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FOOD AND POPUIATION IN: msrdn:cu. PERSPECTIVE®.

It is a capital mistake to theorize before you have all the
evidence, - It biases.the judgmenti:xis 4l .4 .5 AR

- A Study in Scarlet
The notion that some sort of race exists between food and popula=-

tion dates back nearly two centuries; that is, to the industrial revo-

PRI !

lution in Europe. apldv; thewritinés ofﬁ‘].‘hom‘a.s althus. Prior to that time

ARV S R POIEREG

thefe was, to be ;st‘xbre',mog.‘ fbod problem, but few enjoyed sufficient lei-
suré to;stheorize about it.
We ;iha.ve all seen charts, such as the accompanying,y indicating
that thé world's population remained essentially stable from biblical
times to.about 1750. Although population g;'owth (end cop},iaction) during
thig pe_rf.ldd actually ceme in bursts rather than gz-'a.dua.]lyz, ‘the general
thrﬁst of these cha(-r’t's":‘ls’ Va;\_.id.. "-‘Agricultura‘;l. p}-odtgctii(i?y was low,
with‘bnii( isolated j\imps in output. There was persistent pressure on
1imitéd "ffq'odf supplies, Privation and disease were commonplace.

During this period, then, ma.nkin& and his economic base existed in
something approaching, to use the cliché of the day, ecological balance.

A high death rate was the ultimate consequence. of ,,J,pw productivity.

#Prepared as the overview paper for the workshop on "Food, Popula=
tion, and Employment: The Social Impact of Modernizing Agriculture, "
Cornell University, 2-I June 1971.

;L/ I have long felt that much of the confusion regarding the world
food problem and the inability of so many developing countries to engage
reasonably in food policy planning stemmed from hopelessly unreliable
statistics. Hence much of the work my students and I have engaged in over
the past decade has pointed toward the creation of data wheve none exists.
To avoid getting bogged down in this issue, I have consciously used only.

the data of others in this paper and as they presented it.

“l-
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Rougn.l.y oa.Lancmg a mgn birth rate, it held population growth 'in check.

Writing in the year 1798 the Reverend Professor Malthus concluded that
ey r‘,*i):,-‘ﬁ

'this was the inevitable fate of mankind. In the :t‘irst of six editions

‘1!\

‘of his Essav on the Principle oi‘ POpulation he wrote (l, pp. ].1, -16):

a

SR RN (S

I think I may fairly make two postulata.

First, 'I‘hat food is necessary to the existence oi‘ man.:
Second, T‘nat the passion between the sexes is necessary,
-and will remsin nearly in.its present state .

) Assuming then, my postulata as granted, I.say, that.-the..
power of population is indefinitely greater than the power
+in the earth to produce subsistence for man.

. Population, when unchecked, increases in a geometrical
ratio. Subsistence increases only in an arithmetical ratio.
A slight, acquaintance with numbers will shew the immensity of
the first power as compared with the second.

By that law of our nature which makes food necessary to
the life of man, the effects of these two unequal powers must
be kept equal.

This implies a strong and constantly operating check on
population from the difficulty of subsistence . . . The race
of plants, and the race of animals shrink under this great
restrictive law. And the race of man cannot, by euny efforts
of reason, escape from it. Among plants and animals its
effects are waste of seed, sickness, and premature death, .
imong mankind, misery and vice. The former, misery, is an
wsolutely -necessary consequence of .it. Vice is a highly
yrobeble consequence . . « I see no way by which man can
:scape. from. the weight of. this law which pervades-all ani--
1ated nature .

Ihether these relationships are inevitable has been debated since

gt s

1798, but generally optimistically until recent years. '.l‘his view was

i - T by

generated in part by the enormous agricultural advances of the“nineteenth
- 7 ’lm 3 ur r.ri

'centuryk 'Vast acreages were opened not only in the United States and

LCanad.a, but 1n much of South America, Australia, Africa, and Asia. The
R AR e e bagr Do Lo

Pun.jab, the Indian subcontinent's great granary, was opened up through

Y"‘] ‘1‘5-) . . . v‘-‘"'_i' ’b,] J&.}-,..» " g ‘ l:'v‘*"""l“"'l'l’ iven . s .-‘ F ,1‘ n‘.:‘ vq o1 )

improved irrigation facilities, ‘and the surplus rice-producing areas in
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Burma Siam, and Indochina began to be fully exploited.

AN I" v 'L Vi A s oyr % 123 SR RAE SRR It ; {.r..g I .
. Immediately succeeding this period of expansion in the geographical
SOl YTy T

sense came a second agricultural breakthrough.‘ Beginning about 1900 and

A T TN

1argely concentrated in the advanced countries, it involved the adaption

“ ....t.. a H ~u [

of improved plant varieties and an increased use of-fertilizer, pesti=-
cides, mechanization, and other technical advances.

u; By the l930's Malthus and his glcomy prognostications had largely
been fbrgotten.« In‘the-advanced countries concern was not so much with
overpopulation as with underpopulation. European governments in particu-
lar pursued vigorous prograems of population encouragement in order to
enhance ‘their political ‘and nilitary power. These included subsidies
for larger families and, during the early period of the Soviet Union and
Nazi Germany, the awarding of- medals to prolific mothers.

- On the agricultural side, super-abundance, not shortage, was the key
problemzm Coincident with the Great Depression, trade barriers sprang up
increasingly between the industriaiiZed countries, virtually all of whom

re‘burdened/withfagricultural produce which could not be marketed at
prices "equitable" to the farmer. "..

Enough time has now passed for us to view the 1939-l9h5 war as a
maJor watershed~of history. Not only did it witness the relegation of
)the,huropean states to a secondary position andlthe ascendence of a new
set ofrsuperpowers, it also saw the emeréence of the "third world," the
great“band of tropical countries in Africa, Latin America and Asia, plus

ST

the subtropical giants--China‘and India. The emergence of these countries

I w\fv a (\l‘ 4 : .u’
took a number of forms- political independence, the introduction of medi-

s 5 :5\, dad

cal and sanitary techniques which enabled them to rapidly reduce death

RN LJ ‘
rates, and a more humane attitude on the part of the industrialized na-

W Ls GEInnseead fo pn Bt end bt weasctinlioet noldaalood Loves

tions toward thenm. Recent wars have all purportedly been fought for hu-

g 314
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zanitarian. reasons.. Whether.through.an,accident,of:history;or oficon=
viction, the.victors.of: the Second: World.War,were;obliged: to;follow,
pledges with deeds.;.

Hence, the beginnings of foreign aid by the United States:very:
ghortly:after. V=J, Day,..and theestablishmentcin-October:1945: of the Food
and. Agricultural ‘Organization  (FAO) as a~special agency of:xther:United
Nations. . :The FAO-is;closely-associatedwith:ithe risecofi-latter-day:
Malthusianism;.and. any.discussion of,food -and-population:must: take -into
account.-its attitude and ,its many .pronouncements.

Within.a year of its creation.:the FAO issued its.first:World:Food
Survey (2). - This survey is.important on two /dounts: it lad:a weiglity
influence on popular thinking immediately-after :the war and:incthe sub-
sequent 25 years; and it .established the anelytidel pattern which has

- since been followed in all the global surveys-of the: FAO and U...S;..De-
partment of. Agriculture (USDA).

A brief digression into terminology., In all: the FAO, and USDAxstudies
concerning the world food problem, -the terms "undernourishmentfi.and:!'mal-

_pourishment”. gre. widely used.;- Undernourishment is generally accepted as
.meaning. an, involuntary shortfall in total calorie, intake -such:that ‘a-
person, cannot . maintain. normal bodily-activity, without»losing:weight:and
eventually- dyings. - Malnourishment, , on. ther other: hand; is used, to: deseribe
,the, lack, or deficiency of:a,particular. or,seyeral of»the:so-called;pro-
+tective.nutrients--protein, : the.vitamins, end:minerals.c:Semetimes:the
;cqntrast is: expressed;es;between; ‘quantitatiye!:and-/qualitative’malnour-
isthment or between "hunger" and "hidden hunger,!
,,}.,ng}sjggfchodqQt\f,deteminingrmhethqra and where.teithemhungei-. or hidden

(hunger-exists was:tosset! against iestimnte'soof:perzacapitabfoodﬁdv&ila‘ﬁi}.ﬂ;ies,



b=

othier eatiiiate ko pai bhpltel FequiFenents!! "I and'wNsn average! b

ddﬁ%?* availabiiftisarrell’ veich the" estitibed pet capitaireqiiremehts,

the people of the ;:ountry or region were presumed:¥6°be inadeqliately

nourisheds i«

! ori? Thefméasurecof.a:cointry!s/apparent:ped-capita consimption’ifivelves,

series-of syearsyn :Essentially, “asfoodebalance gheet accounts - inftiaily
Porthe igrossosupply-ofifood availsblé in & particuldr pericd’of time:

domestié ;:utput, plus imports minus exports.: Then; commodi ty 'by “commodity
‘These usually dnclude -1) -geed use, 2)s"é,ﬁima1 .food, 3) Waste on thé Tarm
;and.cin -theddstribution process up to ‘the "rétail level," L) industrial
:non=Food- use,. .and J5). the processing or ‘extraction ldsses involvéd in
tuming the: product, especially "cére'als’ end oil seeds, into the form in
.whilch it is usually sold, All these must be eéstimated and then deducted
'if;'oin~«g‘i088“ availability -on a commodity by commodity ‘bagis béfore national
‘consumption estimatesi’can be derived, i’

‘s 1-The résulting dath are usually-€xpressed in tohs, or i other uhits
;Jf weight or volume, ' Then; aftetr ascevtaining or-estimating’ the number
;6f-.p_ebplé i thet'country; ' the estimated hational availability of ‘each
t4item, is; &Mded by the’ pépulation® in' brder: to- detérmine’ apparent' pef
scapital consumptiory JFinally, these” per-capith conbimptioniéstimates’ are
sconvertedrinto. estimateslof per capita”hitrient availability by applying
nutrient! comfion; dehominators: to determine’ calories; - protein; fat and the
“1ike per Eapita per dayionun

if e~ A-keyrlimitationscf thisiprocddurerisyitof:couise; thit®18 Presupposes
jthe jexistencezofqaswealthoofsstatistidal tevidéncecabout inaividial sgri-

cultural economies. Such evidence, unfortunately, is to be found in any-
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thing: like complete.form: for only.a few -of - the; most.advanced. countries.
~For: the bulk;of the,world, underdeveloped; statistics go;hand:in hand,with
economic; underdevelopment, Thus-much of. the,information:needed forscon-
struction. of:the balance sheet.is either guegswork:or unevailable.

.+ B-8econd limitation of- the balapce-sheet.approach-is;ite-assumption
that societies, are. sufficiently, ‘homogenous .in their.food: habits.for-average
.data to have meaning. ,.This certainly-is-not realistic for 'developed-econo-
nies where differences in income, .locality, and ethnic background all-have

-.marked effects on-food. patierns. Recen.t vgr}p he.e' qu Qemqnstrated the
presumption of homogeneity to be mugh more valid for the. developing.world
(3 Y.
But -these drawbacks are only part of the problem, For the procedure
.-then calls for the per capita availebility. Tiguresderived. through the
 balance. sheet computation to be compared against so-called M'requirements."
.Nutrition is still a.young .science and thege . requirements~-more properly,
. "recommended allowances"--are not nearly.-so precise as we.would like.them .
to be., In fact, the history of the. USDA, the FAO;. and the Food and.Nu-
;trition .Board of -the,U. S. National. Research Council -in:estimating, food
sheeds has been.one of constant (dowyaward) change (cf.5). The blunttruth
is we do not know the nutrient requirements for ivarious people under;vari-
ous environmental .conditions. .The organizations charged.iith-preparing |
;gstimates, therefore,  have.consciously.erred onthe side.of caution.

sy -Back.now to.the first World.Food Survey,. which, -a8 I :sald,.;shaped the

thinking of many, .people. about; the world.food: \problem immediately after
the war, and set the analytical pattern which has been“followed by-.the.
FAO ‘and “the" USDA since. { Phe “fiv§t suz;vey, though ~prepared in g;\eat hasta,

Bag aper Uaonerst e pengae i
y puxrported tot t:over 70 countries with something Iike’ 90 percent of the'

N Feg - i v .
jﬂ-vaun’ I pea e j] { K ’1- Tyt TR o P S o R e 9“ o 1\ \'\ DR

ivorldts’ populatxon. ”"bbst"of‘ti'opical Africa, wa.s”om:lttbd’ a8 was most ‘of -
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'ti'epiEa]ﬁaﬁd§fsuﬁ%rob‘téﬁlfi'}i'éfa"vii’t'ii thislexceptica oL Inala: stiiryithe
nsurvey 1dent:lfied the" ”tropics a5 the prineipal’ "a'.:i;‘éafb of caloric deficien-
icless’s Halthhe SoErTAYs” populatioh’ R 22 stated,”was :lnadequately ‘Hidurished.

.Affiguvesof 2600 éaloriés® per: fpersont ‘per day” was employed as the cri-
ytepion” for ealorie. adegquacy. :This' figure 18" now ipéliéved to approximate
‘needs’of a'moderatelyactive, T0-kg: “young ‘mant in’ i:eiﬂpere.té; - urbanized
reoh@itions’ (65" ps 2), ‘and addordingly would-be ‘an: overstatement for al-
'm68t afiy conceivable populat ion group.’

o¢  iTheBecond World Food Siirvey (1), -piblishéd in- 1952, eémployed & ome-

iWHat moré: séphié{'.ica%ed ‘requiresient’ prb'éedtire' .« A‘conference had been
held under FAO auspices in 1950 to try to approximate calorie needs more
closely: - ‘One resiilt wvas a sliding scale which was subsequently employed
in 1952, - This"'i'n'volved"consideratién-being given to national differences
in abient temperature, physicdl sizé of peoplés, and diffeéring age-sex
strudtures.2/  Though-Africs gnd the Far East were' still largely ignored
in‘thé survey, Far Basterd fequiPements were reducéd’ to 59,b6uﬁ"2300"éeio-
ries per ‘person per day, Africanto ‘about 2L00, ‘and‘Tatin American: to
about 2550, {"The ‘eoverags of ‘this sirvey ‘was rather less ambffious -than
bhiat:of cthe ‘firéE -ond, “including only 52-°couiitries and about SOfbéi‘dérit
5fthe world's population.

Ay Eprideipal: FiNALng Cof “the "Bufvéy was the discrepancy between apparent
agricultural ‘growth ‘retés inithe advdnced as opposed o the undef?de\ieieped
cointries. "If Wis noted thet in_Edrope and adjacent afeas most of the
efféets ‘of ‘war Had ‘been Gvercome ‘and production was ‘{néredsing at more

K AR
-

e »,%/But not. activity patterns. -Because of the absence of, data oun . this
critically important variable, allowances for the "peference" man and
woman=-~3200. and, 2300..calories,. .respectively: per. day--were set by teking
simple averages of extremes; "y, range of dally energy expenditure between
2,400, and. 4,000, calaries, for, men and i1, 700 and 2,900 r¢alories: for iwomen

would appear to include most men and women (8, P 12).
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“thén ‘an’ adequate’ratel’’ N6t so' in-the less~déveloped ‘countYies:; JHiere,
.on® the'basis fof«'ﬂ'rérir-‘f'ske'fchj‘fi statistics; It'was” conclilded fﬂfé‘lﬁ“‘thé‘*‘“ai'rérage
caelorie:‘supply per person ‘wés’ below prewar‘levels.  About’ two-thirds ‘of
the world's populsatich,-the’ survey ¢ohclided,’ ‘suffered from’ undsrmiityi-
~tion (Zy*pps-10-13).
The™ neikt major survey of '£he viorld's food situation was published

‘by-the USDA in 1961 undey the title World Food Budget; 1963-and 1966-(9).

The USDA ventured where even thé' FAO had feared t3 ‘tréad, and on'thé'basis
of & humbef of hastily-prepared balance ‘sheets, dréw up & most depressing
"geography of hunger." Included were most of the African and Asian ‘doun-
tries.. Even Mainland China, despite”a total lack-of evidence, wis not
ignored., ‘The date were for-1958. The repoit concluded that (9, p."5):
diets are nutritionally adequate in the 30 industrialized nations
in the temperate Northern Ares which account for & third of man-
tind--more than 900 million people. Their ‘production’ of food and
things they can trade for food assures their food supply, now and
Por. the foreseeable future, -
For most’ of the 70 less-developéd countries in-the sémi-
tropical and tropical Southern Area, diets are nutritionally |
inadequate, with-shortages in proteins, fat; and-caloriés. ‘These
countries contain over 1.9 billion people. In most of them, popu-
lation is expanding rapidly, malnutrition is wideSpread and“per--
sistent, and there is no likellhood that the food problem soon
will be solvéd.. s SR
In:thiscreport; ‘as'in the FAO earlier gtudies; -somé: rathér arbitrary
nutritional standards weréfemployed. "Diet déficit" countries’vere défined
as all:ihqge’ in ‘which avérage calori¢ and protective-dutifent ‘dvailability
. did-not-ieet cstaridards ‘similar 40 thosé establistied by FAGE Tt T I
s aniTHrée years Ldter the USDAsub starrﬁi‘any'i'é;ig‘{anaéd ‘the ‘éxeréise to cover
: N
2R ccoulitries :for o threesyear: pericds, 1956/58 dnd 1959/61 (10). "The
mapion the? coverGf ‘the' ew report -indicated o nev diet deficit coutitries;
but an important political angle had been discovered. “Without bef“ ng cyn:l-

'1“ AR Y sy 4 841 asowé Jacinal gl godaig g forli Vi .
cal; it-is a1 7Pt "ot to concliide that promotion of the notion of, (hunger o
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in the develnping world, was. good politics, for: the, USDA, which, was faced

with,increasingly; bothersome: surpluses. ; These: could-be diminished: only

Hih
by gifts.or; sales, to, the underdeveloped; countries,; or-by- increasingly
stringent. controls, and/or lower prices;to, U, 8. farmers.

At about the same time, the FAO published its, third and;most recent
wordd:- food suryey; (1L). .‘Large'l'yy the work- of Dr. P. V. Sukhatme,'the
;Director_owaQQ 's Statisticq Division, this study: concluded that "while
themorld, food: consumption. J.evelrhas;_:mproved over the.lest decade, up
to,tl_ie,_‘ half-.of ,the ;world,'e,. popu.fl._ation;is still- hungry .or malnourished or
both!: (11, p. 1). The:study reiterated th_at .most of the gains in output
had ogcurred.in.the,developed-areas, while increases in agricultural pro-
duction -in the less~-developed areas were hardly enough to maintain prewar
consumption, 1evels. :

| Specifically, it was estimated that at least 20 percent. of the popu-
letion in the less-developed countries was undernourished, thet is, they
1acked,,aufficient calories to maintain their body functions and normal
work. patterns. .At least 60 percent were malnourished, ha.ving diets deficit
in. one or more protective nutrients (_1._1, Y 2)

The studyd covered 80 countries and 95 percent .of the world's popula-
tion, including-Mainland China :and the Soviet Union. No one has ever
accused, Dr, Sukhatme .of excessive statistical. circumspection.
~ ..o Durding .the almost 20 years in which the-five-surveys held sway, a
rash of publigcations on gﬁogd-r_ami;;popula,tion_,fappeared»:i-nz..both sthe cpopular
and, .scientific press. Most.proclaimed that:e new Malthusian dilemma was
upon ue-%. rPraving heavily-on the statigtics presented.in:the: three FAO

and, two USDA reports,..and on, population.projections for. the developing:

B rrissies

o

'%") ‘n i A S
-/ Their nuniber 1s lexion. Among the better known are 12,. 13, 14 and

x,'!,-z.w
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world, a majority of authors concluded that the world would shortly be
unable to feed itself, Certainly starvation would be upon us by the
year 2000 when global population was: expected to reach six billion people;
and some went so far as to forecast widespread famine by 1975 (cf. gé).

A few voices were heard on the opposite side. In the early 1950's
M. K, Bennettiyﬁn'many respects the firet‘student of world food economics,
detailed the‘iimita%ions of %he methodologfvfollowed in the World Food
Survey and persuasively argued (to a limited professional audience) that
by 1) overestimating requirements, 2) postulating an unrealistic homoge =
neit& in food habits, and 3) most probably understating actual food pro-
duction, the FAO was almost certainly overstating the magnitude of the
world food problem (;Z). In amplifying this theme, a few, Colin Clark
being the most vocal, carried it almost to an opposite extreme, suggesting
that the world could feed a vastly larger population and that population
growth in itself was probably a good rather than a bad thing for most na-
tions (185 195 20).

Since the Third World Food Survey and the second USDA World Food

Budget were published in the early 1960's, there have been two sharp swings

in the conventional thinking about global food problems. According to such
generally used series of "world" production as that of the USDA plotted

in Chart 2, the less-developed countries seemed to be making reasonable,
though hardly spectacular, progress from the mid 1950's to 1964, Then
suddenly, in 1965 and 1966, there was a leveling off of output and a
rather sharp deterioration in per capita availabilities. Cursory disag-
gregation indicates that this change resulted almost entirely from two
serious droughts in India. Indian production bulks so large in the less-
developed countries aggregrate that important fluctuations in her output

visably influence the index for all developing nations. This fact, . how=
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iever;ywas; lost on/many commentators;s ‘I,ookingi*at'*the 1f:lgure s“hnd%earing

with astruly- global :problen ‘and .t‘hatbstarvationxfwas‘-f:]ustuaround"-'the el
corner(cf.i 215 22)
‘& * Arreaction:occurred ‘just‘twoyesrs? later~-ini1967-and 1968 ‘Kgain
the data largely reflected the situstion in India: = Two 'féohpdrafwexy?f
‘favorable years in terms of weather iere accompanied by introdiiction into
the: Punjeb. -of "high-yielding ‘varieties:of Mexican wheat., " The Fesult was
that, tho, index of: production :for all ‘low<income 'countries rose’steeply,
as didiper capita availabilitiés, - The ‘assessment wes Just as extreiie in
‘the_opposite direction as it was 4n 1965 and 1966." 'The situatiofi'dri North
west India, together with the introduction, as a: resilt of ‘experiments’ at
‘theInternational Rice ‘Research Institute (IRRT) in ‘the Philippines,’of
high-yielding, 'stiff-stiawed; fertilizer-responsive’ rice’ in’ Wétter-por-
tions:of Asia; led many: to conclude that a- "Green'Revolutioh' had 'dé‘é’ﬁi'red
and:that feeding:thefforld's. rapidly- increasing ‘population’ no’lohger*posed

unsurmountable. problems.::: Even the: FAO, “ofice  terned by The Etonomist: '

permanent :institution . .:. ‘dévotedito’ proving that-theie 1s’not enough

food:'in-the-world-to-go round™(23; :p. -456); ‘went" so ' fartas to:imply”if® its
.”

State:of- Foodwand.A riculture :f'or»;1969tthat-»the f66d problems:of thefPuture

might well-be ones-ofisurplus-rather than ofi shortage’ (g}&_', ppi '1=3) ¢4
izl Indicative of:ithe: spresentdiversitysin:popular *assessments of ttié’
-food=population:outlook is the:range ..thatucannbe‘ifoundfin«’!e stixﬂates"or"i
the :number. .of* people the :worldffcould ifeedy By'mak:lhg some rather opti-
mistic,f but :by no.meaiis. Jtotally unrealistic}”‘assmptions a‘bout a’via.ilabIe; .)
lan,d, :and. prodﬁctivity,-'(:olin 'Clark has calculatetl‘ ﬁhat 'h7 ‘b:l.uiori'*peéiﬂe"j

couJ.d conceivably be fsupplied with amrAmerican 'type diet"”o" 15“'7 1511110!1 '
people with:one lcomparable 1to tha.thbfz the' Jandnese ( 1<J. e Lo ) L -Yet’ a
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,1:ltt:|,erovergar year-ago: thenSecretariea*of:»State nnd”AgriculFurevfadvised
Mr, Nixon thatdevvnc'withr "a US-leve:I. offagricultural technology”only"
&bo';!!?.;zdouble.;;the},gra_s_e,np§,pqpulationjsn7;ac.lbi]:l»i'dii':p,e'dpl’e,-',,rco,uld7be‘ sup=
poxftéd 4t present dietary standards--hardly up to that of‘the ~overfed::
-m%;icgnigqnd ;-thé"ar{!?hﬂ -would rdrop :to:6.8:billiontif calorie s were at
least minimally adequate!:(25, :ps 1) |
21 1o Where-lies the.truth?- -T don't pretend to.know, but 4f presged would
-opt, for, .Clark's lower: figure: as aore: nearly rsuggestive; of ‘the': numbers
which .conceivably: could .-.beyfe_d,.rrbut the .Secretaries!: as more realistic
«(for..the. 1-mong;;r~gaaggn);,approximé.tions of the eartih's carrying capacitys
For, just as it is'clear-that ihe:scope :for increasing agricultural pro-
ayctivity is substantial--and berely tapped in’the developing countries
f Africe,; Asia,: and Lati~ Aﬁenica--it would .seem obvious that other con=
treints; will: come. to-bear;on, population grovth: long before: the earth's
heer abilily -to produce.food. energy.- - Indeed, to.argue the population
uestion; optimistically in terms of food-is. to: fall into the ‘same:intel-
.ecigg}l:b}jg.g \q.g__di'.d Malthus:-when he: reasoned:so. glooimily. -More is involved.
i Viewed, with the adyantage of: almost. 200.years: of-hindsight and .in the
ontext..of - a graphing.of historical: ‘pogul'é.tion«:moyements- suchuas Chart 3,
lslthus emerges-a% best a:dubious:prophet %‘?‘.?.&?Eiﬁ?.@ﬁ?}ﬁéf};'Qi.fiique.si}_ignable
)ereeption, The chart--which is/plotted-onulogaritimic :scales:to make::
ath time;an@anumbﬁrsamozegmanagedbleeémakeseclear'What-thé“conVeﬁtional
rigture of ;populationigrowth: obscures: s;{thdt the ~présent. upsurge in‘num-
)ergcis; not-unique;rbut-the third:in’acsequence:of bursts ¥hich<have been
18 socigted;with.major breakthroughs<in;man's ability«to -cope ‘with 'his ‘en~
v:l#onment,;[ /The :firet occurred.about! a'millioncyears ragoo(give or:take.'the
»dd 100, Q00 years)- rand;. gttended;manksxemergence fromuthe 'primate"line ‘tdnto

LR 1y

a maker.qf :tools abJ,e <to.chunt, and -gatheri;over afi-anaevof rconditiondicThe
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+CHART: 33 WORLD POPULATION;: :998000 -BC~1950 AD!
(Lo a.rithmic vertzcal and horizontal scgle )
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ﬂfcond marked his domestication of plants and animals some 10,000 years
ago and the beginnings of agriculture.

These breakthroughs, of course, did not take place simultaneously‘
around theqyprlgg‘but;weremstaggergdhinsth61rﬁimpact;iPJust as the in-

galan T R T

L o f;.;.. Zi:”.:."':’“-";..‘,_\..-‘. B i N (S e shmmme e e
dustrial and Seiéntifie Yevolution occurred first in Europe, food-gatherers

P L7 aeiy
R AN SRR L% 2

and hunters first became agriculturists in the Fertile Crescent and South-
east Asia. Still the effect in a particular locality was rapid and pro-
found,

Twerity ~thousand people would probsbly be an extreme estimate of

@he population of hunter-gatherers the Egyptian section of the

Nile valley could have supported at the end of palaeolithic times.

The population of the Old Kingdom two thousand years later has =

been variously estimated at from three to six millions (26, p. 26).

e - , . , ol |

?hat such epochal technological .breakthroughs would be accompanied
by raﬁid population rises seems obvious. What is lessﬁobvioué‘is the
naturé of the forces which ultimately acted to force a leveling off.
Melthus' food supply,fﬁbgether with such other essentiels as space, water,
and air, clearly set an upper limit, ‘but one wonders how rrequently an
operative one. The long~-term popﬁlation equilibria of the past would seem
to have been at levels below those associated with marginal starvation.

Thus, "a Paleolithic man who stuck to business should have Tound

enough food, on two square kilometers, instead of [“the J 20 or 200" be-

lieveéﬁ%BLhé;%ﬁﬁgéhxinilEbie’pef‘éaﬁité,~§éspeé%1veﬁy{;}p“§§elpre?;and
Lower Paleolithic ages (27, p. 198). And it is not weather but changed
political circumstances that is most clearly linked to the great swings
in China's population over the last two millennia (28, pp. 49-53).

If we accept the notion that social forces have historically been a
nmore powerfuivdeterminant of the human adjustment to a changed technologi-
cal milieu than abho;ute potential for sustenance, it behooves us to exa-
.mine those 1likely to come into play now that the third of the great up-
‘heavals-~the ﬁxdﬁsmd'f:g,_,d,fscienuﬂc reirolutidn--h"a’s‘ﬁt‘J.ast made itself
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" relt ‘the world ’\é'i}gf‘..’f*a #h
In so doing, it is important tha€ it ‘Bea¥ 1n Hind ‘that tHis revoXu-

tiéri“"‘:t&‘"ef'f'é'é%iﬁ’g“-%hé’tib&é’:[éﬁi‘h’é “cothtri€s i ‘& fashion Unique i history.
‘Few 4 "any riatiohs ‘are ow &ble £6' ‘engdy ‘the' lukury of adjusting toHew

't éifc“émfs'ﬁan“ce’é*-u’h’:m‘p”fﬁ’g’éa’ on by devélopiments’ in' othe¥ cotntries; and 1t
‘'Higs' been ‘the ‘Benefits). riot’ the cduseés oFf technitsl  chinge’ whith have Visi~
‘téd them first. ! Medical Fains reduced “the death ¥ate' dlmost everyiheye

%t Lest "seversl ackdes before the sciéntific xﬁéth"&d?'wa‘s seriously ‘applied

" to''food production. -

Lo ipithe’ various agricul'tural’ breakthrotughs heing Introdics® in the
dé%i‘elopih@ world tbday Heve any characteristic“in common it is keléctivity.
The high-yielding varieties in particular were not designed to be int¥o-
duced alone, but are ‘demanding in a host of “ééinpiéme.h”%ﬁi’f Lpecifics: fer-
“t114zer's and-distwse, inséct) water, and weed control to mention only the
tiore obvious. 'The ‘IRRY "mirscle rices, for inétands, ave highly'rertili-
'zér Fésponsiveslas the 1ndice varieties they dre méant to replice aréimot--
‘and yield Well dhly under irrigated conditions, - - 7 v oAl

Bééé‘tiéé*"df this seleetivity, 1t would We s mistake to view the new
gyetens ‘ab ‘s paniaces, | Simply to provide ‘the '¢ondifisns under Wnleh ‘they
‘¢l ‘B {nt¥oaddedGontrolied wabter; ‘abiindant “Lnorgaiiie hutFiedts; and
«-favaégisié“ {rdnsportation; “crédit; "and pricifig mechadismsi-can ‘bé tines
consuming érid expensive, “And *to-the degrée 'that f’j’;ﬁ‘éy ‘are :ﬁﬁﬁréﬁi‘iﬁﬁ‘é‘%o
-Gh1y ‘eérbala ecological ‘conaitions, Benefits wiil Be restricted.” systems
46§83 Fo (e “Trr1gated ‘ns ‘opposéd To *palinded 'éond1tions odn,’ 1R der-
“tafficonntries; ‘exclude ‘up to 86’01""90 ' pef‘c’énﬁ “of poténtial pFodicer Bene-
1$4c1 5t Te 85 a0oiiing *thm &t Y6850 11 Ctie *Short run; £o a fural ‘bicidater.

LgiEf1ariy; the néW systes ‘can éxadervate alréddy “serious indome “in€quali-

=l g erergl

Mg E betash 1analords andthe moderalely ellis1tlated 'ﬁ&“"ﬁﬂe?éréﬁ%jﬁa"ss »
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of peasants, tenants, and landless workers. The systems .go, far .developed
pre capital,;not labor,; intensive.. .,
xe }-a A partieular]y; complex group of,.corollary problems, both present and
potential,; stem frem.this fact.and the "push’ effect it has on migration
i;ntq,asét._iﬁa:.-,thrpuehpsaﬂz the developing. world...Whereas, total, population in
these, areas; 15, increaging, at something like: two, percent. per.annum,, major
cities.are probably; expanding,by 10, percent;or more,. Migration.to, town
was formerly in,response to sound,incentives..and,ap integral, phage of: eco-
.nomic and social transformation. The city, with its,,go‘n'cent_rapi,pp,rpf; capi-
tal, tochnology,., and, commerce, 18 the, logical seat of non-agricultural em-
.ployment, affording higher. wages and grester ppportunities.to.the, vorker
Shan farming,...

.. Today. the movement rests,on less 50L1d Ioundations.
PN TR i" FXG T I SR :J”l,. R HEPR RV EA Y PP BT N N ] Loag .

3%
;. ;. Unlike the prban centers, which developed.in Europe and North America

 Quring, the nineteenth century, most. cities .of -the developing world have
.Bprung yp in advance of any fundsmental change din the, local: economy and
its attendant stimulus to ipdustrislization. To g remarksble degree they
Jemain administrative and trading centers, built up to dispatch raw materi-
.88 £ the developed countries and to receive and distribute manufagtures
ip exchange, ,Unemployment is rife--30 percent or more.of.the labor force
without jobs is the rule not the exception--as are .crime and disallusion-
, ment, and will continue so.for. the foresgeaple future. .. cnn o v oany
WL U Y B AN VY BT LR R TR
Ancident with a moderaizing sgriculture:. those by-passed by, technical
1-Shangs, in the .countryside gud the unemployed of the towns,, ;. Bgth-grqups
1B98e political prqblems of the -';,f;%rﬁ'e ordey; ,and that the Green Revolution
a0, deed, to a. Red. oge \hss ecome almost a, cli ché, v;But let he who doubts

6:190k o Ceylon or the eagtern wing of Pekistap, where.the second wayg .of

33t SR
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‘postwar revolutions-=-Choil wculdfsey-thedfirst<Waveb%hasvalreaaw:begun.
And:let him visit subh'cfties’as‘Kampala;ar*Georgetowny«whéteﬁwith1hnthe
last couple of years allhbut'the.fqg;hardy have:learded to lock .up tight
and ‘stay home at night’
+ ~There“are, to'be sure; .other. reasons vwhy:malallocation of earning

' powefrand’-dynamism in{agfieulture are incompatable’, - The most’ obvious, of
course, is that thestimilus'to increased food' production must ultimately
-lie in rising elfective demand. ' ‘Diets:in low~incomé countries are efficient
‘In the sense that they’ are built heavily around calories supplied directly
- by foodstuffs high in starch content:.. the grains and the. starchy roots
‘and:tubers.. The portion of calories: so supplied declines with improved
living levels, being replaced by more expen31ve, processed calories==meat,
eggs, wilk, and the like. Such calories are less efficient--the trade-off
between potatoes and steak is of the order of ten to one--but are basic to
en agricultural economy that will not gag on its ovm productivity.

Less widely appreciated is the linkage between income and population
growth. Only a few years ago it was thought that all that was needed to
bring the birth rate under control were a loudspeaker and a supply of con-
traceptives. Today the experience of such countries as Mauritius, Ceylon,
Singapore, and Taiﬁan indicates that family planning can indeed be rapidly
introduced, but only after certain preconditions come to exist. These in-
clude increased education (especially of girls), social security, and re-
duced infant mortality; all of which fall under the heading "improved living
levels" or "development" (29). To the extent that people are excluded from
either, the tendency is to beheve.aslbefore.

How the incame/employment problem will ultimafely resolve itself is

a source of great debate and speculation. Most have reasoned thet in the

short run it must necessarily take the form of an increasingﬂy'labor-inten- ~_  .

sive agriculture, ecknowledging this to fly in the face of evidence that
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~.the_;fbas:_l'c‘f'ccinponehtswoﬁ techriical change::in the countryside ‘are :capital-
14 not rlabor~demanding,:;and:ithat speopief infected with rising expectations
1:do: not .seelk out.-farming \(ef. 1303 31).

.My owm guess is that the answef lies equallyin the :direction :of: con=-
‘trolled ’stmulation:of demand=~in: &' semi~welfare -effort -perhaps’ so massive
that: 4t will- cease to be:rwelfare. As all who have bounced over-what -pass
. for- roads:.can-testify,; there is great scope for:public works in the devel-
.oping countries.. But whether such works .can.be any more labor intensive
»than agriculture is! problematic, as is, in the light of: China's experience
;with "walking on two legs' during the Great Leap (cf. 32), the ability.of
.low=income countries to mount them. About all that is clear is that the

.solution’ will not come easily.
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