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　This　study　intends　to　analyze　the　concept　ofsustainability　focusing　on　design　approaches　for　buildings　and　communities　’

　in　relation　to　architectural　desigrt　methods．　Since　the　extent　of　sustainability　in　buildings　and　communities　still　poses

　challenges　on　how　to　m　easure，　evaluate，　and　interpret　it　into　the　architectural　design，　the　study　develops　an　architectural

design　method　to　understand　and　evaluate　the　sustainable　buildings　against　economical，　environmental，　social　and

　other　aspects．　The　study　analyzes　and　evaluates　various　cases　of　selected　sustainable　buildipgs　and　the　sustainable

　Communities．　Conclusively，　the　study　demonstrates　clearly　how　the　buildings’　elements　can　be　used　to　achieve　the

　concept　of　sustainability　in　designs．　Not　only　that　but　also，　the　study　c｝arifies　the　differences　between　the　sustainable

　buildings’　and　sustainable　communities’　approaches．　Finaly，　the　study　presents　a　broad　spectrum　of　possibilities　of

　approaches　that　can　be　used　by　architects　and　students　to　achieve　sustainability　in　the　studies　ofarchitectural　design．
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1．　INTRODUCTION

1．1］Background

　　Communities　and　individual　architects　as　well　as

environmentalists　and　other　professional　across　the　world

have　been　striving　to　attain　sustainability　in　their　designs，

communities　and　researches．
　　　　　　　　　　ラ

　　Researchers　such　as‘‘Lester　Brown”（BROWN，1991）ofthe

Wbrld　Watch　Inst｛tute　in　the　US　were　the　first　to　use　sustainable

community　as　a　basic　organization　of　human　kind　to　curb

fbod　problems．　The　concept　of　sustainability　is　also　based　on

the　ideas　expressed㎞earlier　studies　such　as‘‘Silent　Spring”

（CARSON？1962）wamed　about　enviro㎜ental　pollution　as

earlier　as　the　beginning　of　l　960’s．　Other　related　ideas　such

as‘‘SPaceship　Earth”by　Buckminster　Fuller　who　outlined　his

philosophy　of　viewing　the　haりit　of　humanity　and　the　need　to

protect　it倉om　both　global　and　cosmic　perspective．

The“Limit　to　Growth”by　Club　ofRome　in　1972　．alarmed　about

resource　consumption，　environmental　pollution，　population

increase　and　the　rate　of　fbod　production（REES，1986）．　The

term　sustainability　was　international　ly　recognized　by　the　United

Nations　World　Commission　on　Environment　and　Development

（WCED），　known　as　Brundtland　Commission　in　l　987　during　the

UN　earth　summit　in　Rio　De　Jeneiro　in　l　992．

　　The　works　of　the　above　researchers　have　enormously

contributed　to　bring　awareness　of　the　importance　ofthe　concept

of　sustainability　globally．

　　However，　the　contributions　from　the　researchers　do　not　show

a　direct　link　to　the　architectural　design　for　practical　application．

In　light　ofthe　above，　the　concept　ofsustainability　in　architecture

exists　in　many　phases　which　need　to　be　precisely　focused．

1．2　Previous　Studies

　　Among　the　previous　studies　related　to　this　paper　include　the

study　ori　sustainability　in　terms　of　city　compactness　by　using

representative　indicators　to　measure　compactness　of　the　cities．

The　author　defined　sustainability　in　term　s　of　densification，

public　transport　intensification，　and　independence

（MUHAMMAD，　2005）．　Other　studies　show　that，　sustainability

assessment　can　only　be　realistically　applied　for　the　purpose　of

land　use　planning　（ELSERVER，　2004）．　The　two　studies　focus　on

means　to　define　and　assess　sustainability　in　cities．　Contrarily，　this

study　will　analyze　both　sustainable　buildings　and　communities

with　different　design　approaches　in　architectural　design．
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1．3　Statement　of　Problem

　　　　Previous　studies　from　the　aforementioned　researchers

are　highly　appreciated　for　contribution　to　the　theories　of

sustainability，　however　there　is　still　a　gap　between　sustainability

and　the　architectural　design．　Due　to　the　complex　nature　of　the

concept－of　sustainability，　the　means　to　analyze，　evaluate，

and　assess　sustainability　in　architectural　design　are　not　fully

developed．　Although　the　social，　environmental，　and　economical

were　established　as　the　key　aspects　of　sustainability，　it　is　still

difficult　to　integrate　thgm　in　pragmatic　architectural　designs．

Most　ofthe　discussions　refer　sustainability　in　terms　of　only　one

or　two　aspects．
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2．　OBJECTIVES
　　In　order　to　respond　to　the　research　problems　above，　this　paper

alms　to：

．Establish　a　general　spectrum　in　the　various　design　approaches

for　sustainability　as　far　as　the　architectural　design　is　concerned．

．Enlighten　the　relation　between　the　buildings’s　elernents　and　the

concept　s　ofsustainability　to　address　the　econom　ica，　social　and

the　environmental　aspects．

．Clarify　and　highlight　the　differences　between　sustainable

building　and　the　sustainable　communities’　approaches．

3．　RESEARCH　METHODOLOGIES
　　Due　to　the　broad　perspective　nature　of　the　concept　of

sustainability，　the　study　involves　three　kinds　of　methods　to

collect　and　analyze　information．　This　is　due　to　the　fact　that，

sustainable　concept　exists　and　is　imp｝emented　as　as　a　multi－

faced　discipline．　lt　is　necessary　for　this　study　to　understand　the

concepts　from　theoretical，　buildings，　and　community　design

approaches．

3．1　Methodology　1一　Theoretical　Approaches

　　This　involves　a　collection　and　analysis　of　the　paper　from

the　previous　sustainable　proceedings，　which　included　views

from　various　professiona｝s，　criticisms，　and　challenges．　The

information　was　a　result　of　the　reaction　of　scholars　including

environmentalists，　architects，　engineers，　and　the　internatjonal

organizations　towards　the　declaration　of　the　concept　of

sustainability　“Our　Common　Future，　1987”　which　led　to　the

establishment　ofthe　concept　of　Sustainable　Development．

3．2　Methodology　II－Sustainable　Buildings　Appreaches

　　In　this　method，　data　（buildings）　which　are　designed　to

demonstrate　the　concept　of　sustainability　are　collected．　The

buildings　are　analyzed　with　graphical　descriptions　with　an

identification　of　the　“Notion　of　Sustainability”．　In　this　study，

the　notion　is　defined　as　a　conceptual　statement　showing　an

intension　to　achieve　sustainable　design　on　a　designated　project．

Due　to　the　multifaceted　nature　of　sustainability，　the　cases　are

classified　into　four　major　groups　sharing　similar　apProaches．

The　groups　consist　of　renewable　energy，　materials　and

construction　techniques，　vertical　landscape，　and　the　re－uses　of

buildings．　From　the　four　groups，　various　sustainable　cencepts

related　to　the　architectural　design　are　identified．　The　concepts

are　then　analyzed　to　obtain　the　notions　ofsustainability．

3．3　Methodology　III－Sustainable　Communities　Appreaches

　Sustainable　com．munities　are　selected　among　the　best　examples

of　the　cases　designed　to　achieve　the　concept　such　as　Vi｝lage

Homes　Davis　California，　USA；　BoO　l，Malmo　community，

Sweden；　ahd　the　Viiki　in　Helsinki　Finland．　These　communities

were　established　in　different　eras　during　the　movements　of

sustainable　development　as　explained　below：

　The　Vi　llage　Home　was　established　before　the　UN　has　officially

initiated　the　idea　ofsustainability．　The　community　was　designed

to　demonstrate　pedestrian　walkways，　clean　transportation，

low　energy　oriented，　food　production，　cycling　and　garbage

recycling．

　　The　BoO　1，Malmo　Community　was　established　after　the　Rio

Declaration　with　an　intention　to　achieve　1000／orenewable　energy

and　the　protection　of　habitat．　lt　was　considered　as　aR　example

for　EU　to　implement　the　resolution　ofthe　Rio　Declaration．　Also，

the　community　was　redeveloped　as　a　model　for　future　cities．

Viiki，　community　was　established　after　the　Kyoto　protocol　lt

addresses　l　OOO／o　renewable　energy，　rain　water　re　capture　and　re

uses，　car　free　above　the　ground，　green　courtyards　and　conidors，

smart　houses，and　generated　energy　from　wastes．　From　the　above

un　iqueness，　the　study　analyzed　the　approaches　in　design．

4．　TARGETS　OF　CASE　STUDIES
　　The　study　involves　three　kinds　of　case　studies　to　achieve　the

intended　objectives．

4．1　Theoretical　Cases
　The　first　case　study　involves　theoretical　understanding　of　the

concept　ofsustainability　which　supports　the　design　approaches．

In　this　case，　various　works　related　to　the　subject　matter　from

different　authors，　researchers，　politicians，　scientists，　and

environmentalists　are　gathered　and　analyzed．　Table　1　shows　some

ofthe　collected　criticisms　qnd　challenges　on　sustainability．

Tablel　Challenges　and　Criticisms　of　Sustainability
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　　　Information　from　the　table　1　is　analyzed　where　we　obtain　the

following　observations：

The　concept　has　a　multi　interpretations　which　result　into　various

disciplines　of　applications．　Most　of　these　interpretations　and

definitions　do　not　show　a　direct　link　to　the　architectural　design．

There　is　a　global　division　upon　the　discussion　of　sustainability

between　lndustrial　countries　and　non－industria｝　countries　upon

meeting　a　common　goal　to　reduce　the　rate　ofenergy　consumption

as　well　as　the　production　of　CO2．

　There　is　a　conflict　ofinterest　among　nations　in　trying　to　protect

their　economic　welfares　than　to　reach　a　global　common　goal　to

achieve　sustainability．　This　can　also　be　seen　in　the　direction

taken　by　the　US　and　Australia　during　ratification　of　the　Kyoto

Protocol　（Table　1　No．III　＆V）．

　　The　concept　ofsustainability　is　perceived　mostly　as　a　political

propaganda　and　utopian　ideas　which　need　more　critical　analysis

for　the　implementations．　These　observations　are　found　to　be

some　ofthe　challenges　which　face　the　concept　of　sustainability

Further　more，　Table　2　below　i　s　analyzed　to　find　the　preference

of　definitions　and　understandings　of　the　concept　by　the

international　organizations．　This　table　focuses　in　the　intemational

organizatiens　who　are　the　global　pioneers　efsustainability．

Table　2　Multi－faceted　Definitions　of　Sustainability

The　analysis　is　done　to　observe　the　relation　between　the

buildings’　elements　and　the　concept　of　sustainability．　The　cases

involve　60　buildings　with　different　design　approaches　to　achieve

sustainability．　Fig．1　represents　the　cases　in　four　main　groups．
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4．2　Sustainable　Buildings

　　　The　second　case　study　consists　of　existing　sustainable

buildings　which　bear　different　backgrounds，　architects，　and

contexts　（Fig．　1）．　These　buildings　have　unique　characters　that，

they　were　built　to　demonstrate　the　concept　of　sustainability．　ln

order　to　understand　the　application　ofthe　concept　in　the　design

approaches，　the　buildings’　elements　are　analyzed　in　relation　to

sustainability．
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4．3C劉ses最）r　Sustainab翼e

　　　Communities
　The　th　ird　case　study　is　about　the

approaches　ofsustainable　commu－

nities　from　different　backgrounds

and　contexts．　Examples・from

unique　sustainab｝e　communities

are　collected　to　identify　design

features　（Fig．　2）．

　　　　Sustainable　communities

are　selected　among　the　best

examples　of　the　cases　designed

to　achieve　the　concept　such　as

Village　Homes　Davis　Califomia，

USA；　BoO　l，Malmo　community

Swede，　and　the　Viiki　in　Helsinki

Finland．　These　communities　were

established　in　different　eras　during

the　movements　of　sustainable

development　as　explained　below：

　　Village　Home　was　established

befbre　the　UN　has　o茄cially
initiated　the　idea　of　sustainability

The　community　was　designed　to

demonstrate　pedestrian　walkways，

clean　transportation，　low　energy

oriented，　food　production，　cycling

and　garbage　recycling．

　　　BoO　l，Malmo　Community
was　established　after　the　Rio

Declaration　with　an　intention　to

COMMVNIT｝ES

lk）Ol　MALMO，　SVVEDEN，
2（｝Ol

Source：　http：／1“’“iv．malmo．se

dosynlpad：

Devcloping　a　sustainable　city

Mlllmo．2005

VIIKI，　HELS且NK置9

FINLAND，2002

Source：MULLER．
Gauzin：Sustainable
A1℃hilecture　and　UIbanism二

Concept．Technolog．y．
Examples．Princeton
Architeclural　Press．2（rol

VILLAGE　HOME，　DAVIS
CALIFORNIA，　USA，1974

SouTce：　jlA．　sustainable　de－

sign　guide2．　Japan．　JIA．1996
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Streets　are　made

for　pedestrians

and　cyclists

within　the

communlty．
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Clean　environmental

transportatlon　systems

in　the　community

Pedestrians　and　cyclists

are　the　major　means

oftransport．　Public

transports　are　designed

to　use　renewable

energy．

achieve　l　OOO／orenewable　energy　and　the　protection　of　habitat．

It　was　considered　as　an　example　for　EU　to　implement　the

resolution　of　the　Rio　Declaration．　A｝so，　the　community　was

redeveloped　as　a　model　for　future　cities．

　　Viiki，　community　was　established　after　the　Kyoto　protocol．　lt

addresses　1000／o　renewable　energy，　rain　water　re　capture　and　re

uses，　car　free　above　the　ground，　green　courtyards　and　conidors，

smart　houses，and　generated　energy　from　wastes．　From　the　above

uniqueness，　the　study　analyzes　the　approaches　in　design．

4．4　Seleetion　Criteria　for　the　Case　studies

　　Generally，　the　se｝ection　of　the　case　studies　is　influenced　by

two　main　factors：

The　broadness　of　the　concept　of　sustainability　which　covers　a

broad　spectrum　of　approaches，　definitions，　and　examples．

　　The　analysis　does　not　base　on　the　numerical　methods，　but

rather　on　the　high　degree　of　diversity　and　range．

Diversity　in　terms　ofdesign　approaches，　context，　designers，　and

the　background　is　considered　for　selection．

Fig．2　Case　Studies　of　Sustainable　Communities

52　Classification　of　Sustainable　Buildings

develop　classification　comprising　the　common　or　close　related

thinking．　We　therefore　obtained　four　main　groups　for　further

analysis．　This　comprised　of　renewable　energy　techniques，

materials　and　construction　techniques，　vertical　｝andscape

techniques　and　the　re－uses　ofbuildings　techniques　（Fig．3）．
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5．　GENERAL　ANALYSIS
　　Analysis　is　conducted　in　two　main　categeries　depending　on

the　nature　of　the　case　study，　it　involves　the　ana｝yis　for　the　sus－

tainable　buildings　and　the　sustainable　communities．

5．1　Analysis　of　Sustainable　Buildings

　　According　to　the　co｝lected　cases，　we　firstly　analyze　the　cases

in　terms　oftheir　design　concepts．　Among　the　concepts，　we

Fig．3　Classification　of　the　Case　Studies　of　Sustainable

Buildings

　　From　the　classifi　cation　of　the　four　groups，　we　obtain

architectural　related　design　system　s　such　as　solar　design　system，

bioclimatic　design　system，　sandwich　system，　and　renovation

system　all　related　to　bujldings　and　sustainable　approaches．

Later，　the　systems　from　each　group　are　analyzed　separately

in　relation　to　the　building　elements．　The　factors　in　which

sustainable　ideas　are　integrated　in　designs　such　as　building

forms，　materials，　and　high　tech　were　also　revealed．

一一@22　一



i）　Renewable　Energy

　　It　is　found　that，　the　harvest　of　wind　energy　relates　to　the

building　forms　which　incorporate　the　wind　turbines．　The　designs

of　the　turbines　are　made　not　only　as　mechanisms　but　also　as

architectural　elements　in　size　，proponion　and　aesthetics．

Glass　technology　is　another　way　of　energy　saving　in　public

buildings．　According　to　the　study，　it　is　observed　that，　glass　is

used　in　various　ways　to　conserve　the　use　of　fossil　energy．　These

includes　contemporary　insulators　in　a　form　ofglass．

’llae　building　forms　are　designed　to血脆1　their　basic　functions

such　as　sports　centre，　oMce，　research　centre　or　any　other

desired　while　performing　as　energy　collectors　and　suppliers　to

their　respective　neighborhoods．　These　projects　show　a　relation

between　the　intended　function　of　a　building　to　collect　natural

energy　and　the　organic　form　s．

　　Mechan　ism　s　to　harvest　energy　are　part　of　the　architectural

elements　in　terrns　of　aesthetics　and　proportion．　Most　of　these

buildings　behave　multi　factional　to　satisfy　their　basic　functions

and　to　collect　and　generate　the　renewable　energy　（Fig．　4）．
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ii）　Materials　and　Construction

　　The　concept　of　sustainability　is　demonstrated　through　the

use　of　exterior　shading　devices，　maximum　use　of　natural　light，

and　the　use　of　regional　materials．　These　features　a　re　related

to　minimizing　the　cooling　cost，　binding　the　building　into　the

context，　and　respecting　the　culture　of　the　building　context．

　　The　use　of　light　weight　materials　which　are　innovated　to

improve　strength　as　a　means　to　control　the　amount　of　fossil　fuel

in　building　constmction　process．　Materials　like　sinuous　strands

of　resin　impregnated　carbon　are　found　to　be　lighter　and　stronger

than　steel　hence　less　energy　consuming　in　building　process．

Structures　such　as　domes　which　are　extremely　strong　and

Iight　with　the　ability　to　cover　huge　volumes　with　the　minimum

surface　area．　For　these　factors，　are　considered　economically

sustainable．

　　Traditional　materials　and　construction　systems　are　found　to

be　the　key　and　fundamental　elements　to　achieve　sustainability

in　the　aspects　of　economical，　social，　and　environmental．

Appropriate　techniques　to　improve　the　constmction　methods

give　new　possibility　to　isolate　heat，　energy　storage，　durability

and　cultural　binding　（Fig．5）．

iii）　Vertical　and　Horizontal　Landscape

　　　The　study　finds　that，　some　designs　demonstrate　vertical

and　horizontal　landscape　in　high　rise　buildings　as　a　means　to

bring　back　nature　to　cities．　According　to　the　study，　the　greenery

and　trees　around　the　buildings　are　found　to　cool　the　built

environment，　filter　the　surrounding　air，　and　a廿ract　ecological

process．　The　study　revealed　that，　vvrapping　the　skyscrapers

with　green　landscape　does　not　only　create丘esh　air　but　also　it

can　reduce　the　amount　of　heat　that　goes　into　the　building　to

minimize　cooling　costs　（Fig．　6）．

Coots　the　Built　Environment

F撫ers　thg　Surrounding　Air

A惚ac垂s　Eco藝ogica聾Pr◎cess

　c重as　S㏄ia嚢Space

Saves　the　Cost　ol　CooliRg

the　bui｝ding

罷…nha擁ces　Biodivers莚歪y

Sandwich　System

　Wind　mills

　　而u㎞

uet－r　Work　space

撫、　．

（
娯
ご

　
C
／
＼
　
，

脚㌦
．
面　
、匡
1

Swiaeing　Systera．：

Surfacing　System

Urban　Air　Filtration

Cooling　the　City

Social　Space　in　Cities

Attract　Habitat

Recreational　Space
Brinas　Nature　Close　to　Man

　　　　　　　　　　　　張＼＼

　　＄一．∴S｝’「o就　　　／，。謙GY

騰鎧ACEソ　隔螺，
　　　　　．＿＿　　　　4，　　　　　　　　　1ぎ’㌶卜

独羅iセ㌢　　擁、耀
　　　　　　　　　　　　　　　　　　　’

　　　Surfacing　System
　　　　　　　齢甑Iv賊
　　　ζ　㎜1鱒s3v｛v｛ltl　∵究

　　　～；糊鵬鯛船’ll

　　　l懸鐵鷺；1

　　　　　欄（蛋1簡～U刷朕議　｝が

鵜嘱鐘二郷竃嵐匿》購ぶ隙縦

I

I

　いげド

1’t

ド’

i諒．：

L

Fig．　6　Design　Approaches　by　Venical　and　Horizontal　Landscape

iv）　Building　Re－uses

　The　study　analyze　building　re　uses　systems　which　are　designed

to　express　the　idea　of　sustainability．　The　analysis　of　the　re－use

systems　is　sub－grouped　into　three　categories；　renovations，

restorations，　and　conversions．　From　these，　three　sub　groups，

sustainable　design　approach　is　analyzed．

All　these　categories　relate　with　sustainability　in　terms　ofspatial

re　use，　materials　savings，　improvement　of　energy　systems，

improvement　of　human　com　fort，　and　working　efficiency　in

oflice　buildings．　During　the　re　use　process，　spatial　circulations

are　improved，　historical　architectural　features　are　maintained，

new　environmentally　friendly　materials　are　used，　new　spaces

are　created　with　economical　planning，　while
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natural　l　ight　and　venti｝ation　system　s　are　introduced．　Due　to　these

approaches，　the，recycling　process　is　considered　to　be　sustainable

（Fig．　7）．
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Fig．　7　Design　Approaches　by　Re　uses　of　Buildings

6．　ROLE　OF　BUILDINGS’　ELEMENTS　FOR

　　SUSTAINABLE　DESIGN
　　　From　the　above　four　major　techniques　to　achieve　sustainability，

different　design　system　s　which　relate　to　both　architectural　desigri

and　sustainability　are　obtained．　We　further　analyze　the　case　study

buildings’　elements　such　as　roofs，　windows，　walls，　floors，　and　the

decorational　elements，　to　find　out　how　they　support　the　sustainable

design．　Then，　the　desigr）　systems　are　broken　in　to　various　possibili－

ties　which　are　matched　with　the　buildings’　elements　to　show　the

way　they　relate　to　the　concept　of　sustainability　（Table　3）．

　Table　3　shows　the　analysis　of　design　possibilities　obtained

from　the　foqr　main　，design　techniques．　Through　the　coding

system，　we　have　obtained　four　different　relations　among　the

design　possibilities．

　　　’lhe　first　grQup　shows　the　design　possibilities　which

originate　from　different　design　techniques　but　they　have

alternative　approaches　in　other　design　techniques．　ln　this

．group，　one　building　element　can　be　Used　to　achjeve　other

functions　ofsustainability．

　　The　second　group　shows　the　related　design　possjbilities　all

from　one　technique’　to　another　possibility　in　different　group．

　　The　third　group　shows　one　to　one　relation　of　design

possibilities　from　different　desigh　techniques．

　　The　last　group　shows　a　direct　relation　of　the　design

possibilities　which　belong　to　the　same　design　techniques．

This　kind　of　table　can　be　used　prepare　an　architectural

program　for　sustainable　design．

6．2　Notions　of　Sustainability

　　　　　As　it　was　stated　previously，　during　the　analysis　we

obtained　the　notions　of　sustainability　for　the　sustainable

buildings．　We　use　this　as　a　method　to　evaluate　how　the

statements　supporting　sustainable　building　design　are

related　to　the　three　aspects　of　sustainable　develQpment

（Econom　ical，　Social　and　Environmental）．　The　outcome　of

this　process　gives　lists　of　notions　which　are　considered　by

the　designers　of　the　selected　case　studies．　The　respective

relation　between　the　notions　and　the　three　aspects　are

developed　（Table　4）．　As　a　result，　we　have　finally　determined

in　percentage　the　dominant　aspects　which　dominate　the

concept　ofsustajnability　in・architectural　designs．

Table　3　Design　Possibilities　using　Buildings’　Elements
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6．1　Relation　Among　Design　Possibilities

　　　From　table　3，　we　observed　that，　within　any　design　technique，

design　possibilities　tend　relate　among　each　other　in　a　group　and

also　to　others　in　different　design　techniques．　Using　the　system　of

numbering　we　called　”coding　system”，　the　design　possibilities　are

represented　in　code　bearing　the　name　of　the　design　technique　in

which　it　belongs　（Table　3）．

　　　　’llie　notions　（Table4）　are　evaluated　in　percentage　to

observe　the　perspective　of　designers　towards　the　concept

of　sustainability．　The　observation　shows　that，　most　of　the

designers　consider　sustainability　in　terms　of　environmental

aspect．　lt　also　showed　that，　most　of　the　designs　do　not

consider　social　aspect　in　sustainable　buildings　（Figure　8）．

However，　the
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observatiOn　does　not　represent　a　global　persPective　for　sustainability，　the

selected　cases　indicates　possibilities　that　social　aspect　is　not　well　considered

（Fig．8）．
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　　　　　Notions　to　Aspects

7．ANALYS夏S　OFSUSTA夏NABLE
　　COMMUNITRES．
　　Due　to　the　observations　from　the　analysis　of

sustainable　buildings，　we　will　analyze　sustainable

communities．　The　analysis　involves　three

sustainable　communities　to　find　various’design

apProaches　featuring　concepts　of　susta量nabi】ity．

A｝1　the　design　concepts　are　listed，　then　the

common　ones　are　identified　from　each　community．

Table　5　shows　the　three　communities　indicating

the　locations，　their　basic　information，　and　the

　　　　

maln　concepts・

oNotions　Related　to　Aspect

　NotiQn　NOT　Related　to　Aspect

7．1　Ceding　of　Common　Features

　In　the　analysis　ofthe　three　selected　communities，　all　concepts　ofsustainability

approaches　are　listed．　ln　further　observation，　it　shows　that，　although　communities

are　selected倉om　different　backgrounds，　regions，　and　are　designed　in　di脆rent

years，　they　have　two　kinds　of　approaches．　These　include　specific　requirements

and　the　cdmmon　requirements　which　are　shared　in　all　three　eommunities．　Since

the　concept　of　sustainability　has　some　common　aspects　which　are　implemented

in　different　ways　depending　on　the　local　condition＄，　our　interest　in　this　analysis

is　to　find　the　common　concepts　from　the　three　communities．

　Table　5　shows　the　process　to　select　the　similarity　among　the　communities．　The

concepts　which　are　similar　from　each　community　are　coded　and　marked　red．

We　use　number　andalphabet　to　code　the　common　sustainable　features．　The　three

letters　were　used　to　indicate　a　set　of　common　elements　from　each　com　munity．

The　set　representats　certain　shared　sustainable　concePts．

5

Y

E 5，E，Y

：　Fig．　9　Shared　Concept

Figure　9　shows　a　group　of　shared　concepts　from

different　sustainable　communities．　The　analysis

shows　that，　citizen　panicipation　in　decision　making，

design　and　management　of　the　communities　are

common　approaches　in　community　designs．

Table　5　Coding　Process　for　Shared　Concepts

COMMUNITIES BASIC　DArA MAIN　CONCEPTS CODES GROUPING SHARED　CONCEPTS
BoOl，Malmo，　Sweden
唐浮唐狽≠奄獅≠b撃?@communlty

Area：30ha
U00units
P0，000peoP璽e　to　be　housed

≠獅п@work

　SeO　reneWa　eene「gy・・……・…・…．
tse　plants　oH　fbr　clean　energy

blean　transportation　system．．．＿．。＿．

hnfbrmation　technology　integrated

．．．一

@つ．，響，一

～　　　　レ，A，U

@　　　　　　　　　4　　　　　　　　　　ノ．　　　　　　／

USE　RENEWABLE　ENERGY

高狽窒≠獅唐垂盾窒狽≠狽撃盾氏@system
　！
^！　　　　！

／　　　　　　、

Protect　natura蓋habitat．．＿．＿＿＿＿＿．

farbage　recycling＿＿．．＿＿＿．＿．．＿

bitizen　participation＿＿．．．．＿＿．．．．＿
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@　　　　　！@　　　　　！　　　　　　　　　　　’
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CLEAN　TRANSPORTATION

7

Viikki　Helsinki　　　　，

Area：1132　ha Use　sustainable　design　guidelines 、
　
、
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　’
m
「
！
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qecycle　garbage．＿．．＿．．＿＿＿＿＿．＿
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orovide　open　spaces＿＿＿＿．．．＿＿＿

　　　　　．「

QA・
D．．B
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@入　　、
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rustainable　　　　　　■communlty

Area：70　acres

Q20s重ngle　farni董y，

Q0apartments

Use　renewable　energy＿＿．＿．＿＿．＿

orovide　green　corridors＿＿＿＿．＿＿

tse　compact　design
qecycle　garbage．＿．．＿＿＿＿＿．．．，＿．．

orovide　community　garden．＿＿．。＿．

　　　　，■｡　■　’　．

D．．．V

E曜■

D．．．X

Ecological　transportation　system＿．

bitizen　participation．＿．＿＿＿＿＿．．．

tse　building　materia藍s

　　　　　　’Q．Y／’　　一

ﾇ＿Z）＿　、　　印
　　　　　　　　　圃

`～
謐{・

lNTEGRATED　WITH
`GRICUI』「URE

　　The　communities　are　analyzed　to　obtain　the　notions　of

sustainability．　Finally，　an　evaluation　is　done　to　find　out　how

the　notions　ofsustainability　relate　to　the　social，environmental，

economical，　and　other　facets．　Table　6
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7．2ComparisQn　Be重ween　Sustainable　Buj亘din’№刀@and

　　　Communities，Approaches．・

　　　Since．the　analysis、has　resulted　into　obtaining　the　1量sts　of

notions　of　sus重ainability　fヒom　both　the　sustainab】e　bui】dings　and

the　sustainable　communities　we　will　match　the　notions　with　the
　　　　　　　　　　　　　　　　　　　　　　ヲ

aspects　of　sustainability　as　the．　case　was　done　on　table　40f　the

prevlous　case・

　　　T興b翼e6Co－odinating　Notions　to　Aspects

Notio爺s　ofSustainab董li重y　　　，

S闘st3in裂b塵e
`5pec重s昌一』　　　　－一邑’「｝一．

揄
�
D
雲
1
8
嘘
≧
i
8
1
8
　
　
　
1
　
　
　
　
　
　
1

　冒し一一

妤
ｯ

　　onsl　er　ul　lng　orlentatlon”む師a5忌i》6．ξシぎtδh一．『　．「．‘．一．冒一．　一．．－』．一一．『m一一¶’　…．一

@　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　」一

P一ﾎ∵
．匹

v
x

．一．一　．一．一ゴ．一　一．．」．P．．一　．．一．．一．一．．皿」

`lIow　solar　access o　｛

｝．一†一一．・一

@X　i／x

Desi　m　wi由mjcrochmate 。ixl・ x

ApPly　solaτharyest　system 。｝．。・x

コ奪動≧鐙亟面面正r頭a亟塗9＿＿Introdロce．natura1 　　寺一一『’一『．
潤@lOドx＿＿－．戸当一一＿＿一＿ro　lx　！o

@Xarks　ln　nel　rhborhood

Use　na重ural　p】antatlons　1
D一一」．　．」一L　一一　．．一一．－－

o｝xlo一．一十一一手一一一

Z　ix【x
Create　courtyards，　fbhage，．　streets，　and　squares噂一一一一．　．　一．

　x
黶D〒

@x

Use　water　for　habitation o　iXiX
Bujldings　stand　close】y　toge重her｝一一一一－匿●一．一．．．．一一一一－■一．一．．「一

o
．P」」＿＿一＿一一＿＿＿．

P・［。

．一」．．

?
D
『
」
基
．
．
x

　　アBlx・x　　　　　　「■

Achieve　outdoGr　reen　env｛ronment 　一
�D．．τ

@　　！o　　［　x ix 三
Achjeve　6utdoor　green　environment　　　　　　　　　　　　　　一．．

．｝「■ヒ
orovide　green　spaces　in　buj霊djngs一一一胃一一」．一．－．一．｝■一．

　　　1

　x
黶p．．－

@x一一．．一

@XUse　wall　cree　ers．　cllmblnア1ants，

Green　roofヨ，　water　sし置㎡acesオn　ponds 　　l　　I

n　lXiX X
Preserve】arge　trees　and　bushes 。！・｝・

X
両人r壁璽ψwith　trad面onaLgq堕g皇garde聖量＿＿　一Use　land　e伍ciently 0　1x；o．＿．一直＿＿ら＿一一　　　　　　10　：01X

w

Energy　f廿om　renewabl　e　source 。⊥。1・

Energy　availab翌e　near　t1】e　plade ・1・1・ x
x至週9X．童gm　refUse　and　fhe1 司。ix X

Biogas　fヤQm　reftlse　and　sewage
。1。Tx÷x　l　X　l　X　　　　　l

Provide　p唾皇9重！｝雌＿ x
OConectlon　polnt　near　ho組es 。1．｝． X

Kitchenssink　waste　milhnstallatjon　in　area ・；ズ・ o
｝ncrease　se　aration　of　or　anic　waste 。ixlx x
Use」9運ba幽io　as　extraction 。i。ix X
Separate　drains　fbr　k註chen　sink 。1．i． x

Organic　waste　convert6d　to　fヒrtlhzer 。i。lx x
Biogas　used　fbr　heating　and　vehicle　ft1el

。1。1・　　1

x
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This　process　yvas　fQllowed　by　a　npmerical　e，va｝vation　for　further

clarifications．
　　　　　　　　　　　　　　　　　　　t一．　　　　　　　　，　　　　t　一F

7．3　Numerical　expression

　　　A　quantitative’evaluati6n　of　the’notions，is　done’to，一find　’a

numerical　value．　Thg／yalue　is　expressed　in　terms　of　percentage

showing　how　the　aspects　were　related　to　sustainability・in　their

respective　cases．　The　study　found　that，　most　of　the　sustainab｝e

buildings　did　not　give　much　consideration　to　the　social　aspect　in

the　design　expressions．　Also　it　was　found　that，．mQst　ofthe　cases，

related　sustainability　with　environhiental　aspect．　For　the　case

’of　sustainable　communities，　it　was　found　that，　the　three　aspects

were　more　expressed　in　designs．　A　scale　is　used　to　express　the

numerical　values　into　graphics．　ln　this　case，　the　relation　between

the　aspects　and　sustainability　are　expressed　in　terms　of　their

gradation　and　strengths　such　as　very　strong，　strong，　weak，　very

weak，　and　neg｝igib｝e　with　respect　to　their　percentages．

7．4　Findings　and　Observations

　　　Quantitative　observation　showed　that，　there　・is　an　even

distribution　among　the　cpnsiderations　of　the　three　aspects．

However，　the　environmental　aspect　is　found　to　be，more
considered　followed　by　economical　and　social　〈　Fig，　l　O）．一
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　　The　comparison　of　sustainable　buildings　and　sustainable

communities　shows　some　differences　between　the　design
approaches　（Table　4　and　6）．

The　table　represents　part　of　the　overa｝1　observations　regarding

the　preferences　showing　the　relations　between　the　aspects　and

the　notions　ofsustainability　for　the　three　communities．

The　observation　shows　that，　most　of　the　notions　relate

sustainability　to　the　environmental　aspects．　However，　social

aspect　is　also　given　considerations　for　the　case　of　comrrtunities．

　　　　　　　　　　　　　　　　　　　　Wcak　NegligibleVcry　Strong　S’狽窒盾獅　　　　　　　　　　　　　　　　　　　　Relation　RelationRelation　Rclation
Fig．　10　Graphic　lnterpretations　ofNumerjcal　Comparion

i）　Findings　from　the　Sustainable　Buildings’Approaches

　　According　to　the　study，　the　results　on　Fig．10　might　have　been

influenced　by　the　fact　that，　sustainab｝e　building　is　still　often

understood　as　being　a　technical　question　of　space　eMciency，

energy，　water，　wastes，　etc　which　are　only　the　eco－technical　or

material　aspects　of　sustainability．　This　also　might　have　been

contributed　by　the　staning　point　of　sustainability　which　was

environmental　problems．　Another　factor　is　that　much　of　the

research　has　been　done　by　technical　people，　who　only　work　with

measurable，　quaritifiable　things．　This　historical　background　of

sustainability　margina｝izes　the　social　aspect　of　the　concept．

ii）　Findings　frotn　the　Sustainable　Communities’Approaches

　　The　study　has　shown　that，　the　whole　concept　of　community

approach　is　more　sober　and　wholistic　where　various　social

aspects　are　involved．　，　．　　，
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The　idea　of　citizens　participation　in’community　designs

automaticaUy　tends　to　give　many　communities　the　essence　of

social　achievements．　In　architectural　designs，　the　process　can　be

materialized　by　creatlng　design　programs　that　involve　citizens

and　which　seek　the　interests　ofthe　society．

Even　though　the　aspect　of　environment　is　given　more　priority　in

evaluation，　but　the　total　assessment　of　the　community　indicates

a　balanced　consideration　of　economical　environment　and　social
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ヲ

aspects　together．　However　much　is　still　needed　to　achieve　social

aspects　in　designs．

8．　CONCLUSION
　　In　this　study，　the　followings　were　achieved；

The　study　clarified　a　general　spectrum　through　various

possibilities　that　can　be　used　to　develop　architectural　programs

for　sustainable　designs．　However，　apart　from　the　possibilities，

the　study　finds　that，　there　is　a　need　to　establish　sustainable

programs　at　schools　and　Iocal　communities　where　simple　and

practical　techniques　in　material　s，　appropriate　technology，　and

designs　can　be　used　to　enlighten　the　society　about　the　importance

ofsustainable　living．　In　the　case　ofbuilding　designs，　sustainable

program　can　be　integrated　in　the　design　program，　where

architects　will　include　sustainability　idea　from　the　conception

stage　to　planning，　construction，　operation，　repair，　re－use，　and

disposal　ofa　project．

　　　Implementation　of　sustainable　development　in　architecture

can　be　conducted　through　sustainable　building　and　community

designs　in　which　the　techniques　for　using　buildings’　elements　，

buj　lding　form，　and　multi　functions　can　be　integrated　into　designs

to　meet　economical，　social　and　environmental　aspects　in　the

sustainable　buildings　and　the　communities．

　　The　differences　between　the　sustainable　buildings’　approaches

and　the　sustainable　communities　approaches　has　been　clarified．

In　this　point，　the　study　highlights　that，　sus’ 狽≠奄獅≠b奄撃奄狽凵@is　a

wholistic　approach　which　integrates　various　notions　that　can　be

better　practiced　at　community　level　than　at　sustainable　building

level．　ln　this　case，　the　study　shows　that，　there　is　a　gap　between　the

definition　ofsustainability　according　to　Brundtland　Commission，

1987　and　the　practical　implementation　in　architectural　design．

　　Thefore，　this　study　finds　that　in　order　to　consider　the

economical，　environmental，　and　social，aspects　of　sustainability，

then　community　design　is　a　future　ofsustainability
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