• Buddhists in Moratuwa and Kalutara generally go to 
temples on monthly Vesak (full moon) days, whereas 
Christians go to Churches every Sunday. Muslim men in 
Hambantota however, pray daily in their mosques, many 
of whom visit mosques at least three times per day for 
prayers. Thus significant spiritual distress was caused 
for Muslim communities in delaying the reconstruction 
of mosques after the tsunami in Hambantota as 
compared to delaying the rebuilding of temples and 
churches in Kalutara and Moratuwa.

Spiritual empowerment
• Immediately after the tsunami, unaffected temples, 
mosques and churches opened their doors to shelter 
and care for the survivors. Many religious people were 
motivated by their faith to serve tirelessly and selflessly 
for the affected community, transforming their ordinary 
lives for ‘greater purposes’. Muslims in Hambantota in 
particular interpreted the tsunami as a demonstration 
of Allah’s power that further enhanced their faith in 
Allah.

Ted Yu-Shen Chen
t.chen2@student.unimelb.edu.au

Taiwan

keywords
RELIGIOUS NGOS
HOUSING RECONSTRUCTION
SRI LANKA
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tHE EMPOWERMEnt Of SLUM InHABItAnt 
AS PRIMARY HOUSIng AgEnt Of LOW-InCOME 
HOUSIng: SLUM UPgRADIng In tHAILAnD 
1980-2010
The period of Thai’s low-income housing development 
from 1980 to 2010 has been significantly formulated 
in the context of contradiction rather than coherence 
of vision, agency, and practice. Importantly there is 
embedded a long history of the slum inhabitant’s role 
as ‘Primary Housing Agent’ at the local, national, 
and international terrain. However, the vital gap of 
knowledge is the inexplicit linkage across three major 
subjects: slum upgrading projects, empowerment, 
and the slum habitants’ role. This thesis attempts to 
investigate the way in which slum dwellers become 
‘Primary Housing Agents’ through the practice of slum 
upgrade programs. Empowerment theory was adopted 
as the theoretical framework of the research to analyse 
and connect those concerned subjects together. 

Case study method was employed to examine the 
cross-section in time of two key projects that could 
reflect the best practice of Thai slum upgrading and its 
substantial transformation in housing the slum dweller 
between the times. This thesis argues that over three 
decades, the gradual up-scaling of empowerment 
practice lead to the transformation process of slum 
inhabitants being ‘Primary Housing Agents’, leading to 
the changes of government agencies who have engaged 
with this process. The narrative of change is manifested 
on the multi-scalar as ‘Primary Housing Agent’ status 
because they have the experienced a long decade of 
transformation from the Sengki to Tawanmai, and Four 
Region Slum Network to National Union of Low Income 
Community Organization. The outcome from field 
practice reveals the collective power and networking 
affecting the evolving role of slum inhabitants. Research 
highlights the state-civil society relationship and the 
transformation process of social into political power 
in order to challenge the empowerment theoretical 
premise.

Kitapatr Dhabhalabutr
k.dhabhalabutr@student.unimelb.edu.au

Thailand

keywords
SLUM INHABITANT AS ‘PRIMARY HOUSING AGENT’ 
SOCIO-ECONOMIC-POLITICAL EMPOWERMENT
LOW-INCOME HOUSING IN THAILAND
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An URBAn DESIgn StUDY On tHE EffECtS 
Of fORMALIzAtIOn On InfORMAL 
SEttLEMEntS’ RESILIEnCE In tEHRAn, 
IRAn
The conceptual components of urban resilience are 
as versatile as the city itself. In order to improve 
cities’ capacities to adapt to stresses and shocks, 
while maintaining the same functions, structures, 
and identity, as well as mitigating future shocks and 
stresses, we need to tackle new methods of resilience 
which do not compromise quality of life. It’s necessary 
to meet this challenge in the future since global 
changes are affecting urban areas as more and more 
people live in the cities and more poor people reside in 
the vulnerable areas.
Informal settlements are an important part of urbanity 
in this era, although they are mostly considered as 
a problem, they are becoming one of the prevailing 
forms of urbanity as more and more of these areas are 
shaping due to rapid urbanization, lack of accessible 
affordable housing, disasters, civil wars and climate 
change. 
This research is an urban design study on the effects 
of formalization on informal settlements in Tehran, 
Iran. It will trace the process of change imposed by 
upgrading urban regulations and how these have 
affected their adaptation capacities as presented in 
the literature review. Resilience and complex adaptive 
systems, as well as assemblage theories and their 
related concepts will be used as toolkits to conduct 
this research. Informal settlements are assemblages 
whose adaptative capacities in urban design terms are 
one of the focuses of this research. They are complex 
adaptive systems which are affected by formalization 
as possible elements of change which may cause 
deterritorialization and regime shift.
Informal settlements in Iran are no exception .Three 
case studies are chosen in Tehran conurbation for this 
study which has strategic and symbolic importance. 
Eslamshahr is the first which as ranked the 21st among 
40 most prominent informal settlements in the world 
according to Davis (2007) and is now an official city, 
the others are Nasimshahr, in which the formalization 
process has started, and the third is Golestan which is 
an informal settlement. 
It is expected that this research will contribute new 
perspectives on the effects of formalization processes 
as an element of change regarding the resilience of 
these areas from an urban design point of view.

Solmaz Hosseinioon
s.hosseinioon@student.unimelb.edu.au

Iran

keywords
INFORMAL SETTLEMENTS IN TEHRAN: IRAN
URBAN UPGRADING
FORMALIZATION
RESILIENCE
ADAPTATION
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RECOnCILIng DESIgn - 
A COMPARAtIvE StUDY Of CIvIC SPACE DESIgn 
In tHE COntEMPORARY SEttLER SOCIEtIES Of 
AUStRALIA AnD nEW zEALAnD
This study proposes to explore the reciprocity between 
contemporary shifts in the political mindset of society 
and design in the settler societies of Australia and New 
Zealand.   In order to enter this process this study will 
compare the design of Civic Space across the Tasman.   
Representative of both collective and individual 
experience, ‘civic space’ is broadly symbolic and yet 
grounded in the particular and the everyday.   Civic 
space offers the opportunity to explore shared histories, 
experiences and practices, between indigenous and 
settler subjectivities.  However, the very notion of ‘civic’ 
is problematic within the settler context, where space 
and politics are inherently ‘unsettled’.   

In particular, this study will draw upon projects 
designed – although not necessarily realised – during 
the twenty-first century, as a reflection of contemporary 
approaches to design.  Australia has an unenviable 
distinction as the only settler society to not have signed 
a treaty between colonisers and indigenous owners.    
New Zealand, having signed the Treaty of Waitangi 
in 1840, offers an alternative process of settler and 
indigenous reconciliation through which to read design 
practice in Australia.    

The politics of settler nations are inherently spatial, as 
legislative and symbolic processes of sovereignty and 
reconciliation are explicitly territorial.  This study aims 
to interrogate the agency of the landscape architect 
working within this political space.  This position is 
problematic due to the weakness of the postcolonial 
discourse from within the canon of Landscape 
Architecture.  However, other fields of study and 
practice, such as cultural studies, architecture, urban 
design and ecology offer a lens of postcolonial theory 
through which to interrogate design practice.   To 
explore the extent to which design is a political agent 
within the settler context, this study will focus primarily 
on four projects, exemplary in scale of ‘civic space’ in 
Australia and New Zealand. 

fiona Johnson
f.johnson@student.unimelb.edu.au

Australia

keywords
CIVIC
SOVEREIGNTY
DESIGN
RECONCILIATION
POSTCOLONIALISM
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ExPLORIng PLACE ExPERIEnCE 
In COntEMPORARY SItE-SPECIfIC 
DESIgn

The purpose of this study is to explore a contemporary 
understanding of place attachment, which would be 
applicable and approachable in landscape architecture 
and the design process. The focus will be on the design 
process and how a contemporary understanding of 
place and place attachment can be translated in this 
process through the application of creative methods. 
Place attachment, defined as emotional bond to place, 
has been studied in different disciplines, particularly 
environmental psychology, with a deterministic and 
reductive perspective toward place and its bond to 
people. The notion of person/place bond has also 
been studied in public space design sphere by many 
architects as well as urban and landscape designers, 
who have recommended design guidelines with an 
‘object or feature-based’ approach. 
In order to translate a contemporary understanding 
of place attachment in the urban landscape design 
process, this research will use a creative multi-method 
technique, which could translate place narrative in a 
manner that would be applicable for landscape and 
urban designers. The exploration will be conducted in 
four different contemporary conceptualist urban spaces 
in public realm; each having significant historical, 
cultural and environmental concepts embedded in the 
design process through different design strategies. 
Concept, design strategy and context are the three main 
criteria for selection of the case studies. Three main 
design strategies including minimal, additive and mixed 
intervention strategies are identified according to the 
addition or subtraction of features and the designer’s 
formal experimentation with topography and spatial 
properties. 

In the selected case studies, creative multi-media 
methods are organized to address two major topics, 
including the design process as the focus of the study, 
as well as spatial experience. The design process will 
be investigated through interviewing the designer and 
analysing visual and textual documentation. The spatial 
experience will be explored through creative methods 
such as narrative mapping, site-writing and interviews 
with the users. As an auto-ethnographic approach, I 
will test these methods through narrative mapping and 
site-writing, which will be analysed alongside other 
users’ mapping results and interviews. A comparative 
analysis of the results within all four different case 
studies will first reveal a contemporary understanding 
of place attachment through a creative exploration 
of users’ spatial experience.  Secondly, it will reveal 
how the designer’s spatial experience together with 
an understanding of place narratives in a cultural or 
environmental context, can be embedded in the design 
process. 

Aisan Kazerani
 a.kazerani@student.unimelb.edu.au

Iran

keywords
DESIGN
PLACE ExPERIENCE
CREATIVE MULTI-MEDIUM METHODS
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TOP-RIGHT: Narrative of an 
Attachment, Aisan Kazerani (2011)

LEFT: Ballast Point Park (2009) 
Sydney, Australia

Designer: McGregor Coxall
BOTTOM: Tracey Moffatt, Laudanum.

Site-writing: The architecture of art 
criticism, Jane Rendell (2011)



InfRAStRUCtURE, LAnDSCAPE ECOLOgY 
AnD URBAnISM; LInKIng tHEOREtICAL AnD 
PRACtICAL fRAMEWORKS In DESIgn AnD 
DELIvERY PROCESS
Urban infrastructure is the product of the integration 
of many disciplines including urban planning, civil 
engineering and landscape architecture. In investigating 
the influence of large scale infrastructural projects on 
the ecology of cities, landscape ecological concepts 
and methods can be used by landscape architects to 
present new design frameworks. The relationship 
between landscape ecological and landscape urbanist 
approaches and landscape architectural practice in 
design and delivery are studied in current research so 
that application of landscape ecological principles and 
models can be strengthened in practice.
The aim of the research is to link theories of landscape 
ecology and urbanism to landscape architectural 
practice in urban infrastructural projects. At the scale 
of an urban project, a case study is conducted to help 
in presenting a landscape ecological design framework 
by observation and mapping an actual design and 
delivery process. In order to determine the ecological 
value of urban built infrastructure, specifically 
movement corridors, and to find out how and to what 
degree landscape ecological principles and landscape 
architectural practice can be integrated, a survey is 
done in one of the most important built infrastructural 
projects of Melbourne, EastLink, as the case study 
through a post-construction post-occupancy evaluation.

EastLink, a large scale infrastructural transportation 
project in Melbourne, is regarded unique and extreme 
by the authorities and can be considered as a critical 
case in the theorization of the ecological design and 
delivery framework. 

EastLink is an integration of both built and natural 
features and it is also a fundamentally important 
connecting element to the eastern part of the city 
region and acts as crucial urban transportation 
corridor, a vital connection for 1.5 million people living 
in Melbourne’s eastern and south-eastern suburbs. 
Being located within the urban setting, the largest 
road project ever constructed in Victoria has been 
recently completed and opened to traffic in 2008. Many 
recent environmental considerations are said to have 
been applied in its design and construction process 
regarding the contextual, natural, and built features 
including wetlands and water quality treatment systems 
and tunnels to preserve parkland above and significant 
forest species. Tract Consultants has been awarded 
by the Australian Institute of Landscape Architects 
(AILA) for the landscape architectural and urban design 
section of the project.

The research presents a design approach for urban 
infrastructural projects based on landscape ecological 
principles and provides a framework for assisting 
designers of built urban infrastructure to enhance 
the urban infrastructural projects from an ecological 
perspective for interaction with other urban land uses 
especially green and open spaces. The results will be 
applicable both in planning, design and construction 
of new projects and evaluation of similar existing 
constructed projects.
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fOREIgn PROPERtY InvEStMEnt In A 
gLOBAL CItY, SEOUL: DYnAMICS Of OffICE 
AnD HOUSIng MARKEtS

This research recognises the impact of inward FDI 
in real estate as a ‘global property investment (GPI) 
effect’. The GPI effect is associated with deregulation 
of property markets, location decision of firms, and 
inter-connectedness between property prices and new 
construction. The GPI effect signifies the economic and 
spatial impacts that have been generated by foreign 
investors after deregulation. This has been manifest 
especially in the CBD due to conservative behaviour 
in location decision. The GPI effect has been explored 
through the example of the Seoul’s office market. 
Foreign capital targets well established business 
districts (the best example is the CBD) contributing 
to appreciation in property prices and expansion of 
property markets. These economic impacts result in 
high-concentration of high-end property investment 
in prime locations. As a result, concentration of global 
functions can be further reinforced by global property 
investment. This spatial outcome is presented in high-
rise, premium buildings. In the office market, the CBD is 
shifting to a more high-density area due to large office 
development projects encouraged by global investors.

Seoul has experienced this GPI effect after deregulation 
in 1998. Inward foreign property investment involves a 
high-concentration of inward investment and current 
office development in Seoul. Also, the experience of 
Seoul’s inward property FDI has provided momentum 
for outward property FDI in prestigious business 
districts in global cities. In other words, outward 
property investment is expected to sustain property 
prices in host cities and stimulate new property 
development that may be demanded by global investors. 
Global capital into property plays a driving role in 
forming global CBDs in a globalising era.   

Hyung Min Kim
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nEgOtIAtIng EDUCAtIOnS: 
MEtHODS fOR CHAngE In 
ARCHItECtURE EDUCAtIOn In 
AUStRALASIA.
This project sets out to understand the circumstances 
and processes involved in the changeability of tertiary 
architecture education programs and their accreditation 
procedures in Australasia.  To do so, the study closely 
examines the political, professional, and cultural 
relationships that exist (or are perceived to exist) 
between stakeholders and decision-making institutions 
in the field of architecture, so new propositions that 
might improve the efficacy and flexibility of architecture 
education, and its accrediting procedures in particular, 
can be developed.

Educational institutions invite representatives of the 
profession to assess programmes of architecture 
through an established Accreditation Procedure.  In 
doing so, architecture programs locate themselves 
in a setting where they must mediate the pedagogic 
expectations of both the profession and themselves.  I 
suspect these expectations are not usually aligned, and 
therefore generate debate in the field of architecture, 
both sides of which will be explored in this project.  
The project will approach a small group of educational 
institutions that are undergoing different types of 
Accreditation during the duration of the study (2012-
2014) including new programs, changing programs, and 
problematic cases. 

The project occurs at a time of significant interest and 
debate surrounding higher education, degree structure, 
and accrediting procedures.  The accreditation of 
professional programmes are not without controversy 
because the procedure tables the inherent differences 
between academic and professional institutions, and 
expects not only close collaboration in the scrutiny of 
a program of education, but a co-authored position on 
a programmes validity. This research will contribute 
new propositions for the design and performance of 
Accrediting Procedures in this part of the world, and to 
international practices of accreditation and recognition.

A code can not be destroyed, only ‘played off’. 
Roland Barthes. Death of the Author (1967)
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SACRED LAnDSCAPE AnD tHE ROLE Of 
RELIgIOn In tHE SUStAInABILItY Of 
PHEtBURI CItY

Mainly, the present study is designed to seek the 
relationships among three pillars: social, economy 
and environment, in making a sustainable society from 
cultural landscape’s viewpoint. While Phetburi, the Thai 
historical city, is selected as the study area: the thesis 
will unravel the interactions among society, economy 
and environment through religion as vastly found in 
sacred landscapes of this old settlement.

Throughout history, the presence of human society 
has left numerous imprints on natural landscapes. 
This is particularly true for ‘civilized’ societies which 
involve the raising of villages, towns, and cities. While 
a massive transformation of natural environment 
apparently occurred, John Dixon Hunt, a European-born 
landscape historian, has classified the environment 
into the three natures. First nature being wild nature, 
Second Nature being nature acquired for economic and 
practice uses, and Third Nature being nature created 
for social, cultural, and religious purposes are used as 
a tool to understand how sacred landscapes involve the 
integration and interaction among these three natures 
on the same location. According to Hunt’s model, the 
growth of human society involves the changing of 1st 
Nature into 2nd Nature and 3rd Natures. However, 
designs and constructions of the landscapes of 2nd and 
3rd Natures are regulated by laws of the environment 
(1st Nature) as depicted through the lens of religion. 
For some instances, house or farms, the religion 
determines how the landscape is tended and cultivated. 
For several others, sacred mountains or forests, temple 
(3rd Nature) are imprinted on natural landscape (1st 
Nature) to ensure their inviolability. 

According to the concept of three natures, origins of 
sacred landscapes, and Thai religious beliefs; four 
typologies of sacred landscape in Phetburi can be 
classified into natural sacred landscapes, constructed 
sacred landscapes, festival landscapes, and lastly 
ceremonial landscapes. While the influence of these 
permanent and processional sacred landscapes on 
Phetburi are obvious, these typologies reveal religious 
traditions and modernization of sacred landscapes in 
responding to modern contexts. Expectedly, the results 
of the present study will provide an understanding of 
how different types of sacred landscapes contribute to 
the sustainability of society.
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URBAn PUBLIC nEtWORK AS An EvACUAtIOn 
SYStEM DURIng tSUnAMI EMERgEnCIES. 
A CASE StUDY Of tWO CHILEAn CItIES

Tsunamis are an ever-present risk for many coastal 
communities around the world, catastrophically 
exemplified during the last decade by the 2004 Boxing 
Day tsunami in the Indian Ocean and the 2011 Tohoku 
earthquake and tsunami in Japan, which killed more 
than 200,000 and 20,000 people, respectively. In recent 
years, similar disasters have affected Java (2006), 
Samoa (2009), Chile (2010), and Sumatra (2010).

Scholars and emergency management agencies 
have developed thorough efforts to try to mitigate the 
tsunami risk on coastal communities, across three 
main areas of research: (1) construction of large scale 
engineered countermeasures (such as levees and 
seawalls); (2) urban planning and design strategies 
(e.g. relocation of endangered activities); and (3) 
emergency readiness systems (such as evacuation 
plans). The first strategy has been systematically 
addressed only in Japan (due to its high economic and 
technical requirements), with questionable efficacy 
(in light of the effects of the 2011 tsunami). In turn, 
urban planning and design, and emergency systems 
should constitute a strong integrated body of research; 
by providing the spatial structure and land uses of a 
coastal settlement, the former establishes the realm 
where the latter’s main activities (such as evacuation 
and sheltering) will unfold, therefore directly influencing 
its outcome. However, current efforts appear markedly 
disconnected, with urban planners developing long-
term approaches that may take decades to achieve their 
objectives (rarely taking into account how an actual 
tsunami evacuation would occur), and emergency 
managers setting up evacuation strategies that address 
the urban realm as a fixed context (without deepening 
into how the urban spaces themselves could be created 
or transformed for improving those strategies).

Therefore, challenges exist in exploring urban planning 
and design strategies for improving a city’s capacity 
for coping with tsunami risk in the short-term (e.g. 
evacuation), besides the more common approaches on 
the long-term (e.g. relocation of activities). This, with 
two special emphases: first, on public space (the “urban 
public network”) as the most important place during an 
urban disaster (i.e. where people gather and evacuate, 
but also dangerous behaviours such as panic and 
stampede occur); second, on a retrofitting paradigm, 
appropriate to intervene in already consolidated and
dense coastal areas. 

Scholars argue that a community’s evacuation is 
determined by both its “intrinsic” (i.e. socio-economic) 
and “extrinsic” (urban-environmental) vulnerability 
characteristics. This research will attempt to grasp 
these features on two selected examples from Chile 
(Iquique and Talcahuano), because they share three core 
characteristics important to this study: (1) significant 
levels of social heterogeneity, (2) an ancient condition 
of tsunami risk; and (in contradiction) (3) a general 
lack of preparedness for coping with these hazards. 
Moreover, focusing on evacuation as a central topic 
seems appropriate for this developing country, where 
tsunami mitigation long-term strategies are commonly 
undermined by more urgent needs.

Tsunami vulnerability characteristics will be addressed 
using a combination of qualitative and quantitative 
methods, fed by on-field collected and secondary 
sources of information. In turn, this recognition will lead 
to directions for geophysical retrofitting interventions in 
the existing urban public network of these communities, 
for improving the outcome of large tsunami evacuation 
processes.
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ADAPtABILItY, fLExIBILItY AnD tHE gRID: 
A StUDY Of InfRAStRUCtURE In nInEtEEntH 
CEntURY BRItISH COLOnIAL PLAnnED CItIES 

From the origins of the first settlements and cities, 
urban form – the way in which structures, buildings and 
the spaces between them are organised – has been an 
underlying feature.  Of all forms (including informal/
organic and formal/planned) that have emerged, 
declined, transformed and developed, the grid system, 
although not always favoured by urban designers and 
planners, has remained an essential urban design 
element in the planning of settlements. 

Characterised by fixed, gridded fields commonly 
organised as rectilinear blocks and straight streets, the 
grid planning system has many advantages. The most 
critical of these is its ability to adapt and flexibility to 
accommodate infrastructure networks and services, 
crucial to the survival of cities.  Grid planning facilitates 
health and sanitation. Whilst irregular forms make it 
difficult to divert drains, and sewerage and potable 
water systems under streets, the grid allows this easily.   
Provision of other underground and above ground 
services (e.g. gas, electricity, telecommunication, 
and transport infrastructure) is likewise aided by the 
formality and order of gridded streets and blocks and 
the wide straight streets they are characterised by. The 
grid plan’s interconnected street networks additionally 
disperse traffic and facilitate walking, the last of which 
accounts for its popularity within the New Urbanism 
movement.  

The aim of this research is to expose the grid’s value 
in regard to its adaptability and flexibility in the 
retrofitting of both underground and above ground hard 
infrastructure, essential to the health, sanitation and 
movement of people and goods (i.e. water, sewerage 
and drainage pipes, and transport infrastructure 
inclusive of railways, tramways and roads). Given how 
vital this advantage is in the longevity of cities and how 
this hard infrastructure, in particular, has remained 
essential to cities despite technological developments 
it is an ideal sample.  Urban areas are complex spaces 
and there are many elements (e.g. location, geography, 
government and administration) contributing to their 
resilience.

Delivery of infrastructure takes place in varying urban 
forms such as in non-grid, other formally planned 
systems (i.e. the radial and triangular systems) and 
informal organically developed settlements. However 
this study is specifically concerned with the contribution 
made by the grid and whether this rectangular 
geometric form is able to better facilitate the retrofitting 
and construction of infrastructure in a more effective, 
less disruptive and extensive manner.
  
Application and patterns of the infrastructure in 
question is examined in three major case study areas. 
Although examples of grid planning are also evident 
in the extensions to city centres and redeveloped 
urban spaces, this research focuses on central city 
areas of settlements of colonial origins, particularly 
pertinent given that these usually account for numerous 
grids often on sites with no prior influential urban 
development.  More specifically the colonial settlement 
origins which became the central city areas – of 
Melbourne, Australia; Hong Kong; and Dunedin, New 
Zealand, all colonised by the British Empire – are 
particularly active in utilising grid planning tools in 
delivering settlements. All three cities were established 
within almost a decade of one another throughout 
the 1830s and 1840s. These case study areas were 
also established during the Industrial Revolution and 
related inventions in infrastructure were reshaping 
the organically developed cities in the United Kingdom, 
the centre of the British Empire and homeland of 
the colonial surveyors. The massive reconstruction 
undertaken by the British and required in established 
non-grid urban areas to adapt may have influenced the 
use of the grid in constructing colonial outposts.
 
Findings from the gridded case study areas are 
compared with those from organically developed 
settlements (such as those in United Kingdom and 
Australian cities such as Sydney) as well as non-grid 
formal planning systems.  Results are expected to 
highlight the inherent value of the grid over other 
planning systems in relation to the construction and 
retrofitting of infrastructure.
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DESIgnIng  RIvERS  In  fLUx: IntEgRAtIng  
ECOLOgY  AnD  CULtURE  In  RIvER  
REHABILItAtIOn  PROJECtS

As  the  awareness  of  environmental  degradation  
is  increasing  in  this  age  of  changing  landscapes,  
ecological  rehabilitation  of  rivers  is  becoming  a  
priority  in  many  countries.  Many  approaches  have  
been  considered  over  the  past  20  years,  ranging  
from  the  idealist  objective  to  re-establish  the  
pre-disturbance  ecological  functions,  to  a  more  
realistic  approach  that  considers  human-assisted  
improvement  through  the  recovery  of  ecological  
processes.
 
However,  in  the  discourse  the  main  emphasis  
considers  ecological  rehabilitation  of  permanent  
rivers  or rivers  with  too  much  water,  whereas  
limited  efforts  have  been  made  on  restoring  
rivers  with  less  or  no  water,  known  as  dry  
riverbeds.  These  rivers  are  complex  landscape  
infrastructures  as  the  flow  fluctuates  between  
Droughts  and  Floods.  Moreover,  these  dynamic  
ecosystems  encompass  unpredictable  processes  
and  changing  landscapes.  Unfortunately,  these  
rivers  have  been  largely  ignored  by  ecological  
scientists  and  landscape  designers  and  there  is  
no  design  framework  that   considers  flux  as  a  
critical  construct  in  rehabilitation  of these  riverbeds.  
Nevertheless,  the  cultural  and  ecological  values  of  
these  dry  beds  are  yet  to  be  considered.

This  research  aims  to  identify  key  landscape  
knowledge  gaps  in  cultural  and  ecological  
rehabilitation  of  dry  riverbeds  within  the  ancient  
Cradle  of  Civilization,  site  of  the  original  Garden  
of  Eden,  the  arid  to semi-arid  region  known  as  the 
Middle  East.  This  includes  comprehensive  case  
study  research,  looking  into  existing  and  ongoing  
river rehabilitation  projects,  searching  for   ecological  
footprints  within  the  design  process  and  creative  
notions  of  designing  for  flux. This  aim  may  be  
achieved  by  investigating  the  collaboration  of  
planners,  designers,  ecologists  and  hydrologists,  
as  well  as   community  engagement  in  the  design  
process.  

The  geographical  area  being  studied  is  the  arid  
to  semi-arid  region  of  Middle  East,  which  once  
was  the  Eden  and  centre  of  culture  known  as  the  
Fertile  Crescent.  The  Wadi  Hanifah  river  project  
in  Saudi,  winning  the  2010  Aga  Khan  award  for  
Architecture,  has  been  recognized  for  integrating  
ecological  principles  with  social  and  cultural  
constructs,  resulting  in  restoring  a  neglected  river  
with  poor  water  quality  stream  into  a  healthy  
running  river.  The  project  was  undertaken  by  a  
joint  collaboration  between  Moriyama  &  Teshima  
(planners  and  landscape  architects  from  Canada)  
and  Buro  Happold  (UK)  with  the  main  purpose  of  
turning  the  stream  into  a  thriving  natural  reserve  
that  not  only  would  restore  wildlife,  but  serve  to  
provide  benefits  for  the  community.  Exploring  the  
criteria  of  the  project’s  success  may  build  the 
constructs  for  analysing  the  other  cases  which  are 
more  proposals.

The  second  case  study  is  the Wadi  Project  Parks  
in  Muscat,  Oman.  The  Australian  firm,  Project 
Architecture,  has  suggested  using  the  riverbed  as  a  
long  linear  recreational  park  as  the  river  runs  dry  
most  of  the  year.  They declare  that  Wadi  Al  Kabir  
project  aims  to  make  the  CBD  more  cohesive  as  a  
district  and  to  provide  a  variety  of  programmable  
and  non-programmable  open  space,  led  to  the  
Concept  Design.  In  Lebanon,  the  Green  Party  has  
a  rehabilitation  proposal  for  revitalizing  the  Beirut  
River,  turning  it  into  a  green  corridor.  The  final  
outcomes  may  reveal  how  designers  may  negotiate  
ecology  and  culture  and  challenge  the dynamic  
processes  of  rivers  in  flux.  The  results  may  be  
assessed  for  application  in  the  Khoshk  River  
restoration  project  in  Shiraz,  Iran,  as  well  as  many  
other  dry  riverbeds  in  the  world.
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DYnAMICS Of UPgRADIng PROCESSES: 
tHE CASE StUDY Of PARtICIPAtORY SLUM 
UPgRADIng In BAngKOK

A participation slum upgrading program has become 
increasingly prevalent in developing countries to tackle 
the problem of urban poor housing. With assistance 
from state and stakeholders1 from various institutions 
as the project’s partners, a participatory approach in 
such a slum upgrading tends to minimize resources 
used for upgrading by encouraging and empowering 
people to plan, design, and construct their living 
environment by themselves. Thus, residents are 
strategically assisted to achieve their immediate social 
and physical needs. Moreover, the program aims to 
adopt resident’s capacity to pursue further development 
after the project’s implementation. However, desirable 
upgrading outcome2 in such a program are not always 
promising. This seems to be because the project allows 
residents as a key actor and various stakeholders 
across institutions to involve in the implementation 
of the project: therefore, problems related to 
management, communication and human per se may 
occur. 

The study examines upgrading processes in the Baan 
Mankong, participatory slum upgrading in Thailand 
from the beginning to the post-project-implementation 
stage. The aim is to achieve a nuanced understanding 
of upgrading processes in relation to incremental 
development of upgrading outcomes. Macro3 and micro4 
level factors influencing the upgrading processes are 
examined to identify their impacts upon the upgrading 
processes, which ultimately contribute to the upgrading 
outcomes. 

Moreover, use and appropriation of space are 
investigated in order to explore emerging qualities 
of lives and resident’s practices in their upgraded 
environment. Concerns of inherent qualities of 
existing way of lives and cultural sensitivity are taken 
into account. This is to find a better balancing way to 
improve the quality of resident’s lives while preserving 
some cultural values embedded within existing living 
conditions.

1. Stakeholders in participatory slum upgrading 
may include NGOs, Landowners, local government, 
educational institutes, financial institute, and 
communities.
 2. Upgrading outcomes under the participatory 
slum upgrading include social, physical, and political 
aspects of community improvement. Social upgrading 
outcomes encompass hum and social capital as well 
as social cohesion among community residents. 
Physical Upgrading outcomes include houses, 
infrastructure improvement, and public facilities. 
Political empowerment is another expected upgrading 
outcome, where by low-income residents could feel 
more confident than before to speak up for their rights 
and take a stake in wider urban society.
3. Marco-level factors include (i) pro-poor policies (ii) 
decentralization enabled planning schemes via projects’ 
mechanisms and (iii) the emergence of civil societies.
4. Micro-level factors include (i) individual, household, 
community characteristic, (ii) micro politic, and (iii) 
human and social capital leading to collective actions. 
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URBAn DEnSItY RHYtHMS

Density is a key concept in urban design, being both 
at the centre of urban theory and of widespread 
application in planning practice. Its importance in 
theory relates to it being often directly related to 
performance dimensions such as contact with nature, 
amenity, spatial control, creativity, passive surveillance 
and sustainability. In planning, different definitions of 
measured density have been widely used and assumed 
to be objective indicators of environmental quality, 
transportation, economic and social benefits. However, 
as increases in density are associated on the one side 
with losses in private amenity and on the other side 
with social and environmental gains, the debate started 
over a century ago between advocates of low and high 
densities is still ongoing, and is reflected in contrasting 
planning regulations. The relationship between material 
density and social interaction has been a key theme in 
urban sociology since the 19th century yet also remains 
subject to debate and lack of empirical grounding.

Density is a highly problematic concept because of 
its ambiguity, complexity of interrelationships with 
other urban factors and divergent effects on different 
dimensions of urban amenity. The ambiguity of the term 
urban density is a result of the coexistence of a broad 
range of definitions, focusing on different aspects such 
as buildings vs people, residences vs jobs, proximity 
vs interaction, measures vs perceptions. While there 
have been attempts to disentangle them, the task is 
complicated by the fact that the relationships between 
these various types of density vary over time, and are 
also influenced by other aspects of the broader urban 
assemblage including street network, functional mix, 
grain size and building typology. 
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The review of the literature reveals that one of the 
least explored aspects of this field is the time factor, 
which however is recognised as of basic importance 
in understanding urban life. An early indication of this 
is provided by Jane Jacobs who argued that the mix 
of residential, work and leisure uses is together with 
density a key ingredient of urban vitality as it assures 
street activity at different times throughout the day and 
week. In his last book, Henri Lefebvre famously called 
for a rhythmanalysis of the urban everyday life, and 
argued that space and time need to be thought together. 
This however hasn’t been followed by empirical 
exploration of social rhythms.

The aim of this research is therefore to explore the 
relationship between urban form and the intensity of 
street life in dense urban environments, and answering 
the question: what is the role of material density and 
urban morphology in mediating intensity rhythms?  
As this is a relatively unexplored field, the research 
will also have to investigate methods of mapping the 
‘pulse’ of the city, and the ‘repertoire’ of rhythms 
that characterise dense urban environments.  As an 
empirical basis for this research, a framework of case 
studies has been selected representing a broad range 
of urban morphologies from Melbourne, London and 
New York. 
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tHE ROLE Of PARtICIPAtORY HOUSIng In 
ECOtOURISM: REgIOnAL PERSPECtIvES On 
BAYAnIHAn In gAWAD KALIngA vILLAgES, 
CAM SUR PHILIPPInES
This research builds upon theories on social capital in 
order to determine the role of participatory housing in 
upholding the principles of ecotourism in their region.  
Studies on community-based ecotourism demonstrate 
how tourists are attracted to an experiential learning of 
local culture in a way that contributes to the sustenance 
of the host community, in particular, ecotourism 
ventures which highlight homestays, service learning 
and volunteer tourism programs.  However, the 
importance of participation in housing development 
and its influence in ecotourism remain undeveloped 
in literature.  This study argues that ecotourism is 
improved if a participatory approach to the housing 
process is integrated in plans and policies for tourism 
development.

This research investigates the implementation of public 
housing programs within ecotourist destinations where 
a unique participatory approach called bayanihan is 
seen as a driving factor in the goals of sustainability.  A 
case study on Gawad Kalinga Villages in the province of 
Cam Sur Philippines was undertaken in a context where 
self-help housing provision for the poor and homeless 
residents is seen as a tourist attraction. Findings reveal 
how a participatory approach to housing paved the way 
for the community’s involvement in ecotourism. 

The analysis reveals seven components which drive 
participation for public housing and ecotourism, namely, 
volunteerism, social capital, community identity, 
sweat equity, leadership and organization, training and 
education and project delivery.  With a consideration 
of these components, a correlation analysis was 
used to establish a theoretical model for evaluating 
participation in housing and ecotourism.  The model 
comprises four levels of community participation 
namely, indifference, assimilation, adoption and 
integration.
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A MULtI-SCALE LIfE CYCLE EnERgY 
AnALYSIS fRAMEWORK fOR 
RESIDEntIAL BUILDIngS

Buildings are directly responsible for 40% of the final 
energy consumption in most developed economies 
and for much more if indirect requirements are 
considered. This results in huge impacts which affect 
the environmental balance of our planet.
However, most current building energy assessments 
focus solely on operational energy overlooking other 
energy consumptions such as embodied and transport 
energy. Embodied energy comprises the energy 
requirements for building materials production, 
construction and replacement. Transport energy 
represents the amount of energy required for the 
mobility of building users.

Recent studies have shown that embodied and transport 
energy demands often represent more than half of the 
total life cycle energy demand of residential buildings. 
Current assessment tools and policies therefore 
overlook more than 50% of the life cycle energy 
consumption. Decisions based on partial assessments 
might result in an increased energy demand during 
other life cycle stages or at different scales of the built 
environment.
This research presents a comprehensive life cycle 
energy analysis framework for residential buildings. 
This framework takes into account energy requirements 
at the building scale, i.e. the embodied and operational 
energy demands, and at the urban scale, i.e. the 
embodied energy of nearby infrastructures and the 
transport energy of its users. This framework is 
implemented through the development, verification and 
validation of an advanced software tool which allows 
the rapid analysis of the life cycle energy demand of 
residential buildings and districts. Two case studies, 
located in Brussels, Belgium and Melbourne, Australia, 
are used to investigate the potential of the developed 
framework.

André Stephan
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Brussels School of Engineering
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Results show that each of the embodied, operational 
and transport energy requirements represent a 
significant share of the total energy requirements 
and associated greenhouse gas emissions. The use 
of this powerful tool will allow building designers, 
town planners and policy makers to reduce the energy 
demand and greenhouse gas emissions of residential 
buildings by selecting measures which result in overall 
savings. The framework can also be used to inform 
more comprehensive building energy regulations, 
including the different stages of a building’s life cycle 
and the different scales of the built environment. The 
use of the tool and the implementation of holistic 
building energy regulations will ultimately contribute 
to reducing the environmental impacts of the built 
environment.
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Screenshot of the graph plotting module of the developed software showing the total life cycle energy demand of an 
Australian suburban 7-Star house near Melbourne, over 100 years, with different levels of uncertainty/variability.

Life cycle energy demand 
breakdown for a Belgian 
Passive House near 
Brussels and an Australian 
7-Star house near 
Melbourne.
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tOWARDS A CIvIL COMMOnS Of OPEn 
ACCESS InfORMAtIOn tECHnOLOgY 
fOR tRAnSPORtAtIOn AnALYSIS AnD 
PLAnnIng
Transportation systems for modern urbanised societies 
are complex, made up of multiple networks and 
interacting parts, and are crucial for their society’s 
broader functioning. They are also a key field for 
those concerned with Sustainable Development 
– due to significant and rising greenhouse gas 
emissions, ther high use of dwindling global petroleum 
reserves, and social justice implications of vehicle 
ownership distribution. Yet this problematic nature 
must be balanced against the role transport plays in 
underpinning the high level of economic and social 
opportunities necessary in a modern society, and 
this remains so even in the age of globally-connected 
information systems.

Any attempt to deal with this dilemma raises 
fundamental questions of governance, socio-technical 
systems, and democracy. Research at the Australasian 
Center for the Governance and Management of Urban 
Transportation (GAMUT) has characterised the key 
problem as one of ‘path-dependence’: the mindsets, 
technical tools, and institutional arrangement in 
transport continue to reproduce an approach of 
‘predict and provide’ for further road expansion, 
whereas a genuine engagement with the concerns 
of sustainable development requires a very different 
approach. In short, we need to open the possibility of 
a ‘3rd order change’ in society’s approach to transport 
planning that can re-orient not just detailed technical 
measures, but core values, policy goals, and ontological 
understandings of the system and its role in human 
settlements.

This PhD project is pursuing a research programme 
within this broader frame, focusing on the possibility 
of re-framing the Information Systems aspect of 
transport planning given this goal for reform. A 
theoretical framework has been developed that 
relates the proposal of Deliberative Democracy as 
a change mechanism via enhancing a “green public 
sphere”, to the possibility that rapidly-developing Open 
Source GIS software and the Open Data movement 
can facilitate this end. This is informed by landmark 
steps towards this in practice, such as the LUTRAQ 
project in California and the Boston Data Commons 
and Scenarios projects, both of which signpost possible 
ways forward for much higher community engagement 
in the transport planning process. Methodologically 
the intent is to apply an Action Research approach as 
developed within the Information Systems discipline, but 
modified to suit the more open and networked forms 
of participation with civil society and Non-Government 
Organisations (NGOs) necessary in the Urban Planning 
context.

Specific tools investigated will include geospatial Travel 
Accessibility indicators such as the Travel Time Maps 
facilitated by the OpenTripPlanner and GraphServer 
projects, and the potential of agent-based approaches 
to transport mode-choice selection such as provided by 
the MATSim project (Multi-Agent Transport Simulation 
Toolkit).
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Australia
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TOP: A travel time GIS map, created 
using the Mapumental software tool. 

A free sample downloaded from 
www.mapumental.com

BOTTOM: Europe Tram Railway 
shared at http://theoverheadwire.
blogspot.com.au/2009/04/grass-

track-on-t-willie.html
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