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"o other large animal has ewer lived on earth in such nurbers as the present
population of human beings. 1o other animal has adapted itself to such a wide
variety of climatic and qoographic conditions, and no other animal has used
earth's resources so extravegantly. The very skills which make pessible this
narrcw, technical success, in which man-kind ovarspreads the earth and busies
himself in wide-ranging activitics, these skills, T repeat, make man also the
most dangcrous of animzls. The greatest dancer arises from the heavy demands
that huwan beinas make won the environmont, All other animals together have
a less disnptive effect wpon the environment than man.

There is yet another danger sterming directly from the ability of human beings

to survive and adapt. Pcople are, in fact, camable of living under conditions
vhich give rise to destructive frustrations, hostility and cruelty. Thus, the
remarkable capacity for survival and adaptation enables huwn life to continue
even when it becomes degrading. People crowd together in human scttlements which
have no sense of cammmity, in which mutvally satisfyving human relationships
have largely ceased to exist, and in which even the notion of beauty has been
lost. In other words, man reverts to living like one of the lower animals

without having the bonefits of natural adantation to a specific environment.

The problem of human scttloments in the final years of the Twantieth Centuryv -
which is central to this confercnee - is obvious. Will the human adventure
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culminate, parhaps terminate, in nothing rorz than an aimless swelling of
populAation and the building un of habitations in which the sense of fellewship,
of hunan covmunity, is less than in the caves of our distant ancestors? Surely
we have recached a point in history where our wisdom rust teke over and direct
our technology towards samcthing more than rere survival in a world degraded hy
activity for activity's sale. "e rust, therefore, sec the problem of human
settlements as a problem of choice and of common will rather than as a merely

technical question.

¥hen I emphasize choice hefore technology, I am saying that we have sore real
options at this point in history and that we can do something othar than

develop more technicquaes for huilding and operating huge cities.

Consideration of the probloms of human settlomonts has concentrated unon the
development and orcanization of huge cities because our thinkina - and our
plaming - are typically dominated by the analysis of past and curraont trends
and geared to growth. TFhese trends show that we arn now oxperioncing the most
drarmatic chance in the distrihution of population that has ever taken nlace -
the shift from a predominently rural to a prodominantly urban wav of life. It
is anticipated that by the year 2000, mertarps three—and-one-half billion neople
will be Gwelling in wxban areas. Tynical planning proczdures indicatze that we
address ourselves to the task of creating livoahle cities. A hroader view of
the immediate future, a view based upon the irportance of choice, indicates that
we should now consider how other pattems of scttlemant could reet the neads of
the people now flocking towards the cities. Chviously, plamning for choice
involves ceaner lovels of guestioning - quastions about the social and economic
influenoes vhich draw peonle towards citics; questions also ahout the conditions
which enable people not only to survive hut to live with a sense of self-worth

and mutual raspect.

I do not suggast thot w2 can disrogard the current trends, for it is quite clear
that no effort of nlanning and develooryont oould siddeonly bhalt the rush to the
citics. However, if we do not immediately hegin to think and plan in terms of
altermative choices, the only force that will ever halt worldwidz urbanization
will be the collapse of the cities themselves, a collapse already haonening in

certain cities.

Vhatever pattorns of settlament develop hy the yvear 2000, those settloments and
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the range of human activities occurring within them will '» dependent upon diverse
and vast supplics of energy. Tho technology which malzes a massive human
population nossible and the tachnology which enables a wide range of settlement
patterns, is a tzchnology which produces and uses huge arounts of cneray. Peonle
live under oxtrames of climate and enjoy such a prodigious range of activities -
even the activity of catherince for a worldwide confecrence such as Hahitat -
because poople make use of encrgy in such vast and various ways. As Chairman

of Canada's new national cnerqy cornoration, Petro-Canada, I am concernad with
present oroblems of encrgy supply and I am even more concernad with the future
demand for encrgy. In considering the enarqy nceds of the future, I once more
affirm that we cannot afford to rplan on the hasis of past and current trends.

If we assume that a docont standard of life for the world's peonle inavitably
requires increasing pcr canita conswmtion of energy, we are most likely to bo
plaiming for an energy—-starvad world or an ecological disaster - or verhaps hoth.

Though Petro-Cenada is chargoed with developing nawr sources of fossil fuels for
Canadian use, w2 ar2 also concernzd with the manacoment and utilization of enerqy.
Rather than merely finding now encrqv, we hope also to contribute to its wiser
usa. In the light of this concept of the cnorgy stewardship, I will attampt to
discuss the role of enerqy and conservation in the develconmant of human

settlerents.

I shall amphasize the use of enerqy for improvement of urban settlaments bocause
it is in thz big cities of the world that the settlement problem is most severe.
The greatest challenge to planning humanc, habitable cities for the future arises
in the developing countries which are now oxperiencing the most furious ratos of
urban growth., %With their limited rasources, they arc little able to cope with
the pressure of the urhan explosion and, wnder such conditions, urban probla ms
threaten to hocame aco-disasters. Recognizing the anormity of this threat and
considering that the urban crisis is worldwide, we rmust also recodqnize that the
plaming and marshalling of resources to reet the problem rust bn worldwide. The
organization of human s2ttlements in the next decades will, therefore, rcauire
co~ordinated action involving intemational agoncics and vrograms, national
governmonts, local governments and individual comitmont.  Though I speak from
tha point of view of a national cormoration and with smecial reference to eneray,
I wish to give special amhasis to the imorterce of planning, in hoth national
and international contexts, and also to planning procechuras vhich recoanize the

irportance of the individual. Our concorn with the global scone of scttlament
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problems should never blind us to the fact that the final test of any solution
to the crisis in human scttlemants rust o measured against effects uon the

lives of indivicduals.

Taking a more limited point of view within the planning framoworl I have just
suggested, it is obvious thnt urhan prohloms ere hound w with the use of ensrqgy.
The cnerqy needs of vast citins arc most cvident in the delivary systems that

are required as the ropulation multiplics. Urban populations roquire great
quantitics of wmter, food and fucl. Anart from the quantity of enercy in the

fuel itself, the delivory of these life~sustaining caovoditics raquires a continuou
use of enzrgy. Iven the physical cormonants of the delivery systoms - the steel
for pincs, the camnt for roads, the copoer for wire - are produc>d through
energy-intensive processces. The collecting and procossing of a city's vaste
requires another ceneroy-intonsive svstom - thoush we sometimes choose a short-
sighted saving of cnergy and, vantonly mollute rivers and lakos instead. Of cours:
the building of the city itself, particularly tha larger buildinas, rcauires ruch
encrqy. Better urban nlanning and more officiont nrocosses can save eneray, but

nonster cities must still be gluttonous users of cnargy.

- If we arn to make hetter use of encrqv in hurpn settloments we must definitoly
break with past and current tronds. Our expericncee in the racent past has made
up wasteful, rather than wisz, in the use of encray. In the last fifteen vears,
world usz of energy has apnroximately doublod. Althoudh ancray use has recently
increascd most rapidly in the loss woalthy arecas of the world, in Africa and
Asia, total consumtion in these recions is still only a fraction of what it is
in Morth America. Morth Amarica nov uses about five timas as rmch encrgy as is
consuxd in all of Asie, and par canita consuwmiion, is shout 24 times hi(rlqor,l
It has hean esthmotad that, in 1875, neople in the Thited States ASTED more

fossil fucl than was used hy two-~-thirds of the world's mnulation.?'

The modern vattern has hoen that no mtter how axtravagant the style of life ,.
pPaopla have soucht, and usunlly have found, the cnargy to suonort it. The jat
plane makes it possible for executives and middle achelon manacers to attand
himdreds of reetings a yvear scattorad across continonts, or even across oceans,

without serious quostion as to their utility. In northemn climatns, living and

comercial arcas have hnen complately oenclozed and heatod to shirt-slacve
temporatures in the midst of snow and blizzards. Indecd, in a country such as
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Canada, we have not troubled to irplorknt a distinctive architecturce for those

of our scttlements which are sub~arctic, although our more thoughtful architects
have produced appronriate desians. e have preferred incrcasing use of sneray to .
innovative dnsign or higher initial huilding costs. This pattem of styling our
lives as vie wish through the prodigal use of energy is a lwary of wealthv nmations,
and it is contrarv to the patterm of nlanning and develooment needed to cope with
the expectnd world urban growth.

We rust broak from this pattam of rapid expansion in the use of cnergy and we
must stress the consarvetion and re-allocation of energy. The figqures for world
gnergy use previously citad show that: the méjor breakthrouch can he made in the
rich countries. A 5 porcent 2er canita reduction in Furopnan energy consimpiicn
would save as much cnerqv as a 54 percent reduction in Africa. Though important
anerqgy savings can rmost roadily be made in rich countries, it is still vital for
the poorest countrics to stress conservation and efficioncy of use. From an
economic point of view, pcorer countries camnot afford to irport oypensive eneray,
such as that derived fram fossil fuels. Also, the cnhergy savied in one part of the
world cannot always be re-allocated clsaviere. PReducing consumotion of hydro-
elactric energy in Scandinavia does not make tho saved onergy available in another
region. Every comtry, thercforn, is vitally concorned with the rore officient
usc of energy. Dvon the most modest savinas nossible in less wealthy nations
will he important for thzir develoomant and their ability to maet th2 growing

necds of their porulation.

This emphasis on conservation of encrcy, which is consistent: with ry view of
Petro—-Canada as a national energv cormoration rests on two convictions. First,
as I have already suggested, human life is unicuely dependent woon enerqy, and.
there are many people, probahly the majority of mankind, whose lives are
scriously restricted by lack of energy. Fven the rost basic irmrovement in
living conditions which arc now helow minirnl standards of human decency will
require increased use of aneray. Ponulatinn arcirth will further increase the
demand for energy. Scoond, I think it would ha most imprudont to expect any
technological broalcthrough vhich will cuuickly rmect our demand for enercy. There
will be progress and our technology will yicld now ways of maling enerqgy available
for human usec, hut that nroorcss is likely to h: steady rather than spectacular.
If we are thus faced with new needs for encrov and if it is vain to hope for

sudden technological deliverance from eneray shortaces, we rmast ramamber that
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conservation is the least expensive source of enerqv. &very wnit of enerqy saveqd,
every increase in eneray use which is awvoided or postponed, represents an important
saving in economic, as well as in environrental terms. Postooning some increases
in energy use while meeting other new damands for energy means that energy for
luquries can no longer tale precedence over encrgy for the necessities of life.

Against the econcmics of saving enerqy ve should set another hard fact. The costs
of new enerqgy are likely to keep increasina, and wn can he particularly certain that
the discovery and devalonment costs of nav nil will keeo rising rather sharmly.

I draw special attenticn to oil because, for many purmoses, particularly in
transportation, we do not have conwanient or feasible substitutes. 7o the extent
that verious eneraqv sources are hest suited to differont kinds of use, a vise

encrgy policy will stress the allocation of eneroy according to use. ¥e rmay plan,
for exarple, to reduoe the use of fossil fuzls in space heating.

The ways of conserving enaray and of utilizing altermate ensrcy sources are often
quite obvious, bhut they are critically important if we are to have the necessary
encray for the more crowded world of the vear 2000. Some cxarples, first from
larce settlemonts and industrialized cconcmies, and later from rural economies,

will indicate the range of possihilities.

Industrial socicties have often been atrermely wasteful because their planning

has assumad an 2lmest endless suoplv of low-cnst encrqy. The capital cost of
buildings has becn reduced, for exarmla, by minimizing insulation, accenting
simplified windmw desian, and nnt using hesat-oxchangers in heating svstems,

Higher fucl costs have now changed the cconmmics of such planning. With heating
oil at $16 per harrel, money invested in insulating & home will earm 20 &0 40
percent par voar in funl savings - ocormansating for the added cnst in as little as

three years. 3

If sam2 fuels arc not only ~xpensive but irreplaceable, the value of better

buildings becames incalculable,

As on2 exarnle of encrgy saved in industrial processes, when heat from cement kilns
is recapturad to prcheat the limnstone feadstock, the total cnaray roquircrents for
the nroduction of czment are reduced bv about one-half ,4 Tha shnrt-sighted encrgy
policies which developed durinag timns of abundeance are nowhare hetter illustrated
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than in a contention of the United States Justice Depaxtnenﬁ, in the 1930s,
~that vaper companies should not be allcrad to sell the electricity they could
produce by using their process steam to gznerate power. ™dzy, if all
industrial steam were also used tH aonerate 2lectricityv, the entire electrical
needs of most seccndary industries could ke met and there would he some
surplus(,5

There are also sTme very ancouraging exarmles. Tha Statz ~f Oonnecticut has
-ambarked on a ten-year program vhich will use 34 percent of the State's solid
waste to nroduce 10 percant of its electricity.’o Sraden nowr utilizes about
ona~third »f the wast2 heat from pouor »lants for cormercial nurposes: if the
United Statzs did likewise, it could srtvé about 5 percent of its fuel., Also,
there is now a trend to the desim of integroted enz2rcv systems in shonping
centers and hosnitals, so that energy formerly list as waste heat is usad

for space-heating, for nroheating vmter, and so on.

The possibilitics for conssrvaticn »f sneress are enormous, from the design of
autamobilas to turnina ~ff unneaded lichts. My effcective cmnasrvetion effort
will require good rlanning, more effactive govermment: requlations, and
‘individual commitment.  Changes in morkgac2 rogulations could provide the
incentive for the hetter desion ond insulation of bhuildings, Transnortation
systems using mini-buses and public-use autcrobhiles can vrovide alternatives
betwean the eneray-masteful relionce upon nrivate cars and mass transit.,

Again, governrents can provide incentiwvesg with tax credits and licensing
regulaticns as well as by planning city streets with nublic wehicles, rather
than private ones, in mind. If we can get away from th2 idea that parking
the car domtcin is sime kind of hasic riaht, meth~ds of transporting people
will change. BAll thesz remedies have heen passible for a decade. Vhen will

the camitment of citizens be sufficiant to spur governments into action?

It is urgent to replace scme uses of fossil fuels., The most ohvious Alternate
enercy source is the sun. Using present technologies, solar cnaroy seems best
suited to individual applicaticns = snace and water heatine for buildincs -
rether than to large=-scale sclar installati-ns for the gensration 2f pover.
The principal limitaticns on the use of stlar znergy are thot it is eneray

of low intensity and it is intermittent. Thus, it i3 not practical to
design a solar heating system tn carry the full heatino load of a tymical
building as, dning sn, would resn hvilding a larce systen which onerated

much of the time at only a fraction of its canacity.
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Fnergy storage is also difficult, requiring comaratively large installations if
solar enexgy is to he stored uwp for use at night or on the onldest days. The
possibilitics vary with the climatic oonditions. A snlar house in Alhuquerque, MNess
Mexico, was desioned to use snlar anerqay tn mect from 70 t0 87 parcant of the load
for space and water heatina. In Donver, whore winter tamperatures mey be below
=30 degrees Celsius, snlar eneray rmet 26 percent of the heating nceds of an carly
test house,7 Snlar enerqgy systemz may also be used for industrial smace heating,
a:c_ld it has been estimated that using soler enorqy to nraheat wvater will enzble
industries to goncrate thrcoe times as much steam por wnit of high-grade energy -
such as coal - used.

Solar cneray may also be used in less wealthy countries, but given the high capital
costs of man-made solar collection systams, it is we2ll to remembar that the

proocss of photosynthesis in plents is the fundamental mans of canturing solar
anergy. There has recently been rmch work in the develooment of faster growing
spocias of trees, in reforastation, and in the oontrolled cuttina of trees for fuel.
While this work is also important in the struagle against soil ernsion, the
cultivation of aresn plants as energy snurces will hecame more irmortant with

every passing vear. A time-honoured method of using the encrgy stored in green
Plants is hy feeding the nlants t» animals and then harmessing the animals for
vork. Animals are not efficient energy converters however, and there are rore
direct methnds of getting out the ennrgy captured bv green plants, Piogas
digesters are an apnlication of intermodiatz technoloqy which is low-cost and
suitable for small-scale a:pplioations, lethene oroduced from the process of bio-
gasification can b humned as fuel as vnll as heing used in engines to pum water o3
to generate electricity.

Studies carricd out in the Gangetic Plain in India showed that the most cfficient
use of mothane fram bingasification was as a source of power for irrigation. Under
the svstem tested in these studies, the efficiency of using biogas for irrigation
derived from the incronse in crom vields as more water was available. TFuel for
cooking was . then obtained from water hvacinths vhich in wam climates can produce
large amounts of dry matter for fu-el.8

Because this last cxarmla showrs that onticns oxist within enerqy svstams which we
my think of as very sirmle, it should romind us that all the uses of energy should
be scen in the context of systems. Our enarqv probloms canmnt be snlwved bv the

moxre cae.



Strong page 9

pushing of pct projects, vhether those projects are fusion reactors or solar
cookers. Any alternate energy source must he coxamined in relation to other sources
and also in relation to the range of probloms in a particular region of the world.
Biogasification, for exarple, should not he judaed just as a2 source of anerqy for
people in less wealthy raral rogions. It can also be vital to stomping the advance
of deforestation. In rany countries, thw forest arnas are dwindling at an alarming
rate because wocd cratinues to be an inexnensive and availahle fuel.
Piogasification als» relates tn another nrmblem of our crowded vorld. 'aste
disposal can be effectivealy achiecved, dancers from infection can be reducad,
nitrogen-rich sludgr is available tn enrich the snil and, into the bargain, men can
have clean, usable energy if humen and animal wastes are processed in hiogas
digesters.

Riogasification mayv als» he used in larce-scale applications in wealthier countries.
A $4 million methane nlant is heing huilt in Clorado to utilize animal vaste from
feedlots, and the Fnergy Policy Prodject of tha Ford Foundation sugoests that as
much as 5.5 percent »f United States eneray needs could e recnvered from crop
residuzs, feedlot wastn, and urban r=fuse. If 5.5 percent does not seen very
impressive, note that the cnergy involved ~ anproximately 4.1 quadrillion Btu's - is
-about 1.5 times the amount of cnergy available from all the natural gas produced

in Canada in 1972.,9

The possibilities of encrgy substitution are numerous, and I could evan Point ©
the present-day wversion of the wind—clactric nlents which were coammn on farms
across the North American plains at the time when I wAas orowving up in rural
Manitoba. I will sparc your patience, fearful thrt you may not have the enerqy to
listen to all tho altemetives I micht be able to cite. Fnouch has becn said to
illustrate the critical moint; cnzray is vital to the quality of life in all forms
of human sattlawents, and in all »f those sottloments there are mssibilities for
more efficient use of encrqv and for utilization of altermate forms of energy.

The great questinn remains — hww can encrqy best be utilized in order t9 maintain

a basic standard of life?

While I canot explore all the ramifications »f this nrmblem, I should like to

make scre general chservaticns on anergy use in urbn Areas.

Presently, therce is cvidence that some of the large cities in the less woalthy

countries use less cnorgy nex marsmon than is used in the rural areas. However, I
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wish to arque that in these cities the use of encray is already too law. ILife in
the slums of vast cities is sub~human, the water supnly for the citv may he grossly
inadequate and dangerously impur2. %aste disonsAal also is sn inadequate as to
endancer hemlth, and many ogreat rivars and lakes have been sacrificed to our
shortcut methods of vaste disoosal. (This last problam is also oxern in wealthy
comtrics -~ witness Take Frie and the Rhine.) The total cormlex of nroblens is
rore sevore in the poorer comntrins, vhere the hurden of disease hangs heavily on
the slum dwellers and the threat of apidemics - which may become pandemics = grow
with every passing year. '

Only systematic planning hacked hy adequaté technology and vhysical resources can
deal with these massive urhan danaers. The planning and the action rust also cut
across several levels of govermmant - from rumicipal t0 national - and may need to
be supported by intemeaticonal action to make the necessAry resources available.
However, if the treatmont of the problem is systamatic and carmrchensive rathor
than pviecameal, thore can be a multiplier effect. If we have the will to plan and
~invest in hetter waste disposal systoms, we cen, for exarple, cain better water
by easing molluticn of lakes and strecams and, at the same time, gain an important
source of organic material for sustaining the fertility of our snils. Same waste
processing systams, as noted praviously, can cvan produce cnergy. This intor-
relatednass of problems of settloments, encroay vse, f20od production, and human
well-heing rekes the future nlenning of hunan settlements one of the oreatest
challenges men have ever faced.

The cffort to achieve him anscttlamonts for the swelling world nopulation must
involve more than attommts to irprov: onditions in urhan areas. As I arqued at
the bceginning, v2 must strive tn crente a real cheice in settlorent patterns.

No matter how rapidly citios are spreading and growing, therce is no reason to
sugpose that urbanization is the final end of man. Some survival of a herd
instinct, reinforced by dosver~iz cooncmic And social pressurcs, must not be ‘
allowed to shape human history in tho last years of this contury. Fonrad Iorenz,
among others, has arcucd that there is a great danger in crowding Ilmman beings tco
closely in vast settlements. I has written - "The over-cr#ding of many people
into a small space loads ... tO Aggressive }nhavinr"qlo Perhaps most in the
wealthy countries we are struck by the crush of city life, the growing selfishness
of harassced city pecple, their fear of becooming invnlwved with othors, and the

massive increase of violence,

mre ...
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Thus we rust advance on several fronts in a concerted attack against the
degradation of humen life. Certainly, we must strive to create cities that are
more congenial to the humen spirit and rore serviceabhle to human needs.
Simultaneously, w» rmust oonsider the interface between urban and rural areas, as
vell as the means of providing better services and rore opportunities for human
fulfillment in smaller and more widely dispersed settlaments. If we consider
the possibility of breakina w sarve urhban concentrations, of linkina limited
urban centers by efficient transonrt systems and intersmorsing them with rural
areas, we will be addressing severnl muestions at once. e will be testing

the energy efficiency of moving more pacole viiile reducing the distance for the
transport of food. e will also be weiching the immortance of providing urben
dwellers with access to open ocountry. Ultimetely, our planning rmust take acoount
of the extent and manner of the contact between human populations and the eco-
systems upon which their lives depand.

My plea today has bean for hnld nlanning hased upon the conviction that human
beings can make chnices which are decisive for their lives and their future
develoment. Thouch I have a@mhasized the irportance of the sources and uses

of energy in creoating various kinds of hrwn settlements, I have also insisted
~that planning for the settlements of the future rmust take account of human
possibhilities, nf the hopes of individuals, ~s well as the technical means at our

disposal.

My great concern is that ocur planning nrocesses have becre too narrowly
technical, ton willing tn accent nast trends as the quide to the future, and too
ready to accept what men do in resnonse to sncial and econamic Pressures as s
kind of ingovitable and natural choice. Only if we have the vision and courage to
see the limitations of the svstams within which mon live, only if we can wnder-
stand that the internlay of mnlitical forcos and the pressures of the market
econony are the outgraarth of past human chnices and not s exorassion of divine
will, can we hawve the chance of resisting the course of develomment which now i

carries us towerd social disinteqration if not ecolngical Adisaster.

Ve are not just mambors of an urben prolateriat, w are not just consumers, and
we are even srething hetter than tecdmncrats. ¥e are mon, and wa have the
futurc in cur hands. I urce that wo strive to achieve a decent and humane future

for murselves and mur descendants rathor than juct nlanning for what scems most
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-likely. It is in this spirit of dealing with present prcoblems in the light of
a generous sense of our future possibilitics that I alsn hope the work of Patro-
Canada, as a natirnal enterprise, may he carried on.

Yet, at the end, I rust cxpress a grave doubt., Our generation, the ganeration
which has organized this inteornational Conference, may not have the will to -
break out of the pattorn of limited nlannine. ke no mistake, it will require
an enoamous effort of will to hreask out of old hehits, the old accentance of
growth for the sake of crowth, and the 0ld aphasis on consurption 2s the kay
to harvpiness.

towards a liveable future for the poanle of the world, the couragse and
imagination that will e required of the younger generation will be tremendous.
In anothor gencration the problems will have reached such maonituds that thay
will require nothing short »f oenius and heroism in ordor to save man's

. Habitat for annther hundred years.”
NOYES
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