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11Ho other large ariimal has ever lived on earb.'1 in suC:1 m.1rr1:1:':Jers as t.11e present 

population of hum:m be.i_rigs. no other animal has adapted. itself to such a wide 

variety of cli.1"[1iltic arid gcoqraphic conditions, and no other anirral has used 

earth I s resources so extravaga'1tl y. T..ri.e very sJ.r...ills which make possible this 

narrow, tec.'1ru..cal success; in which rran-kind 0V2rspread..c; tJ1e earth and busies 

himself in v.d.de-ra>1ging acti vi tics , thes2 s:td.11s u I repeat, rrake mm also 'b':lc 

rrost ·aangorous of �J.ls. Th ... � gr,:;atest danger arises from t':1c hqavy &--:m:ia.110.s 

that hurran bcings make upon the e,"'lvironr.:n."lt. All othGr animals together have 

a less disruptive cf feet up:>n t.rie enviroru:-cr.;nt t.,an rra."1. 

There is y8t another dan�....r sts�g directly from t.11e ability of hum:m Jy:c,__ings 

to su..rvive and a.cl.apt. People are, in fact, ca1)ablc of living lrrtder conditions 

which give rise to d0structive fn1strRtions u hostility a>1d Crtk";lty. 'lhus; the 

remarkable capacity for survival a.'1'1.d adaptation enabl0s h1.ll"EJ.1 life to cont.i_nue 

even whGn it bccorrcs degrading. Pc-0ple cro.,1d togeth-::rr in hur:1.m scttlGI't'e.nts which 

have no sense: of ccrn::mni ty r in which mutually satisfyi_ng hurran relationships 

haVG largely ceased to exist, arid in �,l!:"'.ich even b"le notion of beauty has bc'"D!l. 

lost. In other words, m:m reverts to living like one of th<� lower aninals 

wit.l-iout havi.:.'1g th2 benefits of natural adu.ptation to a specific 0_nvirol"lITB11.t. 

The problfZ!Yl of hum=m scttlt'l'.Lm-ts in the f.i._11.al yGars of the ':1:':1811.tieth Century -

which is o-:>-ntral to t.his conference - is obvious. Pill the hurra..n advcmture 
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cu1rninate r pc:-.rhaps tcrmi.l'lat."1, in nothing r.or-2 than an aimless swelling of 

populr\tion and the buildi...'flg U!? of habitations in uhic1 the sense of fello,..'Shi:O, 

of hllffi:lll cc:r.mu.-uty 1 is less tt1i,m in tt'1c caves of our distant c'J'lccstors? Surely 

we have rcac.'1-icd a r.x:>int in history tJ-lhcr8 our �.-.r:i.s<lcn MUSt t?...kc over Md direct 

our technolog".l to.·1arcs something rroro than rrere survival in a world degrfl.dea. hy 

activity for activity's saJ�.e. :·�e :r�ust, t.1-ie.rcforc, sec the problem of hman 

settlGI:ents as a probl'2m of choice 2nd of corrm::m will ratl:1er than as a rrercly 

technical question. 

t·Jhen I errphasizc d1oicc mfon� technolog'.f, I am saying that ·t-.re !"lave sorre real 

options at this point in history ru"'ld t.ria.t w2 ca...'1 do sorrething other tlian 

develo? rrorG tec±.nic.ru0s for building and OP0.ratinc:r huge cities. 

Consideration of the problG-.,s ot h:Jire...11 scttle:"X'.nts has roncentratcd upon tJ1c 

dcveloµrent mid orgariiza·tion of huge ci ti.es because our ti.'1.inki...1'10 - a'fl�. our 

planning - are typic3lly dominat.-xl. by t..l-1e analysis of past and current trends 

and geared to gra,Jt...11" '.f.hcsc trends show t.½nt we ar-2 now cx.rcricr1cing thB rrost 

clrartatic c.�angc in the aistribution of population t.liat !K�s eV8r t,-:ikcn plac� -

the. shift from a prcdominc.ntJ.y rural to a prc-ccrninnntly urban way of life. It 

is antici?a-wd th.at by tho ye..ur 2CXX>, �YJrhnps threc-and-one-h.-:l.lf billion !XX)ple 

will oo &,1clling in ut'b-1..r1 areas. TyDical plan.11ing prC)(:ec.urcs indicat".?. tl:lat we 

address ourselv,2s to tt-ie task of crcatinc_:r livc2blc cities. A broo .. �or viGw of 

the irrrrcdiat.G future, a vi9w l:.x"'\scd UJ?C)n the :LT11X)rt...c.·mm of e:.'1oice .., L'1oicates b'1at 

we should na.1 consi&:?r ho�, oth0.r patter!ls of scttlQt!Y">..nt could reGt tri.P- ne0.ds of 

the people ncM flor..Jri.11g t�varr,.s the cities. Ohviously, plarm.ing for d10icc 

involves dec:pcr lovcls of g:u.0stioninq - questions ubout t}10 so�ial a11d economic 

inflmnms which c3.r2w pc-Ol?lC to\·Ja.rds cities;: questions also about the conditions 

which e..11able peorlc not only to survi W) but to li V8 wi tb. a s0..nse of sclf-wort.h 

and mutuo.l rr;s?3ct. 

I do not suggest �t W3 ca'fl rlisrcgard tl1c current trn_'flcl..s, for it is quitQ clear 

b,at no effort of plc'.1111ing c:nd dcvclo�nt rould sndck::nly l."'.c1.lt t..'1c rush to th8 

cities. HO\'X)VGr, if ,.� <lo not i.m-;Ddia.tcly h�gi.n to b1u.nlc und plan in t�mns of 

alternative choie0s, Um only force thi..1.t 't•.r:i.11 ov0r h�lt ,,10rldwi<l8 ur!JanizatJ.on 

·will be the collapse of tl-i-2 cities t..'1ans0lVDs, a collnps� already !1ap:')2...ni.'1g in

certain citi0s.

l·"h.atcver patt8rns of scttlcrrcnt dew)lop hy t.l-ic year 2('(X), those settlc.mnts and

rrore •• " 
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t.lie rang0 of hurrari activities occurring within t.½crn will 1:e c!cpc.."'ld.2.nt upon diverse 

and vast supplies of energy. Tho technology which I!Bl-.:cs a I!B.Ssi VD hum:m 

population T?OSsiblc and tho mchnology ·which enables a wide range of s0ttlc-.m.:?nt 

patterns, is a tcch..t1.ology which produa;s and uses huge ar.ounts of cncrgy. Peo!?lG 

live under e.xtrGites of clm,.te nnd e.njoy such a prodigious range of activiti<=s -

even the activity of qathcrinq for a worldwipe confer011cc such r-S Hahitn.t -

because P8()ple m:1ke use of e..11Grgy ir1 such vast and various \·.rays. A5 Chainn.m 

of canada' s new national energy corporation, Petro-(' .. anada, I am concerned with 

present problems of energy supply a.'1c I an even rrorc concerned wit'l-i tb.0. future 

denRnd for enGrgy. In considering the cn,:::,.rgy needs of the futur0., Iona; rrore 

aff inn that vX= cannot afford to plan on th� basis of t)aSt and current trencls. 

If we assum::! t�t a a.cccnt stanc'lard of life for the 'lt�rlcl.1 s peo:nle inevitably 

requires increasing per car,ita consU111ption of energy, wo are nost liJ�cly to oo

planning for a.11 cnergy-starv1.:;d world or an ecological disaster - or perhaps hoth. 

Though Petro--canaaa is charged wi t'l develooi_t1.g nGvl sources of fossil fuels f.or 

Canadian use, we c.re also con02rl18d ·1 .. .ritl:1 t,.l-i.0 l'!\"ll.1n.0crrent and utilization of: energy. 

R:.\ther th._.:m In:!rely fi.ndin.g n0.'.·T energy, \·72 hope also to contrH:mte to its wiser 
. . 

use. In the light of this concept of t.h.0 0norg11 stewr.rds!tl:;,, I will attcrrpt to 

discuss tr.i.G role of energy cmd conservation in t.'10 o.evelopr!B.11t of hum:m 

scttlP.m2nts. 

I shc'111 ernph-=i.sizc the use of e.nergy for irrprovcr:Bnt of urro.n settleTI1C.nts b.;cause 

it is in the big cities of t."10 ·world t.'1at the scttlc--nP..nt problGn is IIDSt s0.verc. 

The greatest ch,'lllEmqc to pl;mning hurranc, habitable citios for the future nris�s 

in the oovclopi.."lg countries which ere now 0.:xr,:eri0ncing th� rrost furious ratos of 

urban grot·lt.'1. r1ith t"1cir limited r�soure2s, thP.y arc little able to cop0. Ni.th 

t.hc pressure of tho urh:m Gxplosion ill1.c'l, \mcm such conditions v urbM )?rdJfo .. ms 

threaten to b'3CO!'!D 0-co-disastcrs. r.ccognizi_ng the c->.nornity of this threat and 

consideri_t1.g tb.r:1.t the urban crisis is world\,tld�, we must also recognize t.l-Jat t"10 

planning and rre.rs�lling of rcsoure0s to I"Det the probl�m !:1USt ro �·�rl&--tlno. The 

organization of hllI!rm s�ttla:i:-cnts in t.h(! nmct: r.0e�d,3s �,Iill, tl:lcreforo, r�rc 

co--orcinatccl action involvinc_J int'"";r!Eltion':'11 r.1.gcncins and programs, national 

gm,,.,,_.rnrrcnts, 100:11 gov0rnf:'rl.11ts and inclivi�.ual ccnnitr.,.�nt. Though I speak from 

the point of vir;;w of c1 m-1.tion�l corporat.i.on v.nd ,-r.i.th sp,-3cial refGn"ncc to energy, 

I \•Ji.sh to gi.V'?.! sp-3cial 0-1:phasis to th-; inport"n.cc of pla"lning, in ooth nation.�l 

and international contGxts 1 and nlso to pla.nninq prcx:x=x.1ums · ·which r0.C0011iz0 tl-t8 

ir.portance of ti.ic individml. Our concern vtlt.11 the globctl sco:oe of scttl<?.m3I'lt 

rorc ••. 
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problems should nevr>.r blind us to t11c fo.ct tha.t tho final test of any solution 

to t.hc crisis in human scttlemmts rr:ust oo rrcasur0e1 ag.:1.inst effects U??On t.� 

lives of individuals. 

Taking a norc limited r.,oi.nt of view ,,,ieu.n the planning franD,�urk I h,ve just 

suggested, it is obvious th--:.t u....'Tcn prohlCTnS c.ID oound UP wit.11 tho use of cm8rqy. 

The cn.'2!'.'gy nood..s of vast ci ti0s are most cvidi:--.nt in t.hF. deli vDry sys-tP...ns th:�t 

arG n:quired as tho f.Opulation rrrultiplics. Uroo..11 populc"'.tions r2q1.rirc groot 

quantities of tr.:itGr, food nnf fur:l. Ao,:>.rt fron the (JU.=mtity of energy in the 

fuel itself, th� c.-2li very of th0s2 life-sustaining cxr.n:xli. tics rc-quitv'-5 a continuo1.: 

use of energy. Imn t.½0 p!1ysic::i.l CCJM'.)()!1C?nts of t.118 deli v0..ry systems - tho steel 

for pipes, th0 �nt for roads 1 t�� cop!.)2.r for wire - &(� prcx:1.uc� t�ough 

GnGrgy-inte:ri..nivc Processes. The collecting and pro�ssin� of a city's waste 

r8q:Uircs unothcr cnerq-·intcnsi vo system - thoug!1 wo saretiTIDs choose a short

sighted sc:1ving ·of energy and, wnntonly rollute riv0.rs a.11d lakos inst.Gad. Of cours.� 

t.119 building of ti.� city itsslf, p-:irticularly ·t½.,� larqcr buildinqs, rGquires muc.11 

GnGr9".f. Better urban pla.rining ;:mn rrorc cf ficicnt nroo:;s8�s can save Gnorgy f hut 

rronster cities :ri:tu.st still oo gluttonous use.rs of cn0rgy. 

If wo arc to rreke ��ttcr use of cncr9y in hur'.\:-in se;ttlC!'Y'-nts l\'G mu.st o.of.i.riitcly 

break wit.11 pust and currcmt trends. Our e.."{J?('.ric.nco in th� r8CGnt past has nade 

up wastoful, rc1.t½.r;r t.11..::m wise, in t.1--io use of cm0ra.y. In t.'18 12.st fift..0.en yce.rs, 

world use of. cm2rg-.1 has a9prox.i.rre.tely doubl�d. PJ.thou9h onP.rgy USG has rcCP.ntly 

incree.Scrl rrost r,"'1pidly in th: less wooltli,y a.rnas of t.l-ic ix:.>rld p in Africa and 

Asia ., tota.J. constr.ption i..'1 tl10sc rc-qions is still only a fraction of ·wh.--:it it is 

in Nort.l-i ll.m3rica. :--:rorth A!r'crica nou uses al::out fivo t.i.m.�s as much anr:rqy as is 

consurcd in all of l' ...si�, vJ1d per cr.1ni b:.""l conm.:rr..-pti.on r is ahout :?.,2 tirres hi0hor. 1

It has 1,cx,..n estiJ:\:-,_tcd eat, in 1975, �ple in the Pnitea. Stc.1.t0s r·?A.STT.;:J:) m::>rc 

fossil fool than was ur-:>Cd by t.wo-t.1-u.rds of t,118 tK>rld' s rx:>nul,:1tion. 2

The rrodarn pc.-i.ttcm hns �...n t.1-),-J.t no r:r-'1ttcr hall ox'-i..ravagant the style of life, 

psoplc h"1.vc sought u an.rl usun.lly h':l.ve found r the cn-�gy to support it. The :i0.t 

pl,JnG mkcs it possible for cxccuti ves and mir!dlc nch2lon M:-:t..'v1gcrs to attend 

hunc.red.G of rrc0tings a yc,:rr .'3C€1.ttcr,�d ccross continonts v or cve...'1 across oceans, 

without serious CJU,2stion 2.s to ti.'1.cir utility. In nort.hcm cl.iJnn.t-..0.s, living mid 

CO!\'lI'Drcial ar..Jas have� hr.en corrpl.7.?mly C'ncloc.cd i:lnd ho-1.to.d to sh.irt-slmvc 

tei."TlpCratures in the most of sncM u.nd blizz:rr<ls. In<'!ecd v in a country such as 

nnrc ••• 
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Canad-..:i, 'It� hr?.ve not troubled to irrplccr:.nt a distinctiVG architecture for those 

of our scttlem:mtz which arc su.'b-crrctic, nl though our I".10rc thoughtful archi tccts 

have produced appro;Jriatc designs. He ha.V0 preferred incroasinq use of �crqy to _ 

innovatiw d:;sign or hiqhcr initial huilning costs. This patt-..crn of styling our 

lives as we wish through t.'10 proc1i92,l ust2 of C?..'11'3.l:'9Y is a luxury of t,n,--:u.+-Jw n.ati0!?-3, 

and it is cantrnry to trie :?'"lttcrn of pl,:=,..nning and cbvelo�t n0eded to cop0 with 

t.11.e e:x:tX?Ctcd �·,urld urb:.m gra,!th. 

We must bro-J.k fran t.1u.s r,att.�--n of rapid �nsion in t.11e use of energy ? .• nd we

must stress the consDrvati0i., Emd rc-·ru.loca.tion of energy. The figures for world

energy use previously cit·�d show t."k1.t th.c major J:m?.2..t:ti,rough can. b3 :rna.dG in thn

ric.h countrioso A 5 percent ·JE.r capita reduction in Burop-3:ll1 en8rcy consmrption

\t.'Ould savo as much energy ns a 5� perc3nt reduction in Africa.. Thouql1 jJ-rportant

energy snvings c...m :r.nst readily h'.3 n�.dc in ric.'1 countries, it is still vital for

the poorest countries to stress oonscrw1tion a.11d eff icicncy of use o From an

economic point of viev-1 r pcorcr countries ec-m.not afford to import �...nsive 0nergy r

such as that dGri vcd fram fossil fut:Jls. .Also 1 tho cn0.rgy srlvod in one part of the

world carmot nlw�ws � rc-allocab.?.d olsG'\·1:10...rc. P..educing oonsurrption of hydro

electric energy in Sc,moin.avia does not m..ve trio sr.\�d C'J10rqy available in another

region. EvGry co11,'1try, tli.ercfor,3, is vitaJ.ly conO:)Illod with t.½c rrorc cffici<?.nt

use of cmergy. Evc?..n tl1a r.ost r:od�st savi..'10$ �ssiblc in less wr--..nlt.11y nations

\'.rill be :i.rqport:mt for t.11.eir dcvolo1?-"f!?nt ;:md their a½ili ty to m2et th.� gr�.ring

needs of their population.

'!his errphasis on oonservation of energy, \v!'J.c� is consist�.nt: with cy vie,; of 

Petro-r...anada as a national ei,P.rgy co�ration rests on tv-JO convictions. First, 

as I have alreaay suggested, hw.an lif0. is uniquely depcno_r-,..nt uxm r-!ne.rgy, ana. 

tli.erc are P.r--my people, probal1ly the !fB jori ty of r:a.'11.1<'.ind, whose lives are 

seriously restricted by lack of energy o F.vn...n the rost basic ir.'provem=i..nt in

living conditions i.1nc� arc new l:Bla-1 rninirr-"'ll standarc'.s of hum-'1,'1 dP.c0ncy \·lill 

require incrcc.sed use of cnr;rgy. Populati0n growt.'1 ..,,d.11 further increase th8 

dcnnnd for ()...norgy o Second, I think it T,,lOU.ld b.� rost imprudc..nt to �ct any 

technological brc<ikt.hrough t:hla.'1 will quickly r:Bet our dGmnnd :for energy. There

will be progress and our t;.')c."1.."1oloc_r.1 will yield now w2,ys of m:i.kinq cncrqy av,::,....ilable 

for humm use, but tlBt ?rocrrcss is lik�ly to m stc:'?.<ly riJ.-t:h0.r than sr>3ctacular. 

If we are t.11.us faced ,1tlth neN nP.�ds tor f>_Tlc� c111d if it is vai.ri to hope for 

sudden technologic�l c�clivcrance frcn enercp.1 shortac:;rcs, �vG rrust r<?.!rPJTl}Jer that 

nore o • o
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c:x::,n_sp_rvation is the least c..'q?el1Si ve source of energy. 'Ever:! unit of energy saved, 
every increasG in energy use t·7hich is avoided or rx,st.Ponecl., represents en inp::)rtant 

saving in econanic, as wGll as in environM?ntal tcm!1s. PostpC'lni.ng s� increases 

in encrg'.f use while r.Beting ot."1er new �,ncs for energy m:;ans th.at cn.ergy for 
luxuries can no longer take precenen.ce over CI18rgy fort� nomssities of life. 

Against the econCT!lics of saving arier�� WP. should set anot'-10..r hard fact. The C'OSts 

of new energy are likely to koop fr1croasina, a"ld ··,� CM r.c �-uticularly mrtain that:

the discovery aiid aevclor::im?.nt costs of new 0il 't't?i.11 kee? rising ra.ther sh.u.r!?ly. 

I draw sr-ecial atte..T'ltian to oil D00:"1USQ, for m-my puI:::oses, pc-rrticularly in 

tran5.!'?0rtation� ,-� d') not hnVD convr-.:.11.ient or feasil)le suhstitutes. 'J.b the extent 

that various e.riergy soura;s arc best suited to differ0.nt kinds of use, a wise 

energy JX>lic.1 will stress t� cllOCD.ti.on of cnerg'J according to use. t·'1e imy plan, 

for cxa.r;plc, to reduoo t,J..ie 000 of fossil ft13ls in sp.,-::1o:3 heating • 

. '1he ·._.mys of conserving e.'10.rgy and of utilizing �ltemate 0..ner(JY sources a.re often 

quite obvious, but �y are critically il!lport...ant if wa arc to have tl1e· necessary 

energy for the !.Dre crc1.-10.ea. t·-orld of the year 2000. f� examples, first from 

large settlcm--,_nts an0. industrialized ccona.'"'.lies, and lat.0.r from rural economies, 

will indicat'3 t.he range of possi:1ilitics. 

Industrial societies h?.ve ofte.'1 be(>._..n 0:-±rer.-Dly ,1asteful bxausc tl).S!ir planninq 

has assum�a. an a.Jm::>st endless supply of la-1-rost encrcy. Th8 capital rost of 

b . 1� . i...- \...,..� -.:i d -F l 1,.,., • • • • • • ul . tin' ui. ,u.ngs ui."'tS v.:::1�l'l r1;<.1.l2.Cn 1 �or CX?..r:-p c, :JY r.-u.nll'.l.l.z1.ng L'1.S at.ion, ·3CC0t:) g 

sinplifiEi!. winda..-1 af>.sign, and not usiT'l<J h�at-.�xchang�.rs in hcatLrig systo...IT1.S. 

High:?r fuGl costs rave now changed the coon!Jmics 0f such pla."lTling. 'Fi t.l-i he.a ting 

oil at $16 f:X3I' rorrel, rron8y invested in insnlatinq n. h0r.:B will 0.am 20 to 40 

percn....nt per year il"l fu�l savings - CXJ!:?:'-risating f0r the added oost in as little as 
3throe yec'"lrs. 

If scrn3 fuels arc not only 0.xp?.nsi vc but irreola<Y'..-al:)lc, th2 valu� of !�tter 

buildings bx<:n'cs incalculnhle. 

J>..s anG ex...1M?lc of energy s=1VGd in inc.ustriru. procr::?sS8S, wh� heat from o�.nt kilns 

is recaptured to pr0h2at t.l-ie lir,P.stone -feedstoe,�, t.1-c total Gn8rcJY requir-s.....rrents tor 
A 

the production of C2m3.."1t nre rcdu�d by about ono.-ha.lf. · 'r.11� short-sight�d 8nergy 

J:X)licies which doVGloJ?2d durinrr �s of ahlmca.Y1cc nrc nowh".';r� rotter illustrated 

J:IDrD. O 0 
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than in a contention of t.l-ie United States Justice �pc'1rt!ro..rit, in t..116 1930S, 
· that !.=)aper companies shmlld not be a.llCT.-·1'.:ic to .sell thB el2ctricity they could

produce by using t.h.-1ir process stG"'l.r.t to q�.,1cnrte [Y.)':·nr. '!!0<3.E.y, if all

industrial st.P..ar1 were also used tr) cp,11.er."'.te �lcctricity, t.11.� entire electric,l

needs of rrost scc::nc.ary industries could re rrBt and there \-x:>uld be sonE 

5surplus. 

'lhere are also S011'C very Gncouraging �18s. ":'n.} St-"lt-; ')f Com1ccticut h'3.s 

· embarked on a ten-yGar program t,·J!.tlch t,ri.11 use G-1 1)8rc�t of t.1-ie Gtatc vs solid

waste to nrr-_,due3 10 pr.,..rc.·:.mt of its Glcctricity. 0 &.·�n n0w utilizes aJ::iou.t

one-third of tl:18 wv.st:.J ho:1t frcT.l pnr,-,icr ;->lants fr>r c�rcial :->t.rr1X)Ses; if the

tmitcd Stat::?s did likG�·tl.se, it c-:,uld S=-'.VC ab:::mt 5 p::rre2nt of its fu�l. Also,

there is now a trend to t.�e dosi� of i!1t-r,gr.---..tec� 0.n3rr;i, sygtE!:':ls i._11 sh01".)ping

ce.1tcrs and hospit.us, so tl12.t energ-:r forrrcrJ.y l·)st as wast;,;'1 �10."".t is us.qr}

for space-heating, for pr�'1cating t,.�.tf'..r, and so on.

Tha IX)ssibili tics f:,r cone.-J�tion ·")f ;_ riori:::! .=m e!lo.?nJus, frorn the c'2sisn of 

autom:>bilcs to turnincr 0ff u.nnceded liaht5. A.n.y effective mn�·�rvc.tion effort 

will require gcod plc.nning, rror,J ef fi3cti vn govcrnre...1t rGgulr. ti,:;ns , anc1. 
· individual C0ITFtl.tt!Bnt. Chr..nqcs in rortcJ''.CJe ·rcgu1-c1.ti1"1ns could pr:ivic1'3 b'1�

inoontive for t'!-ic bettGr design cind i!lsuJ.nticn of builcings. 'Tr? ... l1ST?Ortation

systems usin<J mini-buses and public-use autom�,il(�S ec.,n o!DVide altornatives

betwc3Il the enercr-1�·,astcful reli:2,.11ce U[)On privab� c�rs and Iir.lSS transit.

Again, gow-rnm:ants �...n provic1e inmntiVGs tr1itJ1 tcx creel.its and licensing 

regulations as well a5 by plmminq city streets ·with ptiJlic vehicles, ratrier 

than private ones, in mind. If t-.rc ec.n get av,ay fr8m t�x� idea t'.'Bt parJr.L"'lg 

the car do�:mta,m is sore Jdnd of h�sic ri<:fi�, m3t:.'1::tls cf transporti..ng -;?e0ple 

will change. 1Ul t..11.GSG r�dir�s hnvc me..n pcssible for a decao.e. �:J.hen. will 

the comnitrre.nt of citize.ris oo suffici3nt to spur gc,vernrn2I1ts into action? 

It is urgent to rcplacn s<:'l'!"P. uses of fossil fuels. The rrnst obvfrms alt:£.mate· 

energy source is the sun. Using pre3cnt technologies, solar cm8r<;1"J seems best 

suited to individunl 2.1?Pliec.tions - sr:ace ;:_mr'l_ •:1at�r heatin':; for buildings -

rat.her th:.,n to large-scale sole.r .Ln.st:'1lfo.ti,-ins for the generati0n ")f !:)O'Icr. 

The principal lirnita.tions cm t"1.:! wo of s�l3r �ncrgy arc tl-t:.•.t it is enerey 

of low ·intensity and it is intr>..rr'li.ttent. Thus, it i3 n(,t practical to 

design a solar hen.ting systGr.'. tn carry th? full li.c:rtiJ1rr lnarl. of a typical 

building as, doing S'1, would rrccn builclin<; a 1..,rgG systen Nhich onerated 

much of t.lic � at only a fraction of it� ct�pncity. 
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Energy storage is also r.Iifficult, requiring COITl!?fil'otively larg8 inst.-"llla.tions if 

solar energy is to re swred up for use at night 0r rm t.1-i� cnld'}St days. 'loo 

-possiliili tics vary with thG clinE.tic cxmdi ti.ans. A s0lar honso in Albuquerque v 'New 

.r-"exiro r was designed to use solar 0..n0.rgy tn rrect fran 70 to 87 p0.ro:..,t of t:'1G load 

for space ond water mating. In lr'.nV2r, '?.:'he.re winwr �_raturcs ro.y b3 rola-1 

-30 degrees Celsius, solar Gn8rcy I:Dt 26 �rccnt of the heating needs of an Garly

test house.7 Snlar al"'lcrqy systE!nS rey r1ls� b0 usea. for industrir1l spa� heating,

and it has l:x:en Gstirn.tEd tii)lt u.sir1a 50l2r en.orgy to y.,r.��-"lt water will enable 

industries to gc.l"'lcram t11rce t.i.r.:-cs ac; rnuei'1 ste-:1.n ncr unit of hiqh-grade cn1?.rgy -
such as <X)al - used. 

Solar energy may also re used in lGss Noal tl:1y countries v but gi vr.m t.he high ca,1?i t."lJ 
rosts of na...n-m:1dc solar rollection syste.r.is, it is well t0 rerrem.�.r that t.'1G 
promss of photosynt.'1Gsis in plcnts is the fundtmY:?ntill rrn:ms of cai:,turing solar 

energy. 'Z'12re hc"'ls rr.xx:J1tly bee...n rnuc..'1 ,,X"'lrk in t.1-i-:; i:k=!VGlocm:�.J1t of faster growing 

species of trc-..'}S g in reforastc.tion, and in t1:l9 o:::>ntrolJ..Gd cutting of trees for fuel. 
T,ntlle th.is work is also inp::n:t .. �t in the struggle ag:rinst soil erosion,. the 

cul, ti vation of su-cen pl;mts as energy sourros Ii-Jill !:ecare rmro i.rrp)rt-:i.Ilt with 

ever.1 passing year. A ti.Ire-honoured rrnb.11c:d of ·using t:"1e cnC:'.rgy stored in green 

·p12nts is by feeding tl11-3 T?lants to r..nim.�ls and t.hGn harnessinq the anirn..-,.1s for

v,10rk. Anirrn.1s arc nnt efficic?..n.t energy convertP.rs hr.wever, mid there are rrore

direct m:;thxls of getting out the cn<'"'.rgy e2-otured by green plnnts. Bioqas

digesters arc an C:.J?!)lication of int.GrrrDcliat?. tc:>c..l-molnqy wh.io1:l is low-c0st and

sui b:1.'bl8 for srmll-scale applio...-=i.tinns. r bt.½c'ne produmd frcrn tris: process of bio

gasific�ti0n cnn Jy-� hurn0d as fuel as wr�ll as being used in P.ngines to purrp Nater Oi

to generate electricity.

Studies carried out in the Gm�ctic PlP..in in L'ldi<-1 sh0t:,Dd th."-'tt ti."12 Jmst efficient

use of r.-ct..l-ia.113 frcm bir:,gasifimtion ·p�s as a sourc� of p:y,11�r for irrigation. Uncler·

the system t�stcd in these stuc1J.cs, the efficii:m�.1 nf usL"'lg bioqas for irrigntion

d3ri V'3d fran th<? incr0 .. a.se i..n crop yi�lds as mrc w�.ter w,3S aw:1ilo.ble. Fuel for

cooking wa.'3. t'1011 obt=:tinr;d frcrn w::i.mr hyt1..cinths ,-t:.1.ic.'1 in vrcu:m clinntes C2..n produce
8large ar.ou.nts of cl.r<J m.;1.ttcr for fu8l. 

BecaUSG this l.:1st CY..arinle s10:JS thc"!t optio!ls exist wit1u.n cnerqy s-__:stcms which we 

rray think of as very sfonl0., it should rcrninc'l us that all the uses of energy shoulc1 

be s02n in the context of systems. Our ener9'J r>r0blcrns cc=tnnnt ro sol vod by the 

:rcore • o .



Strong 'f?:'""'l.gG � 

pushing of pct projects, \'Jhcthsr t."'losc projects arc fusio..r1 rc.-..actors or solar 

CXJOkcrs. A.Dy alternate rnergy snur02 !nUSt J::c exc1mincd in ral�tion to other sources 

and also in relation to t11e rv.nge of pmblamn in a �rticuL:rr region of t..118 WJrld. 

BiogasifiC':l.ti0n, for 0..xnrrple, should not !x:! judqcd just as a source of P.nergy for 

people in l�ss \.•iBc.l t.l-iy rural regions. It ca.Tl a.ls..0 m vi ta.l t0 stovping t,.'1.e advcmc-e 

·of dcforcst.J.tion. In n-my countries, th.-: .fnrest ar8'.1.s arc dwindling at an al.arr.ring

rate becc1.use wor...d continms to re a.11 incx;rxmsive and availa.hle fuel.

Eiogasific.1.tion als0 rcl,:1tc3s t0 anothe.r ::-,r-bl8r.1 of our crowded v:orld. Nast.e

disJ:X)sal eon be 2ffecti v-:::ly ac..1tlcved, d�<7Grs frrn infection can he reduood,

nitrogen-rich sludge; is fl.vailcblc to �..nrich t.lic s0il and, into the lxlrg�.i . .n, ITP..n can

h-':1.ve clean, uscble en0.rgy if hum::n "7nc n.nm.al uc1stes are procgssed in hioga..c:;

digesters.

Biognsifiretion m:"1y alS0 be usc0. in larqe-so-�e applic-1.tinns in we..1.l thier rountries. 

A $4 million rret11a .. T1c pL-mt is hcin<; built :LT1 <nlnri"lc:b to utilize anir@l \•Trlste from 

feedlots, f.Ul.d t.."'lc Rne.rgy Policy Project of t.1-ia Forn Fnunontiop suggests th:1.t as 

much as 5. 5 pcrce.nt of llni ted Gtr1.t.?s cm��J needs could h3 reO)VCrGd from crop 

residu8s, food.lot -i:eJastn, and urb3.Il refuse. If 5. 5 pGrce.nt does not soon very 

impressive, note t..h::1.t th� energy involved - a_l)p!Y")Y..im"'l.tely -1.1 quadrillion Btu' s is 

· about 1. 5 tir02s the arrount of snergy e.wulablc from all the natural qas produced
0 

in Ca..'1-::tda in 1972. �

The p::,ssibiliti0.s of e.n0..rgy su.r:istitution urc num3rous, anrl I coul<l even p:,int to 

the present-day version of the ,-tlnd-clcct-..ric r.:>l,mts whic.ri tti'2re c-::mm::-n on farms 

across t.1-ie Hort...11 Amcricct.l1 plains at th� t.im-? when I NRS gr�·Jinq up in nu:-al 

M�nitoba. I will sp:=>....ro your J?3.tienm, fcm-ful t11...--..t you m:1.y not have tho ·energy to 

listen to all t.112 .J.ltcmc'l.tiVDS I mi<:-r!-1t re abl� to cit(). Bn.,"'.\U(Jh hr:'.S been smd t0 

illustrate the critical !X)int, cn2rqy in vital t0 t½c quo.lity 0f life in all fr")rms 

of hum..-m s�ttlGm::mts, and in n.ll nf: t.hosc scttlc.P.T::?.nts t11cre urc p:ssLl,ili ties for 

nnro efficient use of e..'1Cr<JY rt.nd for utilization o-f e.l tcrnate fn.rms of e..nergy. 

'l:hc grc.':lt qucstir.in ret"'rnns - hr,w O?Jl en.0..rqy 1')2st be utilized in 0rder to m�intain 

a resic stanaord of life? 

\'Jhilc I C<.;u.-m0t explore all the rc:rriufic-1.tions rif tlus r.,rnbl0..m, I should like to 

m.,ke ·sare gc.'1er.�l observations on 8TP..r<JY US0. in urh-m ;rrea.s. 

Presently, there is evidence t..1-i.--"lt s,::nc 0f t."'1c _ 1F1..r(Jc citi0.s in the less wealthy 

countries USG less cncrqy 98r. f)'"'!rson t}i,m is u.scd i.n th0 rurnl i'l.rlY.lS. Ha.,�:wcr, I 
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wish to argue t.1-iat in t.h.esc ci tics the use of cncr�w is aJ.xeady tcx:i la'7. Life in 
the slums of vast cities is sul:>-htlm::m, tho ·Nater supply for th� city m:iy oo grossly 

inadequab� end dangerously impure. r>1?..ste <li�Sr!l also is sn inadequate c'.S to 

endc-mger ho"'l.lth, Md m.my qrGat riw.rs a'1cl lc1kes heve been sacri'fimd to our 

shortcut rothcrls nf \'.l'i'l.ste disnosal. ('J1h.is L"lst pro.'IJlGm is ru.so O"Yl'F.On in wealthy 

oountrics - witness L.,ke :r.::ricJ .:;,.nd tli.e Phi.nc.) Th.� t("\t.?,l mrrplox of prnhler:\S is 
nore severe in the JXX)rer m1mtri0s, where the burden of disease hangs heavily on 
1;lx3 slum dwellers and the thre.3t of Gpiderucs - whicl:1 m:::.y becnm3 p.:mdemics - grow 

with every passing yeu.r. 

Only systcnatic planning hacked hy adequ:1tc tcch.iology and physical resourres can 

deal with these rrassive urh=m d.mgcrs. T..'1.G plan.rung 2.nd t.ric action nrust also cut 

across seV8ral levels 0£ gove:rnrrr->...nt - frcm mu1u.ci!?,"ll t0 national - c:md nay need to 
be supported by internc1.tional acti0n to mik.G the neoosr:x--u:y resources available. 

P�ver, if the trea�..nt of t.1-ie prnblE>.n is sysi:P..m-:ltic win �rc..hcnsi ve rat.1-}.'}.r 

than piecei."Tieal, thcro Cill1 be a Multiplier effect. If we rave t.11c will to plan and 
·. invest in better \'la.Ste disposal sysmilS, we can, f:,r <'.?Y.rJITI[)le, gain rotrer ·water

by easir10 pollution of lakGs and streams a."ld, at the sarrc ti.nB, qain an irrportant

source of orgc.nic m::i.t0...rial for sust;-u..rri.nq the f8rtili ty of our soils o SalB waste 
proressinq sys toms, as noted pr2viously, ec:n cw.n produce c.nerg-J. This iJ1tcr

relatcdncss of problc:r-:t..<; of settlcrrents, e..Tlcrcy uso, f(")()d prr:xluct..ion, c>nd hum.:m 

well-�?ing I".r:'"'lms the 'future plM.ninq 0£ hu:Mn settlG!'il'.:mts one of th:; qrcn.test 
challenges m::m haw ever faced. 

'Ihe effort to aclri.ev,::; hurn .. <m scttlcrro,--its f0r the m-nll:ing "nrl<l ;:opulation must 

invobm nore thc-m attc>.mpts t0 iq:>r'Jv:: C')ncJi tions in ur.ba..11 arens. l-$ I argued at 

� b.::.-,ginning, '1!70 must StrivG tr) cre,::::.'tG 2. rP..al ch.--;icc in SP.ttlcm:mt patternso 

No n:e.ttcr ho.'7 r,3pidly ci tio.s ru:-c spreaci.."'lq c:md growincr, t1:1orc is n0 reason to 

supr-ose t."1c;,t urreniz.:::.tion is tlY-:? fi...11::>.l end of rn:m. Scr.e survival of a herd 

insti.ict, re:d..nf0r� by dos�_r."3.t'.:! croncnic ;,,..nd sncial pressure�, must not be 

allow�d to sh.--:tpc h\w.;m hist0ry in the last yi2.:rrs of tlu.s century. Yonrad !Drcnz, 
anr.mg ot.110-..rs, 1'.2s Brgu2"1 thr:.t t.l-i0ro is a crrcc.t. cl..anqcr i...n crowainq btU;Bn reings tco 

- •. 
I 

closely in mst settlc.'"!'C.rits. Ho hD.s writt0n - 11Thc OV<'..r-crry,,1<:iing 0f m,ny people 

into a snall spc.1.ce lc;:i.ds o o • to aggressi vo xh:i.vi("\r 1
'. 

lO Pcrhi1ps nnst in t.h.8

W0::1.lthy crn.mtri0s v:,e -:rrc struck hy tl1,3 crush 0f. city lifc u t..ric grohring selfishness 

of hc1rnss0d city pc0plc 1 b'-ieir fo;rr of bx<"',ming invr:ilved wit.'11 0th0rs, a'1d t11c 

imssive increase of violcn02. 
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Thus "'� r.mst advance on several fro.nts in a conmrted c.ttack a0ainst the 

degra�tion of hum--:m life. Certainly, 'I.\� must strive to create cities tlw.t are 

rrore congP..ninl to the hur..� S!:)iri t cmd r.nrc servireable to hurncm needs. 

S.inu.tl.tancously, w� r.rust ronsider t.1-ie interface bebJC€>.n urban and rural areas, as 

well as t.11.e ffi2r-'111s of providin0 better services 2nd mre orrx>rttmi ties for hur.i...;m 

· fulfillm?..nt in sm-:illcr and rror2 widely di?J::ierscd settlo.fil"'.nts. If ·w-3 ronsider

the rossibili ty of bro-JY..in� UJ'.) scr-e urh:m a:me0..ntrat.ions, nf linkinq llllli t...od

urban ce..t1tcrs by efficient trans;;nrt systgns and inter5!J(Jrsing tl-iem with rural

areas, \':e will be addressing se�r.'l qu3stions .�t once. Ve will be testing

the energy eff icienC'J of rrnvi..rig nnre peq;>le ,-tu.le rcducii"1Cf t'l-lc distanro for the

trmuJ}_X)rt of food. r,;re ·will also be �·�ighing t.½e .i.rn!prt..mre of providi.ng urban

dwellers \..rith c1.c<Y.;ss to open rountry. Ultim:1.tely, our plarnu.ng must take::? accnmt

of the extent and mmncr of the cont:,.ct bctwee.'11 htnm populations and tho eco

systems urx:.n which their li vos dep:?ncl.

My pl0..a today hns f)80...n for ool.d planning Dc".SOO uJ?On Hie conviction t.½D.t hU!'l\'ill 

beings can !!rti<P. clinices which 2..re decisive for t"1.S?ir lives and their future 

ooveloy:r.ent. Tl:Y)ucJ:b I hn.vc errphr!Biz0.d tl-ic irrpc)rt:1-T1co of the sources a"ld uses 

of energy in creating variouc:; kinds ,-,f hur�--..n settle-rents, I have also insisted 

that plal1ning for tm scttler:cnt-..s of t.11P. future 1:rust take accx)lmt of huroan 

possibili t.ics, of tl-i'3 hoJ:X}G of indi vidra.ls , ;'\S ,,.ull as b"lc t()ch.nical IYBans at our 

disp.)sal. 

My groat concern is tJ:1:1t our pla11.ning nromsses haw !Y:;� too narrowly 

technict\l F ten willing t0 acc0pt lx'.st tren::l.s as t.hG quioo to tho future, and too 

ready to accept ·what J'!f\...n oD in re590nsG to s0cinl ann. eo.:)Ilanic pressures . as scr.-e 

J--.J....rid of incvit..¥.,le arn:-1 natur:11 clY)ice. Only if we h-:"lve the vision a11d oouraqe to 

see t.1-J.e linitations of the systr->.ms �,r.ithin which n::m live, only if"'� c--:m mcbr

st.,.1-rid that t.l-ic inteI:?la.y of �li ticri.l forC()S a"ld the pressures of b'1c m::-rrket 

ea:mc.:irrw are the outqrc,wth of pc1.st hum-:-m ch0i�s and not s--m-e ex;,r2ssi0n of divine 

·will, a:m W8 have th-; civmm nf resisting the o:,urse of &V8lo:r:rxmt 'l.·:rhich na-1

carries us tcwc:-1.rd socinl aisint..co.r2.tim if not GO')logical rlisastcr.

lt·b ara not just �':::lors of a.1. urb:.--m pr0J.ot.c."'riat, l� ,:rr2 not just consUP:"Crs, flnd 

� ure Gven s�th.ing rotter th:.'1...'1 tcc1:l:."10cr-.�1.ts. Pc -:1re :i:cn, ?.nn. ,1e hnvc the 

future in our h:."\.n&. I ur�G th.-:i.t W8 strivc to c'lc!:Uev.:} .::1. dcc<">..nt and hurrB.nc future 

fur nnrsclvcs rmcl ,-,ur dnscrm&mts rathor tJ-1,111 juc;t oJA-mning for Nhat sce..rrs nnst 
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-likely. It is in th.is spirit of dec.linq wit.h prcsc:.nt !?roblan.s in tl10 light of

a generous sc..'1Sc of our future possibili tics th;-i.t I also 11QP8 the work of P'3tro

Omada, as a natinna.l enterprise, ,:ay h3 o.TITicd on.

Yet, at t."1G end, I nust express n grave doubt. Our gcn0ration, th.� q0.neration 

which h:1s orga.l1izcd t.'u.s intom,3.tion0.l <:'q1fcre.nce, m"1y not h:l.ve th.c ,;,;ill to 

bn->..ak out of th� )?<."lttom of lirtlb�d planning. Viilm no rnist3J.-.o, it will rc..-q1.l.:ire 

?lI1 cno:mnus effort of will to hr0.&. out of ol<l he.bi ts, b.'1e old acxxmtance of 

growth for the &"lk0 nf c,::r:-,;!Tt.11, and t..lic old crrphc1.sis on· e0ns�0n as t.l-ic kGy 

to happiness. 

If If\Y generation fails to PP-Ct t..11.c ch"'-llengc of ch.nosing to ,,;t:>rk cf:f.Gctiw.ly 

towards a livoablc futurG for t..1--ic �plc of tl:18 l,nrld, the coura<JG Md 

imagination t..lii::i.t vd.11 b8 re(Jllired of t.c11e younger gcmcrntion ,•rill be tr�..ndous. 

In anothor generation the pro½lc--'!1.s will ha.ve r0ac.h<2d suc1:1 n..�qnitud8 t..l-int th-]y 

will requir0 not.hi.ng shnrt 0f qc.l"lius ,:mrl he1.--oism in ord0.r to save rnr.n ° s 

Ha.bi tat for M0t.11cr huncrcd years. 11 
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