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ABSTRACT

Among the most significant environmental chaflemgesime are global climate change, exosssiviid]
dependency and the growing demand for endikgy-t@lbe major challenges oftree@tliry and one of the greatest
problems facing humanity. In this context, sidraantkthe fundamental principles of how musititpes has barely
featured in the greenhouse debate. Much of thendedlated areas has so far circled aroundbimigaactive
technology for ‘eco-buildings’. This is suginsegglmost half the energy consumed is usesdandcurban built-up
areas, and given that avoiding mistakes in sidraatdearly stages could genuinely lead tastadmalde cities and
less greenhouse gas emission. This paper peffepisictical strategies focused on increaaingtslist beyond and
within the scope of individual buildings.
The paper deals with cross-cutting issueseataneldnd urban design and addresses the gfubstiowe can best
cohesively integrate all aspects of energy dyatepert systems, waste and water managersigatapdsactive
strategies, climatisation and so on, into carteorpan design and improved environmentarperfofour cities. It
provides a context for a general debate alemértbmation of the city centre, and discussdsah@mus affected (and
can be expected to be even more affected inyftigrearadigms of ecology.
The significance of the research is foundansing meed for an integration of sustainialilitepin the urban design
process of cities in South East Asia and thiengexdeia a sustainable city developmeire bfvwphrticular relevance
to the rapid urban growth of developing citi@gahiat the past, frequently been poorly mResgarth in sustainable
urban design recommends increased harnessemeofit'emanifested in the existing fabriostarfoe, through the
adaptive re-use of former industrial (brovitefedaiidsthe upgrade and extension of exidtimgdiuictures. It is less
environmentally damaging to stimulate growttieveiiiéblished city centre rather than spreawtieg, formerly un-
built areas. Two recent examples for the appfisattbh urban design principles are the prttposals for the
Australian city of Newcastle: the ‘City CamRx'talitly’ projects.
KEYWORDS
Urban design principles; climate responsivenutlybais sprawl and public transport; compienditglcommunities
and solar orientation; natural ventilation.

Introduction However, we are not yet yielding sufficiensaairigs
to suggest that adequate action has been taken.
Global Warming is no longer an inconvenidénstanth,  The quickest way to reduce greenhouse gas emiissions
inescapable reality. by being more efficient with the way we consume our
U.N. Secretary-General Ban Ki-Moos,Mar6t 2007 energy, by reducing consumption, and by tgansferrin
renewable energy sources. Energy savings akb@ mean
Among the most significant environmeetejeshal  development and use of more efficient applidrnies an
of our time are global climate change, excssisiftefo  retro-fitting of the existing building stocle thenaost
dependency and the growing demand for enetgy (despi natural daylight, rainwater, cooling bredzeslaan
limited fossil fuel reserves) — all likely tojde maexposure — reducing or eliminating the nedfical art
challenges of thest2dentury and one of the greatest lighting, cooling and heating.
problems facing humanity (Flannery, 2005; Gpre, 200 Of all the design fields, urban design has prabably
The increasingly widespread effects of climge chamgreatest direct impact on the nature of citiity kfed
and continuous uncertainty of conventional energgwever, urban
supplies are causing an ever-increasing demand for
sustainable urban development around the world.



design and the fundamental principles of hge tusha Louis Kahn or Alvar Aalto, we find that thegddesign

cities has so far barely featured in the greeietatse

buildings based on timeless fundamentals, sueh as t

The urban dimension and the macro-scale oéreities whuman experience of space. Both architects designed
mostly missing in the debate of the 1980s and eambturally ventilated office buildings and itedrpora
1990s, as sustainability was predominantly dliasusse climate-responsive design principles a longfdime be

being about ‘alternative lifestyles’.

the notion of ‘sustainable architecture’ wasddtrod

Much of the more recent debate has circleddeasund i This leads to the assumption that sustainability in

about active technology for

‘eco-buildings’
sophisticated facade technology - rather thambevout

aratchitecture is about an attitude of makingnplace a

space, and less about the technological sotution fo

issues. This is surprising since almost halérthe en ‘ventilation’. It is important to recognisehhattare is
consumed is used by cities and urban builts;upna@reas predominantly about meaning, about human experience

given that avoiding mistakes in the urban glesigat la

and substance — and not about ‘making impgestor

early, conceptual stages could genuinely lead to mabout technological sophistication.
sustainable solutions. A large amount of enerdy the same time, we must acknowledge that a ‘green
consumed in the developed world is used to operaiglding’ is not always automatically a goodf work o

buildings (for instance, in Australia: 44 petvery

architecture (Lehmann, 2003). Architectureaand urb

the relationship between energy-efficiency and urldesign have the potential to re-establish immshgtat

design decisions has become a complex issue.

Sustainable architecture is only really effesnigetin
an urban planning context which itself is based on

with the nature, the climate, the experiencaiof the

rain and the wind. As Andrew Scott notes, such
environmentally responsible design is at itedme#it w
achieves an outcome in which the environmentally

sustainable principles. sensible elements are closely linked to the design
D. Gauzin-Mueller, 2002 process, go beyond being additive and become
meaningful parts of an architectural whole2(Bedit,
So, what are the practical strategies that focus bmtegration of sustainability within the desigss pro
increasing sustainability beyond and withirpghefsco means that the environmental concept and the
individual buildings? This in-progress resalrelitde  architecture fully support each other. This thgtire
cross-cutting issues in architecture and urparmgési  identify environmental strategies which corespond
addresses the question, how we can best cohesivelsong design concepts, support the uniqueddasign i
integrate all aspects of energy systems, thffic aand reinforce the building’s relationship laitisbape
transport systems, waste and water managenieat, pasand/or the city.
and active strategies, climatisation, etc,tergpooary After more than three decades of environmetgal deba
urban design — and by doing so improve thstarting in 1973 with the oil crisis), thene @nno
environmental performance of our cities. increasing demand to explore and assess entenging ur
But how can the existing fossil-based enetgycinfras  design principles and practical strategies femergye
of cities be gradually transformed to confront tledficient cities, beyond the scale of the indildina,
environmental challenges of our time? How cagrnwe deand to critically examine those strategiesaioalsigst
urban open spaces and grouping of buildingsain suchities.
way that only a minimum of energy is needdd to ligkour very convincing (and already widely-pablished
ventilate, shade/cool, heat and service them® And discussed) examples of green projects on tbktkeale
doing so, can we find a poetic architecturaderesporindividual building — where ESD-principles pade sha
where the building envelope is still infornneldgisil the design — are, for instance:
strong architectural ideas, rather than by being The Tjibaou Cultural Centre in Noumea (New
technologically driven? Will ‘Green Urbanisnt§ with Caledonia) by Renzo Piano Building Workshop
balanced re-integration of landscape, als@ibaatfit f (1998, www.rpbw.com).
and humid (tropical) environments, such as ak,Bangk The Training Centre and Town Hall Mont-Cenis
Hanoi, or Singapore? in Herne-Sodingen (Germany) by Francoise-
Let's have a closer look at opportunities ferategen Helene Jourda (1999, www.jourda-
the city centre and the appropriateness okstfategi architectes.com).
the various climate conditions, and see hownurbanis . The Research Centre in Wangeningen
affected (and can be expected to be even meckimffec (Netherlands) by Guenther Behnisch Architects
future) by the paradigms of ecology. (1998, www.behnisch.com).
The Deutsche Messe office building in Hanover
(Germany), by Thomas Herzog Architects
Sustainability integrated within the design process (2000, www.herzog-und-partner.de).
There are green principles that can greagigett However, it will now be essential to work tqwallgls e
the main design concept. If we study the aeclifectu convincing projects on the urban-scale, onltio¢ leve



urban design and larger groupings of buildings. The
One major aim is to facilitate the revitaligation o

author believes that it is essential and ticoshetop

with equally convincing proposals of sustaiyable gedestrian-friendly city centres, and implegreena

projects, even if this may prove to be malte difficu

urbanism’. Most urban designers would generlly agr

on the following principles:

Need for more comparative research on cities

Thus, the significance of the research is fimend in
need for an integration of ecology and sustainable
principles in the urban design process, paiticidat!
developing South East Asia, and the generalr need fo
more sustainable city development. The fiddiegsf wil
relevance to the rapid urban growth of devéleping c
undergoing aggressive transformation (wherensew tow
get literally built overnight), and that haviresutntly
been poorly managed.

According to the UN, the annual population iscrease
around 90 million people (UN, 2005). In futiadnor
more people worldwide will live in cities. 8thcor20
the first time ever, more people live in urbianrtinan

reach five billion people. The massive inflak mfau
into urban areas in many of the Asian, Indignicand
cities adds another difficulty. Most of thiseinorea
population occurs in the big cities of develtipmg n
where most of the world’s poverty is alreadge
concentrated.

Our traditional European cities are the prasloet of =i
growth and complex ownership patterns, buethey hav - ¥

been laid-out on solar principles. Duringy #mel 79
century, the form of those cities was driven by tf
Industrial Revolution, to achieve rapid traospamtht
production, but not sustainability. It is geesialyto
build a new sustainable city rather than neéxifitiag
one. Today, it is very unlikely that a large{zaalee-
planning of those traditional European citegemwill
occur on solar principles. However, those detelopme
patterns have not been the product of irratimyieldh
‘total urban design’ ideas. To the contraryngotgrn

Cities and urbanised areas need to be our
focus, as it will be where most energy is
consumed and most waste produced.
Sustainability is most effective in urban areas
when the development of those areas
themselves is based on principles of sustainable
urban development.

Questions of urbanisation patterns, density,
public transport, sprawl, water management,
solar orientation, day lighting, construction
systems, supply chains, etc., are absolutely
crucial in the process of urban design decisions.
A mixed-use, compact city model represents the
optimum use of space and of a city’s future land
use.

] K These fundamental criteria for the design of urban
areas. Soon the number of city dwellers onethéliglob environments  and

landscapes recommend an

intensification of research in the urban diifmasion
scale) of sustainability.

Figure 1The urban poor, in Shanghai (China).

Research in sustainable urban design recommends
increased harnessing of the energies manifésted in

developers and citizens have followed a logseal cou€Xisting fabric — for instance, through thee adaysiy

that is the result of centuries of piece-byupieael o

of former industrially used sites (brownfieklishtess

urban city centres. On the other hand, théNésian * UPgrade and extension of existing buildingesfructur

Towns' — currently being developed and undéther than their demolition.

construction — could offer unique opportungiiesh fo
‘total urban design’ concepts, to get things digéign

It is often forgotten that the placement ofdalaih
how compactly they are grouped, has a fundawental a

and build to the optimised density and ideitiday-li direct impact on energy consymption, deterfiimes tra
conditions, based on master plans, with théoimtefyra  Patterns and, thus, the production of greensesstnga
efficient public transport (including lightamait tr MOSt cities in Australia and the US, there ge a lar
systems), where each city block gains maximum sélParity between where people live and wheoekthey
exposure for renewable energy generation, and '@$ulting in longer commuting distances than in
combined with good shading devices for westesn faca Comparison for citizens in European or Asian cities

Indeed, if we were more careful, it could hiebedac
for those Chinese new towns!

The author suggests that an answer to thisipriitdem
revitalisation of the existing city centre, wiighera

Hereby, China is (again) a place of extremesfing ca population dgnsity_ a_nd a more compact commidnity wou
some of the most destructive and some of the m@&er everything within walking and cycling.ditahc

hopeful initiatives going on there today.

high density centres close to public transporareode



also the aim of what is called Transport-Orientéustitute of British Architects (RIBA) to detdiswith
Development (TOD). These communities canrgéfer a lalilemma]. There is clearly a need for more r@search
degree of self-sufficiency and, at the sameddmajlg  education in sustainability. Embracing sustalirzbili
links to other areas of the city. The authootddasm proved for many planners not to be a burden, but a
that densification and Transit-Oriented Design aempetitive advantage. In future, architectdband ur
appropriate for all contexts; however, with thoskesigners are likely to be out of work if tie¢kown
strategies, some great improvements were recertiigw to deliver environmentally well-perforrtiomgs.solu
achieved in several cities, for instance inaRotterd Architects must build their own expertise malsiligtai
Copenhagen, Barcelona, Lyon, and Freiburgd&)all, 20and not simply rely on the expertise of others. The
The question now is: what is ‘best practice titigm profession has to become an expert in green, energy
worldwide, and which part of it can be eafglyrechts efficient planning; not only to use more eiwegy-eff
the various other project contexts, e.g., tp Alsea U& appliances, but to eliminate the future nedificiat ar
Australia? heating, cooling and lighting. Architects aacs plaihn
have to choose local materials that can be ¢(etpeled
than transporting materials from far away, drfasing
Ramifications of planning decisions made today landfilf) and find better ways to re-use and integrate
existing buildings (rather than building eventihehg
There is a tendency for engineers to favooew).
technology-based solutions for individual lia#dihgs  Pressure on transport, energy and water systalins are
author has experienced in many occasions, whékely to further increase. Planning decisionedagde
collaborating with mechanical engineers and othirrAustralian, Indian, or Chinese cities withimawnse
consultants on office building or housing dextsJopmeramifications in the future. We observe apapsibex
over the last fifteen years). of neighbouring developing countries and ay entirel
With buildings consuming vast amounts of energyuimprecedented urban transformation procesar{ta ins
developed countries (predominantly for codling, hea in the cities in South East Asia, India, alé&tagifive
and lighting — almost half of all energy), atig dire Rim, or in the United Arab Emirates). At themeame t
contributing around 10% of all CO2 emission)e need for urban regeneration of our city fEtres
architecture and urban design are often seemeas pribecome an increasingly pressing task.
disciplines in addressing the sitad@ignthe task is
much too large for architects and urban dekigeeits a
is a more fundamental issue to be addresseddsy a seUrban ecosystems: density is a key issue
of disciplines, including environmental engindzaing
planning, economics, landscape architectumgysociol Density influences directly the urban elfBwato
and others. All disciplines working closely wmethe  what density should we build? Is the unorggnisie ci
achieve the goal of the ‘City of the Futurebilivhich a slowly grown, random street pattern bettegridan a
entirely on energy drawn from the infinitegdunhihit ~ planned city structure? City blocks too cloBer toget
safe natural sources of renewable efergies. shade each other — something only desirable in
(sub)tropical cities like Singapore, or Bangkatkahh
While fossil and nuclear industries are fightairgam ~ design principles that apply to cities in hatfriopioal
their grip: Renewables are the foundation i thie ‘C conditions (not only in South East Asia, lupattodf
Tomorrow’. Australia, India, Africa, and Latin Americajiralg en
Peter Droege, 2607  different from the urban design principles mateempe
climates. As Bay and Ong have pointed outtthefeffe
Renewable energy is the fastest growing ofggll enedrban canyons, natural ventilation and heateabtrapm
industries. The renewable energy industries alredtg city are totally different for the trogide: siiight
employ around two million people worldwidengsupplyis welcome in the temperate city and buildiegs are
the globe with the renewable energy technoiobies wiback to allow sunlight to penetrate to thealhatidele
are now available. (Source: The Australian Gomservais preferred in the tropics; (...) more wind datibment
Foundation, 2005). For instance, over theylaatden are welcome in the tropical city.” (Bay and0®yg)r20
175,000 new jobs were created in the renewgple endropical conditions we want to create shaderand ove
industry in Germany. Producing renewable, cpan eneshading between buildings, as long as we ensure the
does not mean a downturn in employment or-industrgfficient natural ventilation of the spaces bigveen
quite the opposite: it's about a different waggof d buildings.
business, about a new industry with innovatists.prod Conventional patterns of urban developmentethat hav
At the same time, a profession-wide lack af, trainifrequently led to lower densities and greatendhire
education and research activity in sustaimabiiigrn  costs are unlikely to remain economically Easiige,
identified [refer to the recent strategic prbyrémas greater dispersion of activity centres leatdsteased
Royal Australian Institute of Architects (RARGyaind automobile dependehckow density suburbs are



incapable of sustaining a public transporténdrastr  Report (IPCC is the UN’s Intergovernmental Panel on

Densification is the key — and no inner-sitpgitamiall Climate Change)which forecasts a grim future.

as to implant good architecture. However, as Gisskeocording to the findings in the report, designfari

notes, ‘there is no one formula for a mix efarwtur major infrastructure (such as bridges, portsesampu

technology that makes cities vibrant and (@ésdda; shopping centres, etc.) will need to be urgestiyd ad

2003). for extreme climatic events, like floods, stpes) sur
global temperature increases, sea-level rise, water

The aim of a significant amount of new develgpments shortages and droughts. This again illustratesittee

get the right mix of usage, scale and increaggdalen implement a climate-responsive ‘Green Urbaniem’ and

create a city centre with a compact and spatjalhx c  transform the existing fossil-based energydnfrasif

model. This model relies heavily on publicttranspour cities. Many of the planning concepts suggeisted

Hereby, the city centre needs a rich mix asafiftyp paper are not new; some have traditionally eesskno

inner-city uses: office buildings, hotels, depstdres, methods of how to plan and build vital citieserHowe
university buildings, residential buildings cstevpas, these concepts simply haven’t been much implamented
squares, good landscaping, and so on. the mainstream urban design ofttlcer@Qry.

Grouping residential units or townhouses tagether i

compact volumes of around four to five storélgs tosi  According to the latest IPCC Report, the ftli@meing
the 19 century ‘compact city block’ model found in Paristivities will deliver the largest potenttd tirsate
Barcelona, Athens, Amsterdam, or Berlin — nguld brgchange and be most effective:

considerable environmental benefits, such as: - Saving energy at the point of consumption
smaller building envelopes, therefore less land (energy conservation);
use; - Increasing energy efficiency; and
less materials, therefore lower construction -  Developing carbon-free renewable technologies,
costs; and using renewable energy to power, heat and cool
sharing fire walls, therefore reduced energy cities.
consumption.

Sensible, climate-responsive urbanism witl resyst i
energy savings. For instance, shading the sbuilding’
western facades with external window awnings or
adjustable shading devices, well-placed tragslas pe

for shading, will effectively help keep heatgain d
Fossil-based energy generation is the workt’'€agye
emitter, with around 26% of all CO2 and other heat-
trapping gas emissions worldwide (data 200%), mainl
caused by coal-fired power stations. This ikamore t
through any other source, such as through industry
(approx. 20%), or forestry (approx. 17.5%),tthfficigh

and transport (approx. 13%), or agriculture. (approx
13.5%). It makes energy production the majaf cause
Figure 2.The block model of the European city: Fivglobal warming. Unfortunately, in countriesGhictaas
storey blocks as we can find them in Paris, Berllidia and Australia, coal still accounts forjdtiy ma
Barcelona, and in other cities. They possegstadread (over 70%) of all energy sources.
urban characteristics of a compact city model.

Great cities have identifiable characteristigs affégh
quality network of a public space where itlslemjoya
walk around. Therefore, a strong focus on hc
pedestrians move around and the quality ofithe pu|
domain is essential. Public space is the furldsasienta
order of the city, and the author suggestsrtbat\ae
‘6-green-star public domain’ rating system.

Approaches towards the energy-efficient ‘city @f th Figure 3The impact of industry and fossil-based energy
future’ production on the population and landscapeof lanage
coal-fired power station in China; the coustryois s
With a continuous increase in climate change, tBertake the US as the world’s biggest emitter of
world’s climate scientists recently unveiledCthe IP greenhouse gases already by December 2007. China is



the world’s largest consumer of coal, and i® likely
continue using massive amounts of coal for nsany yea

Therefore, today, all aspects of the environmdnt ha
be considered. In an urban context, the gephigeof

and light, the compositional questions of umbandfor
grouping, and the choice of materials all have to b
considered as an integral part of an ecolodjical, we
balanced proposal. However, the greatest clrallenge
terms of sustainable building lies in the aneaggf e
consumption through operation.

In the past, construction costs have been repeated|
identified as the major barrier to green ddsginceBu
building components (for instance, the newogeokrati
PV-cells, which will soon be used for cityethtegrat
decentralised energy generatim)e become much
more efficient and are now getting more affasdable,
they are produced in high quantities, sustaivithinkt

able to pay for itself over a period of eiglytetarse

Figure 4.A new generation of affordable PV cells will
soon enter the market.

Renewable energy technologies are now mature and
reliable, with components built to last for dmwddes
require minimal maintenance.

It is operating costs of buildings, not so nstreictom

developing urban areas where efficient
infrastructure systems and public transport are
already in place, to reduce the need for the
automobile;

creating a sense of urbanity through density and
the design of real places;

developing sites in a way that the consumption
of energy, non-renewable materials and
pollution is reduced;

better considering the building’s placement on
the site, orientation and density issues, with a
focus on public space and good landscaping;
designing developments in ways that increase
access to affordable housing, and transportation
choices;

designing spaces with direct access to natural
light and air, and better orientation to take
advantage of passive solar design principles,
and

optimising orientation and solar exposure to
maximise the use of renewable resources in the
operation of buildings and complexes.

Figure 5Sustainable cities integrate brownfield sites and

costs, which have become increasingly probfematicstructures: The integration and adaptive rexistingf

sensible trend to combat this problem is teaghfifbm
buildings with intensive technical installatmmseich
passive solutions, with structures using kffigenple

buildings, and up-grading our building stogdogesmim
parts of this strategy (Image: London Dock@8)ds, 20

facade technology with operable windows for natuf¢ need to encourage collaboration and challenge

ventilation (as mixed-mode systems).

designers to reach beyond the traditional bounds of

architecture to develop innovative solutiomgpribed i
So far, some of the most effective and avaikable ur global living conditions.

design approaches identified, include:
- minimising the consumption of land through
compact development, and densification by
containing the footprint;

Cameron Sinclair, Director of Architecture fotyHuma

200@

such as brownfield sites, integrating underused
buildings, structures and sites;

It is crucial to get the relationship betwemmy build

designing urban quarters where walking any_)olume and facade surface (the degree of ‘cel_mpactne
cycling is highly attractive, with good”ght- Of course, to a large degree, all urtsgiestra

landscaping and a diversity of uses;

utilizing under-used sites within walking distanci%a
of public transport nodes to reduce reliance

the automobile and to
activity;

depend on the geographical location and thienkteal ¢

a temperate climate there is a significatagadiran

ving long west and east facades, using thessutmmer

increase pedestrialp create a stack effect that draws air frorooterg (c
P side of the building through to the other (walener)



This effect could further be supported by @awendiro  edge’ where methods of water management and
as a ‘Venturi spoiler’, which uses the prevadintpw  maintenance of biodiversity is crucial (Joh@8pnn20
create negative pressure on the facade. A concregzent years, we have seen exciting examples of new
structure can provide better heat storage (ttesshal  public landscapes being developed, combined with
while flexible solar shading protects the fiotaritwo increased urban density, and new recreatiocabémnds
much light and heat gain in summer (in comitiation utilising derelict urban sites. Despite increasity, d

the use of high-performance glass), and alfmmsup o the city could still contain small urban gandens fo
in winter to harness the sun’s energy for Deatiielg, ( recreation or even food supply, in combinatioeewith
1998; Szokolay, 2004). roofs to collect the rainwater for irrigatioosef th
On the other hand, in a hot and humid (tropet&) cI gardens. Even formerly contaminated sites ahd rubbi
there are clearly other priorities. Here, ithisnomec dumps have been successfully re-naturalisedeahd tur
important to ensure good cross-ventilationkeed to into public parkland (e.g. the park at Port frorum i
massive materials such as concrete floors oy masoBarcelona, 2006). The installation of rainatehéan
walls fully shaded to avoid storage of unwaritetheea development of more effective recycling waaensprogr
building mass (Koenigsberger, 1973; Drew &8itBFry, 1 (grey water usage), recycled sewage, and yht abilit
Szokolay, 2004). But in both cases, from th@rgtahdp harvest the storm water runoff, all need todfeapart
energy consumption and avoidance of heat gain, iturban water strategy.

generally seen as an advantage to have compast volult is generally important to ensure the ‘haadiraqpef

with a reduced facade surface area. new development is lessened by soft landsesping, tr
This suggests well laid-out subdivisions, wioichsare planting and vegetation. Innovative ideas af vertic
where homes and offices face the right wayider pasdandscaping and the re-creation of ground sawdition
solar heating and cooling, for the use of swelatehot roof gardens (‘cool roofs’) are now being gppiléa b
heaters, for maximum natural day light, anéhdor takdesigners. Today, most cities have establistesdopoli
advantage of the local prevailing wind direcéitohh to  the principle that removal of potential greeat area
cooling breezes. When the building facades are mageund level should be offset by planting thkergquiv
specific to their orientation, with the intghticeralent area at roof level.

of closed wall surfaces and small window ojpemilhgs,

result in substantially lower energy consuragtiosll—

as reducing the dependence on air-conditiowiffigeFor Traffic planning to improve public transport

buildings, this means: Moving away from the air-

conditioned sealed building and deep plan dayout, t Good traffic planning will be essentidle for t
buildings with all windows openable and shalow plgustainable ‘City of the Future’, and therengreofple
(less than 16 metres width) for optimum day lightilmnovative ideas and traffic concepts to reduae our
Those office buildings take full advantageabfdagtur ~dependency.

light for all regularly occupied spaces, whaogs redu

energy consumption and excess heat from electric

lighting. As a consequence, there are demartsttable

benefits in operating such buildings.

The implementation of sustainable design measures

frequently implies some additional construdgpn cos

although it is well documented that life-cyclareost

generally reduced. Scientist Greg Kats hasebxtensiv

researched the costs and benefits of greersbaiiding

has demonstrated conclusively that sustainable

%rsggfngg:wrte“zpsd Zgég;n design is a cost eﬁec“\éelgure 6Most CO2 emitted by global traffic comes from

' cars (44.5%) and from trucks (25%). Cars will not
disappear that soon, therefore we need to dexelop m
appropriate, energy-efficient models, e.g. hjusbgen
cell powered automobiles (Image: study by Media Lab
MIT, 2006)

Landscape versus building? Re-integrating green and
maintaining biodiversity

Currently, there is much research being done i

0 . "
ways to better incorporate landscape as paan of ur'%ome have become standard in many European cities;
design, to integrate new forms of green indthgsbuil owever, they have not yet been fully embramedl by N

(especially by architects MVRDV, West 8, orniggn Yea’A‘mﬁE.’riC‘F’lm or Australian tfraffic plflzlnrtl)ersh hﬂéadﬁ]ei
In other words, on better solutions as to how we cta ic planners seem to irequently be the pexdiest

achieve a closer symbiosis between buildingirend natne multi-disciplinary planning chain, hangnglen t
In this context, landscape can be understoddrbarthe



ideas and conventions. Just to mention a few of the
concepts that could be applied:

- improved coordination of timing between various
red lights to avoid unnecessary halts of traffic
flow;
genuine improvement of integrated public
transport, where rail/lbus/tram/subway/ferry
timetable schedules are all coordinated with
each other;
step-by-step reduction of inner-city car parking
spaces through improvement of parking facilities
at the fringe of the historical centre, combined
with park-and-ride concepts for rail/light railway

stations; . Figure 8Improving public transport with a modern light
street profiles to integrate cycle paths that afgjlway system to reduce our car dependencsiaRedest

sufficiently safe and wide (e.g. Melbourngiendly landscaping is possible with integfatted i
increases now the width of cycle paths from Ljlway tracks.

to 2.5metres), offering bike stations to park and
repair bikes (as is common in Netherlands and
Japan);

constructing subway systems is extremely
expensive and time consuming. Larger,
polycentric cities (cities with several centres but
no efficient subway system, such as Sydney or
Los Angeles) need to find ways to connect their
various centres with an efficient, high-speed
linkage, such as a monorail or light railway; and
a general attitude based on the fact that
‘pedestrians are more important than vehicles'.

Figure 9Upgrading the bus network (Curitiba, Brazil) with
efficient, high-tech express buses.

Two examples for urban regeneration: ‘city campus’
and ‘portcity’ projects

Two examples for these sustainable uigan des
principlé$ are the author's proposals for the city of
Newcastle (Australia). ‘City Campus’ and ‘RoeCity’
two projects developed in his design studiamwdth ye
students, in the architecture program at Thetyafver
Newcastle.

Yhe city of Newcastle is located about sevemgrthile

of Sydney, where the Hunter River flows intfihe Pa
The post-industrial development of Newcastle from a
former district of heavy industry into a comerg@fiora
century city poses a challenge to change management
Coal mining in Newcastle started in 1804, aitbg the ¢
grew with its mining, steel production andda#tigalin
activities. Newcastle was opened to free setttement
1823 and quickly expanded into the Huntereégdfey ar
eJf'-%day, most of the steel manufacturing plants and
smelters have been closed (e.g. BHP closed its stee
production in 1996), and large areas of formerly
industrially used land — frequently browrdiaidpsitee
waterfront location — became available for ldastaina
urban development or conversion into parkland. This

Figure 7.Individual traffic: Cycle-friendly urban planni
with bike stations, to promote other means lnédidee
cars.

Australians travel over 7,500 kilometers agmaelty b
(RTA data 2006). Their reliance on the priviate car
transport is having a huge impact on the entiiidmmen
situation in the US is similar. Therefore, aripenspl
need to create more compact, denser citievastith a
improved and integrated public transport syst
combined with localized and well-designed pedektria
cycle networks.



process is accompanied by tremendous environmetiglitage of the working harbour are all critfeal to
challenges, such as heavily contaminated soil, mihesign, as well as the integration of the establish
subsidence, and the legacy of almost two huardred yeCarrington community. The staging of the ‘PortCity’
of industrial pollution. development is used to drive the design apprach, a
Following is a short description of the prdjgcts ‘Cactivates the existing Carrington Pump Houab/sts cat
Campus’ and ‘PortCity’. Both projects are based orand starting point.

balanced approach and the aim to run the whole city

centre on renewable energy. They offer a great

opportunity for Newcastle to grow and regeeetate ov

next twenty years in the right way.

The City Campus uses strategies for urbandinfill an

regeneration of the neglected city centre. vdé&iage |

beyond the site boundaries, at the ecologigat fdotp

the city centre. The brief asks for univel#igs féari

3,000 students, including a new public libragy, dra

theatre, School of Architecture and Fine Altg,dfacu

Business and Law, as well as the integratistingf exi

buildings. The proposal suggests relocatirgargignifi Figure 11The ‘PortCity — Reclaiming the post-industrial

parts of the university from its 1960s suburpas, cam \yaterfront' Studio, proposal (2007) by the wttthor,
combined with student accommodation, backtyo the gjudents: Bede Campbell and Jeremy Pease.

centre. A new landscape design for Civic Pdrkfis pa

the project, to get high quality green spagespgi®e  Newcastle’s port is the place where large eggineeri

and bi(_)di_versity within a sustainable neighbanthood infrastructure is juxtaposed with the citystapgs-aa

eco-buildings. great and poetic inspiration to all architectsbamd
designers.

Some concluding remarks

During the last century, we spent most of our time
developing methods to assist humans in adjtiséing to
consequences of pollution and global warmirigarather
to dealing with the real problems. The scigaificee
and consensus of international scientists on human-
induced global warming can now not be denied any
furthet3 There are also rising public expectations about
environmental issues, and with the right leadecsinp
take huge steps forward. Interestingly, theepuoidito
be way ahead of the politicians. Today, we nohdersta

Figure 10.The ‘City Campus - Strategies of Urban Infiliat the most significant environmental challemges
Studio, proposal | (2007) by the author, witks:stude time are global climate change and excessifgefossil
Michael Smith and Tim Hulme. dependency. Related to this are rising greemisouse g
emissions and water, soil and air pollutiowhadhof
The second proposal is the ‘PortCity’ projéctis whi have significant environmental, social and economic
based on strategies for reclaiming post-industrignsequences. Out of this has emerged a new focus o
waterfront land. It is a mixed-use urban waterfragilstainability on large-scale complexes and cities.
development of ten hectares of prime watedyait lan Climate change demands action now if we are to make
which about half will be dedicated to publiedparklathe dramatic and necessary cuts to greenhoiise pollu
Once the industrial working harbour has moved up lvels. Climate change demands that we change the
Hunter River (in around six to eight yearspiDywdlP  conventional concepts and layouts of cities @ we h
be connected with the city centre by a pedestrian &nown them, and to implement a sustainable ‘Green
cycle bridge, so that the now underutilizednldred ca Urbanism’. We already have the technologies to
turned into a sustainable city precinct. commence the rapid transition to an energy$aiire b
The ‘PortCity’ is a zero-emission development & renewable energies and new standards in energy
demonstrate that it is affordable and achievadi#e to efficiency.
all major new urban developments carbon-frensQuestBy taking early action on climate change ang focusi
of density, scale, urban public transport (a ‘supire sustainable centres, a number of citideehdye a
connector’ system), solar orientation, and tinee mari succeeded in reducing their energy demand and,



therefore, greenhouse gas emissions (e.g. Freibuegtablished city centre, rather than sprawlimgwinto
Germany). While the development industry maist takéormerly un-built areas.

big share of the responsibility for contributireg to Key aspects on our path towards the sustajnalile cit
current state of our environment, the sameigdasiry  be an increase of community awareness andsincentive
also in a position to do something about issBasine for renewables. No doubt we will see a furtifethdse

can provide the solution as long as governmiiet setsrenewable energy economy gradually replacing
standards. conventional energy technologies with renewable
We need more intensive investment in sustamabilitysystems.

ensure the rapid application of those new,eavailabi we get this right, the city — often thowgheigathe
technologies — a combined effort like the tagadlomP  most wasteful user of resources — could embgge as t
once triggered forty yearsitigfe already possess the new model of sustainability.

scientific and technological know-how to solvecdrb

climate problems, we have practical ways to cut

emissions. Those new systems need to be applied iAppendix

way that will not only stop the CO2 emissitalsethat

place, but will also contribute to repairingfsitirae o The following is the author’'s list of whgies
damage. It's clear that we need to act now, rbased research endeavours should be increased atyuniversi
practical ways forward. profession and industry level:

Interestingly, developers and contractors hadetcstar

embrace this paradigm shift and are increasmgghgch 1.Research in Environment and Urban Development:
their practices to incorporate such ideas, @il finan The challenges posed by the increasing naimah-and
investors value ethical and environmentally friendiade pressures on the environment and its resources
projects. It is obvious; such sustainable des@jts n require a coordinated approach at an intereatbnal

go far beyond concerns of aesthetics. Citiedtare bButure research carried out will need to legftateint
resources with high primary energy content. Renewaiesearch findings of the various researchs amtivhie

forms of energy, and the strategies outlinethegaite  following topics:

paper, are available, achievable and affordeple. Th - Climate change;

present an opportunity to make inner-city life more . ‘Green Urbanism’: ESD Principles in Urban
attractive. Affordable housing and liveableuseixed- Development and Design;

neighbourhoods (with a mix of housing typesnprices . Sustainable management of resources:
ownership forms) are all essential elementsradidast construction / building systems;

urban development. . . Solar exposure and natural ventilation;

The findings of the research leads to the eotiwhtsio . Environmental technologies for the built
sustainable building development means, firstoof al environment (energy-efficient buildings, day
apply technical aids sparingly and to make thieathost lighting, water management, etc.);

passive means provided by the building fatatcrahd n
conditions. Therefore, for a sustainable atyitcéntr
imperative to develop an overarching visionnteas co
sprawl, curbs commuting, reduces automobile
dependency, and promotes improved public space with
increased urban density.

Radford points out that design decisions for the
sustainable city ‘must be based on both apasitical

and a coherent understanding of the objectives and

Sustainable public transport systems: reducing
car dependency;

Sustainable Living + Working: carbon-neural
SolarCities;

Waste management, pollution and health risks.
Monitoring and assessment tools: building
regulation and performance evaluation;
Relationship between urban climate and building

systems involved’ (Radford, Williamson and ,Bennetts performance; _ .
2003). - Embodied Energy: construction materials,
As we begin to understand that the traditiohafmode recycling, life cycle.

urban development will no longer work forehevéutur ) N

are still grappling with the difficult taskinfjdaé new 2. Research in Energy and Energy Infrastr@ties of
model, objectives and systems involved. Ackmpwleddinergy systems are now confronted with major
that the overall development patterns of oaresban challenges, and there is an urgency to identify and
are the result of a complex and difficult proeess, develop adequate and timely solutions, including:

accept that current patterns of outward-spreading -  Energy-efficiency in the built environment,
development cannot be sustained economically, - Renewables for heating and cooling (especially
environmentally and socially. The increase tigls densi solar cooling systems),

combined with urban regeneration strategidedtecheg - Geothermal,

inner-city areas, are therefore good solui®nesdt - Hydrogen and fuel cells,

environmentally damaging to stimulate growthewithin - Renewable electricity generation,



Renewable fuel production, - Sustainability in higher education teaching and
CO2 capture and storage technologies for zero learning.

emission power generation,

Clean coal technologies,
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is the Sliver Cells Technology. Germany is byrfanthe
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Notes

1 China’s rapid urbanisation process makesenaglyext
interesting case study. According to its govanounath®00
million Chinese people need new houses inltkgears.
For instance, cities like Chongging and Shenzaengaty
by around 300,000 people (2006) — at an ungdspdent
There are also many new towns in planning: Bstveseh n
2020, China will need to build 400 new town30reegdar.
Two of such new towns, both supposed to beaome carb
neutral cities, are: ‘Dongtan’, a new cityticehebased on
ecological sustainable principles, with aditi baguilt by
2010 on anisland in the Yangtze River closgtaiStien
city will grow to 500,000 people by 2040 (Alapnéondon;
www.arup.com). The other is ‘Yimin’, a newlto;0G6r
people, mainly ethnic minority groups in Muagoka:
Allen, Jack & Cottier, Sydney; www.architects@jresem).
rapid growth processes are not the only odamgegAs Dr
Peter Herrle (Berlin) points out, ‘expansiom&imdyshri
processes of urban areas can occur at the samadsaky
neighbouring city districts. The city of D&&pit (&h
example for a shrinking downtown area whichpargieddby
growth and expansion processes in the outsklgs2007).
2 Roughly half of all the energy consumed irltpedevorld
is used to run buildings. For instance, in Anigilidifigs
consume around 44 per cent of all energy (S@lce: OE
Report, Challenges and Policies, 2003). TharApisipaity
industry contributes approximately 30 per camalarAu
greenhouse gas emissions. A further 25 pedloamerofya
consumed is accounted for by traffic and trarapmet.
guantity of non-renewable fossil fuel is nepetdte this
energy, and the process involved in the coof/&rslanto
energy has a lasting negative effect.

3 At present in Europe, renewable energy sourcésaaccou
only 7 per cent of the total EU energy mix. hyGerma
renewable energy currently contributes 11tpeheestiergy
mix, mainly generated by wind power. Howe\adsleenew

technologies, will come to the focus withih yeansex

4 Dr Peter Droege is a Sydney-based urban desrtboand
of the book ‘The Renewable City’ (2007). Hgainé Co
Professor in the School of Architecture & Built Bihatonme
The University of Newcastle.

5 Many countries, such as Australia, still l&tlolegis
support recycling. For instance, ‘land filiatgotribnic waste
has to urgently stop; the old computers and oreaitr
among other things, lead pollution.

Ideas about better recycling create consideretd,pubere
materials can be used again for a post-lifeeffsative
products. Some manufacturers have started taheduce
products of biodegradable materials; e.g.: ddikgany
proclaims to be waste-free by 2020. Alreadydoday, t
manufacturer of sports equipment takes useddhfmes b
disassembly and recycling. Company Trigema powdaces
collection of compostable T-shirts. Refef@Goadieeto-
Cradle’ protocol by William McDonough and MichgattBr
at: www.mcdonough.com and www.braungart.com.

6 The automobile is, unfortunately, not goisgpieedisoon.
However, of all transport methods, the cargeteCio2
emitter in the developed world: approx. 45 (venareats
trucks contribute around 25%, airplanes 11%099%hgwd
railway 1.5%). This explains the urgent neetbfpshealler,
more energy-efficient city car models. The Stadetsvies
only the beginning. MIT's Media Lab currenths denelv
generation of micro cars. The CO2 emissiomgrixeet aie
likely to triple over the next 50 years (FRégotd:by Nicholas
Stern, Oct. 2006, published January 2007).

7 Global agreement on scientific evidence cahérmany
made nature of climate change has been esthhdisped
four reports by the IPCC, the UN'’s IntergoveRanehtm
Climate Change: reports published between Da@frdoe
May 2007 (Fourth Assessment Report, May 2007).

8 Decentralised energy production, for instasckamti-
cells or wind farms, has many advantages canigayed t
scale centralised power plants; centralised ooalear
power plants require expensive backup in caeethaet
breaks down. Currently developed organic phateis)tar
flexible miniature solar panels, could dramediced\the
cost of conventional solar power generation.



9 Dr Cameron Sinclair is Founding Diréctivitetcture for
Humanityyhich operates from California, USA. He is also the
author of ‘Design like you give a Damn. Ardhesparesses
to Humanitarian Crises’. (2006). Thames & Hadson, Lo
10Refer to: Kats, Greg, et al (Oct. Z2V@BLOsts and
Financial Benefits of Green Buildimgport to California’s
Sustainable Building Task Force. American seigi€stsG
of Capital E is the nationally known authorost thiglaty
referenced study of the costs and benefits lofidpiewrs.
This study has demonstrated conclusively tinatbéeista
building and the use of renewable energies-effactoe
investment.

11 A definition of ‘sustainable’ is derived fratmtherb
‘sustinere’, which describes relations thatzantamed for
a very long time, or indefinitely (Judes, H@9i@eaTof
‘sustainable urban development’ originate@@2 tHEED-
Conference and Earth Summit in Rio de Jarieasedtos
the concept of balanced environmental planamgritssand
methods, of which a great variety of visidsenfor ur
development has been created. - However, difteafteye
Rio, there is still no global mandatory conmtmigncapton
carbon emissions.

12|n ‘The Fatal Shore’, R. Hughes tells theNtwvgasitle’s
settlement and development from a tiny comgictmatp
important port town (Newcastle today: theanget'sdal
exporting harbour, 2007). Refer to: Hugheg1B8DerThe
Fatal Shore’. Vintage, London, pp. 425-439.

13The USA Government is increasingly criticessgddor h
ignored for too long the scientific evidenoatenctiange
impacts. Industry-sponsored greenhouse sciptics - w
‘research’ funded by the mining, automobilé izdd stop —
were trying to undermine the credibility ststheatigh the
1990s. Today, such censorship is not working, @symor
events like hurricane Katrina (destroying Nesy i@ emjust
2005) lead the American people to their owionsnclus
Administration accepts now the mainstream scienate of
change, which had been so openly challengeat by seni
government members only a year ago.

14Huge investment efforts will be needed te i@t
change issue - which is entirely appropriat@dohsa
environment. In the same way, we invest in&dthied
issues, such as security, poverty, militarg, &taris



