


Crisis, What Crisis?
Towards a sustainable future

The conRm regard nq env rcnmentalc.ses on both the
ocaland 9 obai eves reilecc a qenera acceptance thar
the prerent lorfr and dcqrccorrc5ourc. cxp o tat on aid
0ui t rsocatedconsumpt0n pmct icesare!nsusta inabe
The conUnued d sappearance of foren cover and deqra
dat0n, the oss of biodiveuity, air and water po ution,
and the chanq nq chemisvy of the atmosohero aL .Le,rv
rcfecl the napproprateness ofour presenradvttes an;
trie necd for dore effecrve env ronmenta prorectton.

Concehs oler rhe (hrionship between human activiry
ard {iqvrLopmentand dreir niuence on the env ronfienr
re ong4tandins The Earth s Gptd! becominq a inoie
crowded place the ess-deveoped counves experknced
exponenrra growth fales thar ed to a doub n9 ofgobal
p.nu ation nlu5t ?9 yea^ In advsdced econohier orow,
n9 evdrnce ofenvironmenu desvuction has made peo-
ple increasin9 y aware of the potentia y ifreve6ib e dar,r-
age be n9 caused as a iesu t ofdom nsntdevetopmentand
consumpton pracrces The pcfures ot rhe Eadlr  t r rnsn r -
led ba(r nom American sprce.0ssions pror'ided a pro-
faund symbolol the Farth as an nterconnected, dVnatr c
systenr yetat the sa.ne tifre i ustmkd itsifagilty

Thc sign lican( ol9/uba if rerdependence wasiurther
h i9h 9hted bv thc energ/  ( is is  of  1973 the fe j ryes
that  hrd been fosrered by an unh ddoed rs n enerq/
c0nsul^npti0n n advanced econom eswefedirecty chat-
enoed.nd ca ed dtoqre(on Fslenth lv the c.onomie
rat 0M es,rh ch had ed to 25 yearsofconttnua oroeth
had becomr p/ob emat c. Thne was an innssinol.s of
tuith in the abltiiy oiscienceand technooqy to;verconrc
any p0tentaldfflcu rics n the puEutt of oroore$. n(e6d
of rerna n nq mnrn ited to a be efthat tichiotogics
nnolJton dould conr inue ro cnabe owener0!  coNumG
uon and l,fc{\ le ,cqu ,emcnts to be met. it ;; recoF
nised that we had to come to terms wirh the rer tt es;r
Jinlte resource iever5and rhc caffying capa.ricsor!!0,
systemsat both os and qloba eves,

ln the an 20yeotr, ou/ knowcdgc ofenvironflrental
system5 and their inteEction and.eatoosh p with human
act vt es has elo ved through the deveLopment of nat o_
na .nd ntern.iioial r.search prograrimesand more
$phstnsted nethodsoi pred cr on enab ed through
ncrearng yaccurate modet tng techn qu$.At the same

devastati0n has tleen wtnessed lr6G
hsnd fofert d e back and euthropcaiion orhkes in ScaF
0rnav€n c0untresand southnn Canadat the occunence
0f widespread fam ne In An ca dur nq the t9705 and
1980s:ooqo nq tnr , \  a id na nuk ' t ,on for ,  ssni f , . r^ i
proporrron or  the wods popu ! t ion,  rhedepktoo of
rarn-rorest hardwoodr resu tinq in the o$ ofbiodjvefsitv
ind tedestru(non of  r radnona shrubwoodtanddue ro
rne pre$ures ot  fue q! rherhq,  r t re,ncre ise in  the o.cu.

rence or sk n cance6 assocated with ari05phericozone
dep et ontand the increaslng number of asthma sufielers
uur'r r congened urban areas lnked ro ow-eve ozone

D$pite this our life sg's and coisumption pattehs have
f. ed to rellect our.oncerns. tndeed, rrhouqh enerqv
e{i.iency h6 cont nuairy mprcved, the qrotth in c;;,
sumptr0n reves hasourstripped any porentiat gains made
n th s re9ard.Although new te.hnotoqies haveenabkd
fosti fuels to be ut ised more efficentyand ncleaner
ror0rs the cons lnvoved n mak nq such improlements
have argey put  them ou( of  reach for  the newyin-
dustria isln9 nrtions, whefe theqrowth in eri ssions s
takin9 p ace at the rnott narting teves.TtreE are difficult
'esu.s to b. addrcsscd by advaftcd ccononies n $s
regrrd as the 1992 G obai Sumnr t in Ro h ghtighkd.
fow doyoLr avo d p acing resfiictiom on, or hindffng,
econom cdeve0pmenr yet pronote th( st/u99lea9atnn
env/onment t  destru. t .h ,

The potcntia of nuccar energy once regdded as the
natura successof to fosstluel hs been cutailed s a
resul tofenvi ronrncnta ( !nccrns add the t ruecosts n-
vo !cd are bec0.i n9 incJeasing y rpprrent The fle tdown
tI Chernobi in 1986 and rlrc (oit nued inab r\ to f nd t
resorurron to the proberns posed by radiated wasle dis_
posa hav! rocused publk conern on thc vab ity of rhis
enersyeource Thui t con bc argucd tharwc rvc rca0rd
a moment 0f f ianston in  both our  producton and con"
sumpt 0n 0lenergy Nelv techno ogics m6t enab e u5 to
work with and for theenvironment rather than be uti s.d
ar  toos thar  a low us to conquef  and dominate. Ih.
n0tion oisusra nab e dev€lopment is tnoeasingty nresscd
n th s c0nnec(ion. Cenfia to thisconcepi ts the require_
ment that cuftent pracrhes and poichsslrould eMb e
Laccofdin9 to the 1987 Brundtand Comrn ssonJ devejop_
medrwnrci meers present needs w thout corrr0romirino
thc abi l tyof future qenerai ionsro ahkve rhetr  ncds;nd
spirationjln movng towards rnore sustainabe rehtons
between development and the envirorment, three intefie-
,red components of hudan impacr need to be.ecoonhcd
Based upon Pru Ehnichs 1967 formu a,  th is  mpactmay
be regdded asa product of plpu at on, consumpt on, a^d
tecnn0r09y, (omponents that e\ sr ro0erher evervwherE
Thui

lnvironmenta mpacr r Population x Consumption x

Thi3cqudton i u5tEr.s the a!Luat cnv ronmentat cos$ ol
par . tcu a l tu-sty$ mal inq rangibewhat6soof ten
nvB0re t ,posng t r r6e cosis  i \  pa,anounr fpeopk a,e
r0 0e encouraged to mole towards mde sustainabe forns



The global  environmental  cr is is  is  a quest ion of  surv ival .  Never before
in h istory have human beings had such an impact  on Earth.  The re_
sul t ing problems are a product  of  the s ize and growth of  populat ion,
quant i ty  of  consumpt ion,  and qual i ty  of  iechnology.

lh. qathring of wood lor {u.l

aid <rub forc*i.wood is rh€
pin.ipt sorft df eitrgy {or
mon peop e n p00r.ounrf'e5!
wherc woncn hayrpend larqe
anounrs of rhot llh. :nd '
s09y 6idh9,d hafust]n.l
tr m nany rq otr rood

Brwed 1970and 1990 w\ l+
su phu-bad em $iois d€ -

wNlthy oECD cduilft! cftiij,

world rc{ froo 43 to 39 Dl-
rhd tonns Th{ fulurc dcBt-
opm.nt ol rhs. idsno 1i^a
court' ci hc ud iq rh( r.: b,tl
rion ifhab raiBorch m wdh

0k(5 thc ovnoim.n$ crisis

Nrckr wak s rcunuratinq
at!i odrnirq nk.9o ra', th!,
probren of w4re d spo! ha5

thrrdd connruclon.os{t
io, n( ar po{s nat06 r.:,c
from a250 perrwh i r94 +o
t?,000ii r935 rcfled nq lt.
I sl r,d.' i i !d!.ai c?^1./ fd



Sine r900, rheword5popuh-

20 tins b gger rnd indu5tdal

9000qb. The.ontiiuing.i3c in
rrrE wof d s p0ntrrxiioi rdd.y is

rc(it ph.ionrnon B€forc lhc

produclioi did lh. fomation
of ci\i{taks bY lhe ary fba-
nbhq civ isat or! popu ation
kvds were ri etively nadc tor
more thai 30 000 y44. Th€c
ncw foms ofso.iarorq.n s-
tio^ oabled 9r.atri numbds

arg+*aie mgtstion to |owtr
and ( rlcs tom rhc 17th (n-

pir od ofsunaiicd h(de.ll
has only bccn ii lhc hn 40 Io

,rc$u$ of populat0n qrowth
hav. talcn oi rcw dlmcnions.

I'or n9 dtar show ltrc s 9i

gfowth, rid tlro* a@srhd!

rducd arrcdy hav. vdt ba*

Popu lation
New centres of growth

Therapid i tyof  conte l1rporarydemoEaphcchangef i rahes
I L,ncear whetherthe patterns of growrlr and urbanisF
tion bc rq experieiccr.l I thc dcvcop n9 Bord are repli-
cat  n9 t radl t iona pat t (ns of industra lsed economksor
whethei they are fundamenta y different, Whi sr actual
and furure predictions are hindered by diffculties in
co cciinq a..uirte drt2 the envronmenta .onsequen.es
and intr€sirq st€in paced upon both natum and soca
re5ource5 are becod n9 cearyapparent

Unted Nat ons projectionsest mare rhatlotatg oba
popuktr0n by thevear 2000 wi lbe between 6and 6.5 b i -
on persons.To put thslnlo perspectlve, the tora popu a-

ti0n stood atjust 250 ri lloh,2,000 yeau a9o. Unt the
adventof industr ia  saton n Europedur n9 t l re  lSth and
rgth centur ics popul , ton gror th wa59@duarand n.o i -
sstent, chamctersed by high birth and death ratesand
peflodswhen popu ation kres dec ned throLrgh poor
aEcullum orsanisaUon, famine, and disease.lt wai not
unti 1820that q obalpopu ation reached one b lion and
dcsplte European ndustrhlisstion, migraton and th€ fe-
s0urceexploitaton and d ffusion of new technoloqies
overseasthrough imper aL expansion dur d9 the 19$
century t was another hundred ye!fs beforc t reached

5 nce I94s erponent! Eowth has cd to a 6pid vpan-
sion 0f nurnbers or an eveGincreasin9 bse popu ation,
Whist the 6te ofpopuhti.i growth has decined and
nabi sed at very low kves ln a number ofadvaned eco.
nomies the fa in death raks but ptlsstence of high b dh
tatcs in develop n9 countres has ensured a rapid expan-
s0n of9lobalpopu ation. Death fatei havc been redred
thr0ugh the ntrodudion ofmodcrn preventatve and
curut ivemedlc ine, lncudinglmr, runisar ion, tvatersanta-
t0n and ant lb iotcs,  as wel las mproved agrcu ruGl tcch-
n ques,  which havc cnabed h iqhercrop yeds n cerra ln
arca5ofth( dcvcropiDg wodd, Pre!!r ty, w tlra grow(h
rcte of 1.70lo approxlmately 190 mi lon bifthr and 95
mlilion deaths occur each yft r add iq a iu(her 95 n lion
pelsonsto the Earths populaton annualy 0f these b f ths
95%are ln the k$ devcooed counrrks 200rr-19 d i  ion

The growth in  popu. t ion le les s paDtkkd bythe f tpd
urbanBaton tak n9 pla€ in manydeveoping world cirks.
In 1990,43% of the wortds popiration was urbanised,
comp.sing 73qt ofpeople lvlng in deveoped countrks
and 33.6qb n deveop n9 counves.  t  hest  mared that  by
the year 2000 the totalproportion ofudai dwe erswi
rrave reached 50q6i this increiie being. fion whotty
represented by the growth ofcitles in the devetoping
word. Forecasts ndhate that wlthin to to t5 years few
cltes n the deveoped word woutd fearLJle n a top 20
tabie of the nost populous urban aqq ofoeratons. Mex co

Citr and Sao tuulo a ready vk wtlr NewYork andTokyo
and,lfthet have notalready done so !vi soon overtake
rhem, as wl nanydhe6 jn rermsofabsolure numbe6
The strain 5uclr a rapld increare h6 paced upon rlrecties'
so.aland physkal nfrastructures i5 ndicated bywlde
spread Lrn- and underemployment, burgconinq slum
districts, and the pro feraton of squatter sertlenents o^
ava kbe hnd. typ ica ly  in  per ipheral  ocat ions. l t is  s t  n,
atfd that a th fd oi$e urban population ln developinq
count f ies lve n suchtond t ionsiwhen new dwet ingsare
considfled Jhanty-type dwel ngscomprGe twothirdso{
a lnew housholds,  A thouqh urban pfe lsurerare cea.V
not asdramatc in advanced economier many c r et par+i-
culary n the nore dynamic req ons contnue ro face
urban developmentp.essurerasa resul tof  miq€ronand,
hore iignllcanrry thcchang ng nuhbq and Torn oi
household structLres. Sather than a s mple growth in
nLrrnberr ch3n9ln9 socia reations and life-styk clro es
h e usted a arger nlnbsof houschod un ts, for ex-
,df  ethrough aterne!r ia9e.ohahtat lon,endincreasnq
propoftions of divorced and remarryng coups.



Two demographic t rends are present ly  beinq exper ienced at  a scale
rnar nas n0 n stoncal precedent: an exprosive growth in the total
g lobal  populat ion,  and the increasing urbanisai ion of  that  populat ion.
The demand for housing for new urban dwellers is qreater ihan ever.
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ba la nce

UIban forms help dlclnte, and
4e didakd br, .hrngii! n,ns-
po^ nods Thi dde ophent

development at rhe b.qiniiig
or rh€ 20th en&ry n turopr,

lor damPk. H qh'd.djty nao.

wse encodagld 6 new d.vc

s!(kd.d |r. tran a^d rra n

ckicy atrd h 0h kvcr ofOo lu-
I on,The B. i srowdsrhlp

ensurd th,thoutrho ds havc
n(@5 idy bc.om. d.scidor

Consumption
A matter of

concern about tbe pressuretappied by exponentia popu-
lan0n qrowth to the environment is nol si.npyabout
numlrer but a so rccogrires rtrr widg r|q d sparry:n
c0nsudption patterns aid fe,sty es bdwe.n rch !nd
poor. Tradit onal econoniic node s of dNe op.nent have
fiade exp cit the nl between progress through ndunria-
uaton ard ncreas iq  eves o lenergy.onnrmpton
ndeed, the dnectcodcaton berween p€fcapita enfrgy
use and the wealth of nations provides evdence ofth s
assoc at on. Induf al sation both necessitatesand st mu-
lates greater ener9y consumpton eves, in convtur ng raw
materaB nto mandtactured produds and n s i rnuatnq
the deveopmentolnew products through technoog ca
nnolru0n that add toen€rgyder.ands. For exarnpe,
qh st the production ol electric ty wa5 or qtnatlv nrended
to provide lighting ii bullding3and 5trct5airn dark, uril-
tyownvs have searched fof ways in which tre I in-pranr
nvestrnentcoud be dt sed at other timesolrhe day As
standards of living fora arge proponion ol the popu arion
rncrease, t€chnoooical nnovations qradLralvbecome
re9afded as essedua.Tlre teephone, the retrge6tot the
car, the teevision continua y incrcase the erergy requife"
men$ 0l tne average consumer

The inequari es iecognsed b!twern industfia ired and de"
veoP ng.ounnies are refk. ted 'n  the I  rcspec veenerqy
coNumpr ion k les konon calvadcnf td so( i€tes -  fo ,
exampe, roost European counnes * consu.0e approx-
mate y e hLndred 9i9!joules ofenergy pef peEon perytu'
the equ vaknt  of three and hal fmerrh tonnes ofcoal  ln
the U5 and Canada this figure s coser to iC tonnes per
pcrson per year,At thc othcr !nd oi the sca e, counv es
remain ng at low leves of ndustra saUon typica tycon-
surnelust0, t  t0nnes -  1ob o i the amoui tot  rhe h qhest-
comumhg sockts fcond tonsenabe devetoping soce-
ncs t0 rcach the consumotjon leves orescnuy recordcd d
the lndustra l ised natons then wth thevast  popurt ton
ba5c5 thcsc.ountrhs rcprcs.dr e irrpiQtions forg oba
energy rcqu remenlsare mmensc

The energy crsesof  1973 and 1979-81 i l tusrrated to
induska scd countries th! depeDdencv on high r€vetsor
en€rqyconsumpton requned to suppo4 the r jfe{tves
The mssage has b(ome more ufgentas growinq lnv ron-
menta c0nsciou5ness has recoqnhed the nrptcatons of
ak polution, ozone deperion, and acid ru n for future
generarons.Trih greater understandng has nansar.d nlo
suppo(r0r m0re sustainable forms 0f deve opment, wh ch
w0rk wlthin environmenta constraints 6the. th!n tryin9
t0 ovflcome thelYr. An important component ofth s
debate tus focused upon a /e ek urtion ofurban forn
and iunction aid contemporary industrial prectice! and
procedures. n th s reqlrd, there has been an nmased
wi ingness to recognise the mpo(ance of $ues sLrch as
0rban densltes n determ ninq enerq! eff c ency and the

va ue olmollng towards environnenta conc(nsand the
more efikent use of raq nrare.lalswrh e55negatve oul-
pur and env ronmenra damaqe ltofi cradeto q€w).

Athough pub ic 5upport for environnenta Gsues is often
bigh yvocal  acrualyvansatng these beiefs in to
c&nsinglitu sqles is a more complicrted matter tmpo+-
anty this necessilalcsan onderstand n9 ofthe possibe
notlvatlons forchanqeihow can an indllldua s decisions
be va ued? A5 dominanr econonies have pta.ed over,
rlding to th n the princpesoirlre fiee mafket the post-
tion of p acing value - a prjvatejudqement - on the
envrcnment rraditona y regarded as a public qood, isa
comps( one.A furtlrer paradox is ntoduced:whitstthe
goba sign fkance of environ.nentals0ess is fecoqnised,
thcsc ir5ucs must bc u(kcd ar rrre toc, eve. t,tanyhaw
argued thatour abilty to combat prob ems rhis conplcx
r€qunes a reassesefient ofsoca va Lres !nd co.imLrnita.-
ian pfnc pes.The environmenr s a common concern and



The Haves destroy the atmosphere through their waste of energy;
the Have Nots increase in number and suffer because of the lack of
energy. 0nly through a radical increase of efficiency and a refocusing
on renewable energies will it be possible to provide the desired life-
sty le for  a l l  people on th is p lanet ,
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gv
A question of sustainabi l i ty

Byharnessing enflgy through aqrjcuture, humans have
rfansrormed nuch ofrhe naturaiword tosut their re-qu 'cdcnE 5 n(e.r(rqy s nefther oroduced nor conqrm_
ed,0ntv r r rnsfered a l  potenta lenerqysou ceravarabte
ro 6 rep'sent a iorm ofsotsr enerqy, sroredas bromas
n r rees,  a tos l  es n o gas,  and (oat .Te(hnooo.a l
nnowrons h,F rMbed €.h of rhs€ F,Ka ro bi d,rcov.neo and ur 6ed, typcty eadrnq ro a qreat exoansion
orproouctrcn Gpacities atoch 5tage and promotino newuscsan0 c0nsumpron parr \ rn5 Dominadr forms of ;nof ,v
ur rerk(ao evourion from muscle power rhrouoh the 

-
o6c0wry 0r  f reand rhe Lo.nbuston o iwood and duno t i
rne errructr0n ornon{enewrbh fossi fuds and theirc;n
verron t0 erecnicry M6ce power and wood burnrno niprov0e a propdrion ofrhe eneqy rcquiremenrs rn thiemor ndusrr  J t i ted:o.che5

Prior io the industr at Revo unon, our ensoV sources wereplliranry renewabie.The form and deriqn of rownsandqres rcof inr0cafutc.6dojtioi charader stk, of th.
o@rrnrcrodrmak, rypicaty orknred to takc ma^mum
advanraqe orsohrerv ry  Theonset  of  ncw formsof
musvat0rgan sar ion dur ing rhe tSrh cenlury was a,oetvenioe0 DV rh. devetopment ofstcam_oowereO cno nriofv(n 0yc$ nsrcrd 0t cllafcoat. The contnuatfefne_
mcnr or rhs n€w tcchnoogvopened Lrp new v slas for
oever0pmcnt ncrcEsing thedemand fo, energyeven

Tne lndusrrD Revoturion wd a fossrl-tuc-based revotG
r0n: the rwo wcnt  hand in hand.  A thouqh (  marted s
ora.mrcsrep in kr.is of nnoqrive proqress sr an eartvs laqe rhedenimentai  impicar ionsof  thesef tch id.d ier
wcre app.arent:ciries were blactened;the s[iescont];u v

cd w tlr dense smogipoor hca rh cnsucd wth chirdr.n'
oeverop n_g b0ne deficicnces rhrough lact ofexposure rosun,qnr  rne pu6uto iprogresrnd demand tdr  se-n.(45'49,cn.r9y rurrumpnon ro teed new life_sryhs hasLyPrcary 0rEct such (0ncern5

ln the per iod of , (onsvuct ion fo lowing Word ldar  Two.rne r0rc 0rcn.rsyrn fhd d ing and.ederninq n6r ional,nousrres was pafamount. lhc market for Detokum
surgeo rnrough thc arowth,n carowne|shrp encoucoed
oygovernments and concretsed in ubd. and rnos\;. v
su0urDan,  lo ,ms of t iv ing The nucedr indunrvorcw inpan erw,th mi ra,isticobject/ves of rhe Cold r,{re oeod
eecvrcrty suppliers n the u5,8r/tain, and etservhe,; woeen6!4qed Jnd absidised to devetop ths nell k(hno/-ogy. m countns w fi few fossi fuetrcsources thc ouEuitor neu rucsr re(hm oqrcs to suppty enfl9y needi was

Technolog es focu5ing on rhe poknria to harye5trenew_
a0e enc19y rcha n.d tarqely underd.v.oped arre, tq45,

Technolo

when fo$il fue s and nucear po
economrctormscapabeof  meer inq futureneeds.Ar
presenr, rhe.16 5 in non renewabe enugyresource, andirc recnno0g s bded upon such source, are not im
mmeni, but€n be effecrively foreseeo. tt has become
of rrrar 0dr kchnoogicatadvams have had both o obadro ocr sqronnstar co6equence5 our o4r ndino
Dm rn progress th'ough kchnooq, s moes nqtv o;sr,
oned, a on beren if we loot at n,c e, po*ei

Fo$ilfuetresources are talvttabty fin tciconscNation re-presenrs0ur bestavaiiabe cnergyso!rce. tndeed, mon of
our  new s0urcesorenergy in  the ,sr25 yea$ have (ome
Irom ffprcred effciencl.and ther. renains a qrea( dei
0r(ope ro, rmprovement in rhis resard.An im;ortant
4pecr in movmg towdds grertercnerqy eificencv 5 to
ensLrre rnat  thc appropr iak t ind otenerqV6 used for ,pafr(uar rrst. ror vanple, the cosrsofelecn citv oro_
0uo on, on(r os5 in tranral,on and th,ouoh suo;N lid6s,arc i  r ,uaccoun( ar f  f ; r  hrghd than other  6,ms.  rheenvgywasted /n the process each year woutd o/ovde
enougn powef r0 hst a the homes tn the US. tn th!
onger tern, t 6 byracf ng thc deepcf roots ofwa,tennprrrons or  t "odudon and comuhproh ihat  w.  wires0ve lne energVcr ish notbycrcat inq moreenerov t isrmp0itant that we rccognise rhe importance ofcha;ornd

ouf varuer atttrrdcs and fc_styks in th6 reqard.Th;i
musra60 be a pa,a e shirt h cncrqv p,oduciion f,omnon-reneweore to renewabte sou.cc, and tro.n so{a[.d
nard r.chn0ro9 es- based upon rigid and cennatis!d reor rossi|lues - to sofrer technotoqies _ those wh ch are
cnvr0nmenta ybeni9n and ecoogicatt baraiced Therecnnoro9y to uti 5c rh. vd!t rcsourccs ofdirect sor,
!ne19ywhich rhs p anet reccives cach davalrcadverns
an0 w r0e a entrat  co l^ iponent  n thD cssentat t rans ronoacr  rc  recnno09ysa tqnoenrwi th natu,e
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rHuman history is tl'te history of energy transformation. Every era
marked by its own techniqu€s of energy generation. We are now
.entering a new solar age.
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Architecture and Architects
Renewable enerqies in archi tecture and design

3u ld n95 codlmc h!llof ih.
cnerqy lhar i5 sed by humri
bciigs.Thc dt of build ng €nd

lhc fashioiiig of homogenouj

mpid dlc if riqgy.oi!mp-

wdk tft mosl ifsgy by ̂ or

Thc wof d! iiqgy conamp-
tion €n be broken dohn hto

2a



Architects, engineers, and urban planners are not directlv responsible
fo.  our bui l t  environmert ,  as an increasinq nu.nber of  buiro inos are
bJ'h wi lh no care for  qual i ty  or  e i f ic iency ard wi thor,L anv ar-chi lect
involved. Nevertheless, architects, engineers, and urban planners are
responsible for  the energy inef f ic iency of  b.r i ld ings they des.gn.

0ur bu lt env fonment representsa partcular naniicsta-
tion oftechnooqicalinnovaton. Bu ld nq5 provide sheltrj,
faciltateour activities and intemctlons and represenr our
d€stsand provide culturalexprcssion The methods by
shnh we applytechnologles n rhe design and construc
tiod ofbuildings have difect mpicationsfor the amount
or enefgy consuned The enormousarnount ofenergy
coiamed by buildinqs refkctsa conrinuing increase n
irie defrands placed upon edcrgy resources and synboises
rhe probematic reationsh p berween rrch tecture and
r.chnol09ythat haserne19ed dufing the industria aqe.
rierwo haw brcme interdependeni, and archlkctura
in iovr t ion h3sincr€r ig lyneceesi t , tedlechnoogical
and eng ner69 dpedse coupled wi th h ighc/€nefgy
demands n both construction and operaton,

The Indostra Eevo uton hera ded rhe pursu t of0fooress
aod inovation dictated by a hufran des re io do away
flth our dependence upon natural constraints and n so
dorn9, t0overcome 3nd dominatc narure. natherthan
,orknq wi th par tc ! la .  envton.  enta lqu te! ,  bu d ngs
ruve rcrcrsinglycome t0 represent enclosed soated
boresin whch thc in tefna envi ronmcnt  sar t lc ia  y
contro ed. Structwes are ma ntained at temperuturcs
deefred confortabe accofding ro the purpose of the
buildn9: whether the refrperarure ouis de is -20 degrees
or 35 de9rees Celsius the nternal ternperurure rem, ns
ronsknt.Ach eving th s comfort necessiktes corlsidcrabc

0r rou6c, the cve ofenergyuse ir argelydependent
Jpon lhe technoog esappled in derign and constructon,
and lhis maybe considfred at threc eves.Technology
dererm nes how much energy is required to optlate the
x^nca in  a  bu i ld in9 i t . chno logyd. tcnn ncs  w l r ! r  kd  or
cnc.gy s uti sd and how effhhnuy;techno ogy dercF
di^es how th s enflgyis generated oi haryeskd. How
rechnolo9iesafe eripoyed n building design is the ulti-
mate /espons bil ty oi the archiioct and enginpn Th.y ere
1600dslbe fordicrat nq the energV requirements of then
d.s9ns  For  exampe,  i f s t fuc tu fes  are  desgned tha t  use  a
loroi9la?in9, then the enerqy reqoirenents ofbu d n9s
rilrn(65a ly ncorpoGte thc costs ofartificia ly main-
i3ininq internal c0nditions against extremes rn erterna!
i.mpectures Likewise,lfa bu d n9 has insufficent
wiodow space, ene.qV fequirements jncrease asa rcsult
oi having to provide aiifical lqhlinq.

A number ofgoa s and objed v$ fof more eff.iedt
ouidinq desi9n can be proposedl

,8u  d inqs  shoud onVneed to  use  ar t f i ca lmed a toB
,1side when the prevailig cond ions exteina ynake
ru4:n act!it es !ncoflfoftable Assuch,bu d ngs can
rovide a buffer aqalnst ud.onfortable env ronnental

coid tons loreNample, extremB in tempmture of

b)Bu ld lngsshoud avoid restct  d9 natura lcond t  ons
rerchinO their nterna spaces thatwoutd be dfpositve
beief t  to  thei fo.cupants.  Fo.  exampe bui ld inqsrhoud
bedes9ned to nraximise the use oidaylight over art fcia
l ight  ikewR, bu ld inqs+ould a im to be natom yvent t ,
ated wlth fresh air miherthan be contro ed though
.nergy-consumin9 he6tii9andventllation svstems
c)Buird inqs should be de5iqned to *s is t in  the cotecton
3nd stofage of /ece ved energy sources, part cularly sotai
ene19y, and then ut ise thiswhen and whtre requncd By
*orl ng with, mthcr than trr'i'rq to over.!nt nrc Earrh!
natura ensqycyces buid ngs can be desgncd thatcon,

dlBu d n9s ihor d arso be env ronmentalry resoonsive to
then b.a sdrcuid inor  Nor.n lvshou d th,"y  min me
Intefna energy c0nsumpilon thcyshoLr d a s. alm notto
creat. exteha dernandsor nduce he9at ve cnvironnental
effects Lo€ energy cycles sn bc utlised, but shou d nol
b! altcrcd or used in an unsustainabe way

To fac iLaLe these goat we need to earn from our pre-
industrial hirtory to rea ise rhe fundamentat rnportance of
the felatonship between human activitvand na!ufe 0uf
fnrt bu d n9.tructurc5 providcd rmplc protccrion from
uncomfortable tempcnture extrems, and unt hirly r-
centy a Iargc nrajority ofpeoplc spent mLrch ofthcir ves
0utsde mther than wi th n bui td ingr  At though thecl ies
ofeary civil sations altered ihse trends,lives r€dained
wfy much dkhkd bysolar  and seasonalcyccs innfsd of
nyinq to hom09cnise living conditlons throughoutthe
year, as modcrn intcrna building envifonments attenrptto

Throughoul lhe centufes ngenious 6e of lechnoogy has
enabled soc et es to create highly effclent structures
ul i  sng naruGlor  renewabc makrals  in  thei rconstruc-
Uon and slfr .r energysources to enhaice thet perlor-
nance. Alrhose who share nteresr concern, a.d fespon-
5ib i ty for thebui l tand u ibui tenvronmentshould fe lect
upoi successfu histofka exampesaid alm to revive and
nfne many of these forgotten and ne9 ected principtes.
Be.oq.sinq the dependency of human activityupon
nsinta in ing a susta inabe reatonshipei th rhe natura
en!ronmentshoudnimLrate9rearerunderstanding of
constructions in natLre, The sophist cauon and codpLexity
of  panr  and.n ida nructure5 the impof tanccofor
dered chaos a seen in skins, shels and ce s - can pro,
vde nanyc uesfor contcmpomry research.Through a
bet tef  undelstand nqof  suchsysteds ourabi l i ty toadopt
an hohtc approach to buid ing desiqn,  where both ocal
and globa envnonflenta ihp carionsare &ken intofu l
considerat on w lbe facilitated.
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