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;Introduction.

The object of this meeting was to assist in providing background
fgr subseguent meqtings by considering the non-biological materials
and the energy on which man depends for his livelihood. With such a
huge gnd highly”technical topic, broad perspective is all that could
be hoped for. For each of the major types of resources there was an
attempt to indicate the.regional distribution in the world in relation
to: (1) existing levels of utilization by the population and (2) the
possibilities of, and obstacles to, expanding the utilization of
résdurc;s to meet thé need -for iﬁprov;d living éonditions of growing

“‘populations in the near future. .
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A realistic consideration of the possibilities for increcased
utilization of encrgy and non-biological materials depends heavily
on developments in agriculture, which wes the topic of meeting no. 22,
and in the economlc field of capital accwnulation, invcstment and
employment, which was the toplc of meeting no. 24. Participants in this
meeting (no. 20) were therefore asked to 1limit themselves to the
barest essentials in thOS’ fleldo.- Twomecoﬂémlc topics not adequately
treated elsewhere in the- Conference were-included in this méeting
because they wvere considered to be indispensable to a consideration of
problems of resource utilization.. One was the relation of industrial
demand for raw materials to the opportunities for development of
urder-developsd countries. The other was the use and limitations of
international trade in oygrcoming inequalitieslin the world distriﬁﬁtion
of population and resources.

AThe background papers available for this meeting are mentione@
elsewhere in this report. R

The meeting itself took the form of a panel discussiop,with the
following program:

Chairman . . . Dr, Gunnar Mymdal, United Nations

A, Populatlon size and growth in relation to energy . . .
' Dr. BEdward A. Ackerman, U.S.

B. Population size and growth in relation to non—-fuel minerals

and creatable resources ' _ _ o 4 z
Prof. Ferdinand Friedensburg, Germany

Dr. S. Zuckerman, U.X.

C. Problems of utilization and trade
Dr. Stacy May, U.S.
Mr. Folke Hilgerdt, United Nations
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D. ~General summary

A. Fnergy

There is very little relation between the size of population and
the ‘amount of economic output in the world's regions. On the other-
hand, energy consumption and sconomic output are very closely correlated.
For example, Guyol's background paper shows that at one extreme Asia,
with 53%ﬂof~the~wor1d's population, uses only 14% of the world's
inanimate energy and produces only 13% of the world's economic output.
At the other extreme, North America, with only 7% of the world's popu-
lation, uses 41% of the world's inanimate energy and produces 40% of the
world's economic output.

A1l improvements in the ievel of living involve a staggering
demand for increased energy supplies far beyond anything indicated by a
mere projection of past trends. The conventional World.energy sources
of today cannot possibly meet these demands of the future. Efforts

. need to be directed toward the development of new and non-conventional
_.sources of low-cost energy.
. _So fa; as global energy resources are.concerned,.nong'of_the,
authors of background papers foresees major difficulties in the years
up to 1980. The two authors who treated the subject, Guyol and
Schumacher, utilize somewhat different assumptions both as to population
grthh and as to the per capita increase in energy use. For illustrative
purposes Schumacher suggests a doubling of annual energy inputs between

‘now and 1980, and Cuyol uses a multiplier of 2.9 times the 1950 figure
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to recach 1380. Even such large multipliers do not contemplate any
spectacular inprovement in living conditions. Schumacher a}lows for

a 2% and Guyol for 2 2.5% annual increase in per capita energy usec.
But, as Schunacher points out, some appreciable increase in per capita
usc would be necessary just to prevent a deterioration of living
conditions in a growing populzation. However, neither author foresees
nmajor obstacles in global terms to providing modest increases in energy
inputs psr capita for a growing population up to 1980.

Looking beyond 1980, Schumacher foresees difficulty bofore the end
of the present century if there is continued growth of population and
expansion of energy utilization along past lines. He holds "...that
"estern' industrialization, as it has grown up over the last 50-100
years, does not at present possess a permanent energy basis'.

On the othar hand he does not expect this prospect.to bécome an
"active force for change" in the next 25 years because oil and gas, in

spite of their relatively short life expectancy, will be able for another

25 years or so to compete successfully with coal and to determine, on the

basis of their own production costs, the general level of fuel prices.

Continued expansion beyond 1980, on the other hand, would undoubtedly

encounter severe obstacles.

Turning from the global to the regional situation so far as coal

is conc¢erned, Schumacher points out that regions outside North America,

Europe and the U.S.S:R. and China contain almost half of the world's

population but-only 4% of the world's coal reserves. These figures mak?
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it clear that coal can never in these "other regions" become the.ehergy
basis for an‘economy developed on the pattern of Wbstern'industrialism.
Even in India and Japan any large-scale industrialiégfion based on
indigenous coal could oﬁly be short lived. Moreovef; all égree that
any substantial mitigation of regional inequalifies in the distribution
of ccal by means of interregional trade wouid enaounter insuperabie
obstacles of cost.  There are; Schumacher recognizes , possibilities
"that something might turn up. This expecfation, supported by entirely
premature hopes fastened on atomic énergy, is likely to stand iﬁ the way
of a realistic appreciation of the energy problems to be faced by
industrialization on the ‘Westerﬁ pattern'."

" In a background paper on oil and gas,; Thom, wifhout presenting
gstimates of either needs or pesources, takes a much more optimistic

© view than Schumacher. He Believés that world oil and gas production'
may "...reasonably be expected in adequate volume for many many years
to come; which is to say, beyohd the time when intra—étomic eﬁérgies
will have begun to replace oil, gas, and coal as the major source of

energy for world purpoées." It is also Thom's belief that it is

entirely feasible technologically to supply natural gas to every large
city and region of Europe, North Africa and Southwest Asia.

So far as fossil fuels ‘are concerned, therefore, there seems to be
general agreement that the world subplies are reasonably adequate until
1980. Thereafter, opinions range from the anticipation of rather

. difficult shortages of the most mobile fuels to high optimism based on
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wide knewn occurrcncc, ncw cconomics in transportation, and the past
achicvement in discovery and production in North America.

Currcntly ihe fossil fusls are supplying between 75% and 80% of
the world's inaninzte :nergy. Thesc arc capital fuels, stored through

the ages, which cannot be replaced once they are exhausted. The

world, hewever, rcceives from the sun each day vastly more energy

than man consumes. Indced, Dani¢ls points out in his background‘paper
that ths solar cnerygy f21ling on an acre of land greatly exceeds the
heat requiremncnts for one person. The difficulty is that it is nof
possible =2t present to convert this cnergy into usceful form except
through a2griculture and to 2 minor extent through water pbwer. Income
energy today constitues scme 205 to 25% ofttﬁe vrorld's total. Fuel
wood and other non-commercial fuels will doubtless continue to be
impertant in isolated areas, but their céﬁtinued use represents a féilure
to solve, rather than a solution to, the energy préblem.

(tutside agriculture, man'sAcommercial usé of income‘energy takes
the form of water powver which currently represents lessAthan 6% of thg
world's energy but, as Aubert points out, is much more important than
the figures on encrgy production would suggesf because of its'comple~
mentary products of flood control, irrigatian,‘and navigatioﬁ.

There is.perhaps no better example than the case of water péwer
of the need for detailed consideration of all the physical, economic,

social, and demographic élements'of the situation in initiating plans

for development. 7Tithout thc necessary population, skills, raw materials,

and effective organization the devclopment of water power can be a



costly failure. In the approprlate settlng, and with w1se choice anong

the alternatlve uses for water, 1ts developnent can be much more

(

1mportant than flgures on power alone would suggest(

. " Present, a51oleyom agriculture, there ;e 1ittle pfactical
use fo; solar energy becauee of the low efficiepcy and high eepital |
costs of convertlng it into useable form._ Where fuel is very exoensive
solar heat can‘now be used for small home'cookers, and there are
‘feasonable prospeots,nacco#alng tovpenlels, that w1th1n.a‘few decades
solar energy will be usedw§or at‘leaso partial heeting and.partial
cooling of homes - agalovaf high ioetallation but.low operating oosts.
There are theo;etical éoesibilities in the direct ppoduoﬁion of '
electricity, in photos&nthesis, and the fresoening of salt water, but
Daniels thinks that nothing on a substantial commercial scale is in sight,
and there is every prospect that initial applications will require high
capitalization and be costly. Meanwhile, it is important in view of
the heavy drafts being made on capital fuels to promote research on
the application of solar energy.

Overshadowing all questions concerning the availability of energy
from conventional sources is the prospect of energy from fissionable
materials. Should this form of energy become relatively cheap, most
of the problems would be solved, beoause the supply of potential fuel
from this source is virtually unlimited and its transportation is almost

costless. Nevertheless, Isard and Whitney do not expeot atomic energy

to fill an appreciable proportion of the world's requirements by 1980.
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M2ny tochnical problems of using atomic cnergy on a scale that would
significantly 2ffeet the world situation remain to be sélved. Bvsn
when they arce solved, the prosent prospeéts are that capital invést—
mecnts required for'its utilization will be extremecly high. So far as
is knovmn ncw, the main prospects for the industrial use of atomic
cnergy will arise in situations in which conventionﬁl fuel is expensive,
capital aiundant, and “here is a reqdy mariet for products of fission
othicr than hecat. In short, atomic ecnergy is, on prescnt inforﬁation,
much more likely-todprovide aﬂlong—run solution to fhc fuél problem

of the highly deveioped and heavily capitaligzed nationé of the wo;}q

than it is to contributc in the forcseeable future to poor, energy-—

starved, and under-developed regions of the world.



~ In the noar futurc, and perhaps in the indefinite future, given
hoped-for devclopments in tho atomic field, thc world as a whole will
not facc major problems of sccuring adeguatc cnergy. This conclusion
howcver, loscs much of its significance by virtue of the costs of transport-
ation of most fucls. One of thc most important distribution probloms is
that of moving adequate cnorgy supplies from surplus arcas to the great
encrgy—dcficicont crescent of the Burasian continont. Unloss now cnergy
sourccs arc discovered to takce the placc of oil and gas before they arc
cxhausted, many parts of thc world will be in scrious troublce - among them
somg of the most.donsely‘populated. Europe is alrcady foecling the pinch
on coal,; and can only oxpand its cncrgy use rapidly by incrcasing its
consumption of oil and gas. Arcas with vast rcsources include the U.S.S.R.
and China, thc Middlec East and North Amcrica. Most of the rost of the
world, including somcthing betwcen a third and half of tho carth's
population, has wholly inadcquatc supplies to providc rcasonable levels of
living for thc prescont population, and rather poor prospocts for obtaining
them on a sustainod basis in the forgsecable futurc. Thc solutions can
now bo imagined, but at prosent they cannot be rcalistically forcsocnm.

In the discussion following thc summary of the background papers,

Ackerman drow attontion to a number of problems concerning the rclation

batwoen population and cnorgy rcsources which have yot to bc adcquately
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dcalt with. Onc was she ¢ffcet of cnergy use of demographic clanges -
for c¢xzmplc, the possibility that incrcascd availability of liquid fucls

and low-coud Jlcetricity in rural arcas, by improving thc quality.of 1ifc
in thise arcas and thus roderding thoe growth of citics, might result in
2n incrcasce in the birth ratc.

onorgy resourcss noid also to be studied in combination with other
natural rocources to undocrsvand how they togethoer rzeolate to population.
. this recspect, Ackcrman pointcd out that the usc éf cnergy is importans
o 25s8ist in the improviment of prosont low-grado primary resources in
crdcr to ircrcass their productiv. iy and to promote thc usc of the carth's
more 2bundant matcrials as a substitutec for the loss abundant. Foxr
cxamplc, improveiment in land productivity may bo brousgkt about through tho
usc of low=cost feortilizers, rofrigeration and ajr-conditioning, dbut “hc
ey to =211 thesc is low—cost cnorgy resourccs.

Lttont

’J.

cn was callcd to the implications for public policy of

prospcctive future cnergy shortages and to the possiblce desire bility cf

P

diverting some consurpition of Alquld fucls away from purposcs of low social
aluc.
ther spcakoio cxpressed the vicw that the background papors toolz
too possimistic a view of possiblc futurc toohnical-improvcmonts and thatl
aonciderable morc »sscarch devotced to innovations on & national and

cn t -0l atively chea
intcrrnatioral sczlc ncoded to be undortakon ©o provide a rcl y P

n of cnorgy supply.
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B. Non-fuel mincrals and croatable rcsources

‘Iion, coppor, lcad, zinc, aluminum and sulfhef coﬁstitutc the
pr1n01pal non~fucl mlncrals whlch are 1nd1spvn ablo to moder; oconomic
dcvclopmﬁnt. Whilc thc productlon of these mlnorals has kcpt pacc with
the risc in populatlon in erunt docados, the stage will cventually be
roachod thn new rys§urcos Wlll ha§v to be dlSCOVOIOd or better methods
of utlllzlng 1nfﬁflor orcs ovolvod to méot the dcmands of futuru populatlon
growth. Good dcpos1ts of iron orc arc found in cvery contlnent and in

arly ovcry country° Dvpos1ts‘of éomo of thu othvr 1mportant mctals arc
luss plcntlful and it has bcon ostlmated, in thc background papor by
Xrishnan and Jacob that at the prcs“nt ratc of yxploltatlon tho known
résourcos of cop cr mlght bo cxhausted in from 30-100 ycars and thoso of
lcad and zinc in about 30 ycars. Suppllvs of bau31to occur in many
countrles and Wlll probably cnablo tho World to wﬂot the domand for
alumlnum for many ducades to comey bartlcularly in vicw of uXPuCth

tochnologlcal 1mprovumontsu Sulphur rosources may be cqns1dored

practically 1noxhaust1ble.

e wa

Tochnical dovolépmeﬁt within thc noxfﬂéo or 36 ycars and qconomic
progress in tho undor-devolopod countrics may bring an cven faster
oxhaustion of ccrtaln of thesc mlnurals. Howcver, as pbintod out by

Frludonsburg in +the d1scuss1on, tho duflnltb llmlt of supply may never bo
reachcd, ow1ng to tho progross of tochnlouﬂs and thv utlllzatlon of now
deposits of ores vrov1ously rugardvd as unmlnable;

A number of factors may tvnd to 1ncrcaSu the cost of mincral production

in fho future. Thoso cited by Frludcnsburg 1ncludy tho gruatur depth of

" mining as tho morc casily roachablc deposits become oxhausted, incroasing
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distancc between the mine and consumcr, énd the demand for rising wages
on the part ci thc mincrs.

incral resourccs arc not uniformlf distributcd by r@gions in rclation
tc porulntion. Iorcbvcr, the production of mcitals and usablc products
from thesc mincrals docs not follow the samc paitcrn from country to
country 2s the distridbution of rcsourccs, for thce highly industrializcd
countrics utilize not only their own rcesourccs but also import considcrable
quantitics from thc lcss-dcveloped countrics. Thus, the smclting and
manufacturing facilitics in the difforont countrics arc not commcnsurate
with the magnitude of thc resources fhc countrics posscss. The
industrizlizcd countrics, bcecausc of their advanced tochniqucs arc also
botter able to utilize ores of a lower gradc and to rccover most of tho
uscful ingrcdiocnts as by—products. Pcer capita consumption of mctals and
aincrals becars a closc relationship to the stage of development of
different countrics. The countrics which show a high consumption arc
mainly thosc of North Ancrica, Western Europe and Occania, whilc thosc of
Asia (cxcopt Isracl and Japan), South Amcrica and Africa arc ﬁuch Yowor
on thc scals.

In rcccent ycars there has been an incroasing realization of tho neced
for cconomic planning and industrialization as a mecans of raising 1ivi?g
standards of thc population. Mincral rcsources play an impgrtant part

. . ' . nt 1
in incrcasing thc national wcalth and it has becomc apparcnt that loca

resources should bc uscd not meorcly for cxport but should bec devceloped to

thc fullocst cxtent possible for internal usc. Shortagos of technolog-

jcally traincd pcrsonncl and of the rocuirced capital for the ostablighment
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of metallurgical and chemical industrics arc obstacles to incroascd
produétioﬁ and consumption of minerals in many -countries.  However, there
arc ind;cations that the rate of consumption is rising and that under-
devoloped countrios’a;o learning to consumc morc and morc minerai products.
Whilo it may take a long time for -these countries to achieve a levoi of
consumftion gqual to that of Western Europe, the general trend is'
unmisjakgblo, Mcssrs. M.S.Krishnan and K. Jacob conclude in their
backg#qund paper on nqn—fuel mineral resourcss. |

Recent decades have also scen a rising intcernational intcerdepondence
in.fho wérld market of mineral raw matorials. There is a growing
tendency toward concontration of production of mincrals in a reiatiﬁely
fowAplacos of mining, to a large extent in tho so-called ﬁhder—developed
countrios. As the contribution of the non-industrialized countrics to
the world supply of minerals is indispcnsable to cconomic progrsss;
Frlcdonsburg bGllLVGS con51dcratlon should be given to thée poss1bllity
of declarlng mincral wcalth an intcrnational assct not subJoct to the
disposition of:changlng governmonts of a singlc country. = It was pcinted
out; howevcr, in the disoussion that the less doveloped countrics might
look Wlth some roluctance on giving up thoir main assets to ihternational
control and that it was dosirable that these countries’be permitted to
usc thoir resources first of all for their own bonofits. “'One spoakcr
held that the law of the market which rules world cconomy should be
modificd so.as:to promote consumption of matorials in under~developed

countrics at the cxpensc of somc unessential consumption in industrializcd

countrics.
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In addition 3¢ the possibilitics of creating now Bources of
cnergy and non-fucl mincrals, incrcasing attcntion has boen given to
the prospoets for acciing some of the world's ncuds for other raw
iryials through unconventional methods of production. Thc outlook
for rcvolutionary vrogress in this dircetion docs not appcar vcry'
optimistic,; howover, 2t lcast for the ncoxt 25 ycars, according to
ZucxKcrman. Thz dovelopment of now non-biological rosourcces requires
tcehnical knowlcdge, power, and capital, and thcréforo the offcctive
dcmand is likely to grow most quickly in the alroady advanced countries,
wnile the nced is greatest in the loss developed countrics where
population growth is likcly to be most rapid.

The devclopment of synthcetic nitrogen for usc in agriculturc may
play 2 biggcr pnart than any other singlce factor in increcasing food
supplics in tho ncxt dccade The supply of ‘nitrogenous fortilizer is
a limiting factor to thc amount of wvegetablc growth obtained from solar
radiation, but unlikc phosphoric and potash fertilizers, it can be chem-
ically »roduccd. . Atmosphiric nitrogen can bé convorted into foertiliser
nitrogcn for utilization by plants; dbut thc process requifos the usc of
fucl, a wasting assct and ¢onsidorable-capital. = As the cost por:unit
of nitrogcén production tcnds to bc'invcrsoly'proportioned'to thce volumc
of output,largg-scalc manufacturec is favourcd. This works a nardship
on ths undcr-developed countrics, where tho nced for incrcascs in food

supply is most intense. Somc promisc 1s offered by rccent dovelopments

in fixing atmosphcric nitrogen in smallcr plants which could meet the

neods of under-dcveloped countrics with a supply of fuel.
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A51de from nlurogenous fertiliser, the major creatable resgources arc
sulphur and high polymers. Sulphur and su;phuric acid play such an inportant
role in industrial progress that-over—all consumpiion of sulphur can be wakon
as an index of total industrial act1v1uy in a country. In:agriculture,
sulphuric acid is used to convert insoluble »ock phosphate into a fomm
soluble in water, so that “thc phosphorus is immediately available for
plant growth. The principal sulphur domes have beca heavily exploited,
and a% ;tention is now being turncd to the produvection of sulphuric acid

.from irén pyrifes and algo toward dis coveilnﬂ a suitable mothod of
extraciing elementary suvlphur from these sarn raW'matéEials.

The control of the intormoieédla;lqombinations of rolativelymsippxc

organic molecules in the process of polymerisation has lod to the mass

s

production of many ‘new and versatile materials, including synthetic fibres

such as nylon and dacron, syntheiic rubbers, r031rs, end styreéne and vinyl

pdlymers. The xaw materlals for shese prodvcmu are obta:ned cither

throuwn wasting assets, Quch ac coal and pe, olcum, or from rencwable

assets, such as cellu]ose and p‘OuGlPSe As the collulose is providod by

vogetatloﬂ of varlous k“nl %he anount of lgnd Lt requires as conparod

With that require& for the.produqtion of natural fibres sumesJ;mpor,ance.

,

There is also compeodition beiween the usc of land to produce cellulose ,0ox

food and in the future, rood -is likely to be in greater demand than
textiles.

‘The economic practlcabllitj of obsaining food suppiies from uniccllular
orgaﬁifma hag yot tohoprovedr Byen if ‘tac chmnicaJ.iﬂdu"*“v could bo oxpocied
to add significantly to the food supply, and wasting asscis of coal and

petroleum would have to be used in .he process. It would be preferablc for
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s;mthitic chimistry to dovete its cfforts to the manufacturc of c¢sscntial
food nutricnts such as vitamins, cortain specific amino-acids and othor
trace cl:ment;, wnich arc obtaingd at small cost in vnergy and matcrial,
and rclezse the land for the production of high yiclding crops.

C. Probluems of utilization and trade.

In his background papor on industrial raw matcrials Staccy liay

supportcd the following scven conclusions:

1. In 1950, "world" (.xcluding U.S.S.R., mainland China, Mongolia, North
Xorca, B2st Germany, East Ccntral Europce, Albania, Bulgaria and Roumania)
production of industrial raw matcrials amountcd to about $46 billion, of
which well over two-thirds were produccd and over 90% consumed in
countrics with rclatively advanccd industrial cconomics containing 1ittle

over onc—third of thc world's population.

2. Although the under-doveloped or "primary ‘product producing"

countriecs produccd lcss than a third of all industrial raw matcorials, thoy
supplicd about.half of all imports of such matcrials that the major
industrializcd arcas rcccsived through international trade; This categbry
of cxports providcd morc than half of thc total foreign oxchéngo carnings

of thc under-devcloped arcas from trade with industrialized countrics.

3. Contrary to widely hcld preconccptions, the long-term record docs
not roveal any markced degree of price or demand instability in the markcts
for industrial raw materials or for primary products as a whole as comparacd

with manufactured goods. In fact, since 1940 the terms of trade have

favorced most primary products to a marked degree and the evidence suggests

i c i csts
that this trend is likcly to continue for somc time to come. This sugg

the wisdom gf a policy on thc part of the under-dcvcloped areas of making

. > . s raw materials
a strcenuous cffort to incrcasc their prosent sharc of the

scegment of world cxport trade and it raiscs sharply the question of whether
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urgent broﬁosals for inférnétidna1 b§nfrolé1tﬁat would frocze tho roiétion—
shiﬁ“befﬁdéﬁiﬁriﬁéfy‘aﬂa manufactured product ﬁiidos woﬁld notisérQO tho
interests of industrialized rathor than under;aefeloped nations.,

4. The 1980 "World”xcbnsumption:of.industfial raw materials is
projected at about $80 billion (in:1950 prices) of which abbut‘$5b billion
might cnter into intcrnational tradc, as agéihst $46A£illion.of Consumption
and $27 billion of trade in 1950. Such an incroasc in consumpfion shéuld
afford theApréséntly under-devélopod'areas an opﬁortunity to incrcasc their
production of industrial raw materials from the $14.5 billion léQél of‘1950

" to something like $31;5:billion iﬁ 1980, and ‘their oxporfs from $13.5 to
328;5”ov5r theisamé:period; Increases of this magnitude, approx1matv1y
double their expccted populatlon 1ncr0uso, should oxcrt a markedly stiou-
'lating cffect upon the cconomics of the undcr-developed arcas.

‘5. The above projééfions axrc bonﬁingent ﬁpon.a growth in fﬁe per
capita demand for industrial réw matorials iﬁ othér ﬁérts.of the "world"
comparablo to that which is projocted for tho United Stétdslas a continua-
$ion of its trond over tho past 50 yoars. |

6. HThe‘potchtiél‘oxpansgonéof'industfial réw matorial éfddﬁctibn and
trade is deﬁénddnt ﬁpoh'a sufficiont éupply of investmont capital}‘ATho

capital cost of “raising thé output of industrial raw matcrials by as much.

as 317 billion:inftﬁéIundoi?dof616péd arcas méy’bo éf‘fﬁc order of 325 to
$34 ﬁillion; or 3860 to $1, IOC million pof‘jeérjbvéf'tho thirty year period.

Such a sum should not be boyond thc mcans “of ovon the capltal—poor arcas‘

own invcstmont potvntlal, although there should bo a vory strong incontive

for thé industrializod nafioné'to provide this capital whérever reasonably
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hospitablc opportunity is ~ffordecd. This would frec the domestic invest—
ment resources of the undcr-doveleped countrics for commitment ts manu-—
facturing dcvelopnents or othcr constructivo intcrnal purposos;

T. Finally, on thc basis of this snalysis it appcears that much of thc
litcraturce dealing with raw natcerials in rclation no the undor—dovéloped
arias reguires rowriting. In most studics of‘ths developmoent procoss; naw
materlal has bcsn ade the villain of the pieco. The ovidsnce‘asscmbled
here suggests that 1t should bc madc the huro — not as a substltutc for
nhnufacturing and a gonorally broadcncd basc of oconomic activitics,'but
as the singlc best opportunlty in sight for prov1d1ng tho mecans for aohlcx—
ing industrial progruss.v The under—dovclopsd arcas should takc v1gorous

adventage of the opportunltles for 1ncrsasod productlon and trade offorod
by = véry favorable demand and pricc ouflook.‘ Thcy should usec to tho 1imis
their special advantages deriving from the possossion of thc most economic
storvs of potbntlal supply to 1naugurato procuss1ng at thc source rathor
than at tho terminus of ozport. Thoy should cmply tho nood of nanufacturlng
nstisns for raw u«t”rials as a lever to pry fron them the funds for tho
capital investment upon which incrcascd output dopcnds.- They should employ

the forelgn exchange osrned fron 1n0rvased raw naterials export to buy the

cquinment noedod to found a domestic industry. In short by adoptlng a

wisc strategy in this fiecld, tho presently under—developed arcas can make

that ddsignation inapplicable, and move stoadily toward the achiovonenf of

Y

“woll rounded-industrlal ocononics.

In the dlscus51on follow1ng the presentation of Uay s conclu51ons,

Ackcrman called attention to the fact thmt whlle under-developed countries
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with a'iow'booulationéfcéodrce ratio gight profit'from thc opportunitics.for
increasecd prodﬁéfion and trade of raw materials offcrod by tho favorablo
demand and’ prioo outlook, thesn condltlons would not bo o likely to provo
advantageous to the densely populated undcr—dﬂvelopcdmcountrles, such as
India for nxample, which havo malnly th01r 1abor to soll.. Anothor speakor
urged that thc under—dovoloped countrlos not be looked upon sololy as
pOthtlul sources of raw materlals, but that they should be glven an
opiorfunity’td bonefit from cconomic development:as thoe present industfia1~
ized countrics did in the paét;”

'jThc qﬁestion was also radsed by other spcakers as to Whethor May's
conclusions would in all cases havc been the same if his ahaiyéiévhad bocn
brokon down.to dcal with more of the particulars invoived. -

' In commcnting further on his ﬁépor, May"ﬁoihtodAout that the fucl
segﬁent:feﬁresenied oﬁly'2:1/2 per cent of.total industfial outpdt Which.
would indicate thaf even a considoréblo-increaso in'cosf of onorgy‘would
‘not be an insuperablec hindranes %o a g}oWihg industrial odfput.

In his background papcr,'Hiigerdt cited thcihistory of the last contury
as'shggeéfing a.rofutafion ofﬁtho proposition fhat the movomﬁnt of'facforé of
production and trade in goods are "... altcrnatlvc methods for offsottlng

A1n0qua11ties in the dlstrlbutlon of resources.” Instcad, he says '...tho

movendnt of labor and capital has pav d the wéy for trade." Trade, ho holds,
rcsdl%é‘from discroﬁaﬁC£os'iﬁ the geoéraphic diotfibution of thelfacfooé of

productlon, but-it does not tend to ‘qualize'the.supply'of:guoh faoﬁofs.
Indood, by oponlng profltable ‘channels of production, 1t may ra sdlt in a

further increasé of the original'discrcpanclos. It is froquontly held that
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if goods movcd without hindrance, ths uneven distribution of resources
would be of 1little concern, and therc would be-nmo such thing as over—
population in any given arca. Hilgerdt thinks, howcver, that too much
importancu can be attached to the natural and institutional barriers to
trade. Even without such barricrs in under-dcveloped countrics, wagces
vwould not risc to the samc level as in industrial countrics. In this
situntion, thc pricc of at lcast onc factor of production, namely labor,
hardly tends to be cqualized through tradc. In other words, a rcduction
in the discrcepancics of nztional pricos of goods and production factors
that-is brought about by trade, docs not imnly that the incqualitics in
“he distribution of population and resources have boen overcome to a
corrceponding cxtent;

The key to thc issuc, Hilgerdt belicves, lics in the absonce of capital
accunulation and investment which "docs not casily occur in socictics that
have not acccpted modern ways of life." Nor docs hc think that it is by

any neans ceriain that "...thce future economic life of thesc countrics Will

be woven on the pattcern of the Western world. The pcople-may be quitce

unwilling to bchave in accordance with Westorn notions of -'cconomic man' .
Thus, obstaclcs to cconomic ‘development §ro not only tcchnological and
finanecial, but rosult from valuations which can only be gradually changcd."
Onc of thc voassible ways out -of tho: dilemma- would be, he thinks, to
utilizc mode:nAtcchnqlogy_in a manncr permitting erganic oconomic growth
without thc disturbance of village life, family %ies, and highly rogarded
social valucs gencrally. :Small-scalc dispersed industrial production of

many types of tools and bascd largely on locally’ produccd mat.rials might b
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economical and permit a gradual change in mind and outlook. However, on

onec point such change is, he thinks, imperative: "Withoﬂt a new attitude with
regard to family size and birth control little gcohomic progross.can be
achievod in over-populated countrics. The development of local markcts

not closely ticd to those of the nation would not rcquire heavy initial
outlays, nor be -mainly depondent.on international markgts which the
industrially prArr—dnswrelonped countrine can scarcely hope to capturc from

the industrially advanced nations."

' D. Genérairsummaiﬁ

In the ﬁribfeéf péssifle'terms, the results of the session may be
sﬁmmdrized as follows:

l; Partlcipants from the Communist countries oxprcssed considerable
optimism as to tho futurce production of cncrgy and materials to meot the
necds of grow1ng populations, clting as cvidence the past experiencc of the
1ndustr1allzed countries, their own recent experionce, and tho possibilitics
of future technological and sciontific PTOgrcess.

2. None of the participants foresaw immcdiate difficulties in expanding

thb productlon of either raw matorials or encrgy very substantially during

tho next quarter of a cuntury.

3, Howevur, many of the partlcipants pointed out that the difficult
proflems werc rogional rathoer than global in naturc, and that, if the object
.was to improve the quallty as well as the quantlty of life, the demands’ for

both materials and energy would be almost insatiablc.

4. 'Moreover, the needs for increased production were particularly
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agute in the densely sottled regions with low levels of living, and in many
such rcgions the prospects for meeting these needs from conventional
sourcss were not very bright;

5. It scomed to be rathor generally agrced that both in the ficld of
creatable resources and in that of non—convenfional sourccs of encrgy prcsentg
indications werc that technological innovations are likcly to be most
significant for the indusizially cdranced and heavily capitalized nations
of thc world.

6. Thero arce considcrable possibilities of mitigating thesc difficul-
tics through the further development of international trade, bui such
dcvelopments 2lone scenm unlikely to solwve some of the mosfvﬁressing regional
problcms,

7; .There is general recognition of the need fér intcnsifying the
scarch, at both national and intcrnational levels, for cheap cnergy
rcsources and oheap materials, Qithout which rapid riscs in living levels
arc not likely to come to many of the world's poorest and most dengeiy |
scttled regions;

The mocting had available background papers by the following individualss
Jcan Aubert, Fafrington Danicls, Nathanicl B. Guyoi, Folkc Hilgerdt, Waltcer
Isard and Vinccnt Whitney, M.S. Krishnan and K. jacob, Stacy May, E.F.
Schumacher, Taylor Thom, and S; Zuhkorﬁan. The following additional'poréons
participated in the discussion foliowing the summarizatioﬁ of the contributud
rcpbrts: Edward A. Acﬁerman, Angelos Angclopoulos, A. Arca Parré, Jssif
Bogdaen, Mordecai Bzckiel, J. Fourastié, Ferdinand Friodensﬁurg, ivan

Kouzminov, Hcnri Laugler, Evgény Mateef, Clément R. Mcertens, Timon
Rjabouchkin and Alfred Sauvy.
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