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THI, AGRICULTURAL DITEMMA

Doubtless there are all sorts of ressons why historians should
toke note of the 1790%'s, but for the purposes of this lecture, to sn sudience
composed largely of professional sznviculiurists, I want to dréw avtention fo
Just two out of the ten years of that deé&de'u 1796 end 1798. In 1796
Edward Jenner inoculated an eight year old boy with fluid from the cowpox.
vesicles on the hands of a milkmaid, and showed by subsequent exposure to a
snallpox epidemic that the boy had become immune to that serious disecase.
Then in 1798 a cbﬁntry éurate, Thomay Robert Malthus, published a slim volume
-eﬁtitled fAn Essay on the Principle of Population as it affects the fubure
Loprovement of Scciety". These two events, the one invoiving an{exparimenﬁ
by =& phjsician on his:patient, and the other an intelleciual énquiry into the
dynamics of huzan poﬁulétion ars, in their séparate, Tt as I hope to show

converging ways, of signifiqance to the current world situation.

Before developing this theme, it is nedemsary to set the 1790 decade
in some éort of historicel and demograpﬁic perspective, Between 1200 and
'1500 4£.De the people of England suffered a major famine on the average of once
every fif{een years; and those who survived the famines still had to contend
with wars, plagues and pestilences. Thus in one year alone it.is estinated
-that a auerter of +the English people died in the. Black Death, - And despite
the lack 6£ acourate and consistent recordy, there is reasoﬁable evidence thai
between 1200 and 1500 the population of England, aleng with ﬁhatlof the zrezt
of Burope, slowly but steadily declined. .

Historians piéce the beginning of the modern era at some time
around the year 1600 when the domnward treni first gave unmistakable sizns
of being reversed. They estimate thet by 1650 the population of Durcpe,’
which had fallen to as low as 60 million, had recovered o 100 millicnz out
of a world tbtal of perhaps 450 millions. The reasons for the reversal
are obscure., ILiving conditions were, by present dey standards, inordinately
bad; but changes, deepsesied snd far reaching changes; vere {aking place.
James Wattis invention of the steam engine and Arkwright's spinning frame were
vshering in the Industrial Revolubion; in the century and a half between
1650 emd 9800, no major epidemic decimated the population; =and the Buropean
dietary was progressively improved through the introduction from America ‘of

new crop plants, nolably ‘potatees, and through the impoitation of staple



foodstuffia, But the fact remsins that despite progress in terms of
industrialisation and an improved food. supply, the numbers of the poverty

stricken had not decreased, Indeed the reverse seemed Lo he txﬁe.

During this game period there was also a muchiless tangible change,
but one which iﬁ its wiltimate effects were equally deepseated end far-reaching.
The povcrfy and . degradation which characterised the great majority of people,
allied to the primitive methods of commumication between individuals within a
commuﬁity and between commmities, could not entirely prevent_tbe spread of

‘ideas. 2&nd emong these idess by far the mwost importent was one of opposition
to authority and of assertion of imdividusl liberty. . Even in theix embryonic\
form these ideas led to'réjection of the zgew-old plous belief that conditions
of utter misery represent the inevitable will of de° and the opinion grew
rapidly that everybody should pa reicipate in the rights granted by Magna Carta

more than 500 yesars before,

This new doctrlne, developed in France by Roussesu, and in America
by Franklin, Paine and Jefforson, culininating in the American War of Independenc:
and the French revolution, did not lead to similar violent upheavals in
England. But it had its effect in the writings of men such as Bentham,
Godwin and Owen who, during the late 18tk and early 19th centuries, demanded
that ﬂometklns be done to relieve the groalng number of Englishmen condemned’
- to divest. poverty., Their publications are of importence because they reflect
not only the inarticulate aspirations of the depressed majority, but the

growing social concern among the more fortunmate minoxity.

It is on to this 1nadcquately furnished stage that I want to intreduce
' Jemner, the physlelan, and halthua, the socisl analysl and demograrher.

Malthus wrote his first pamphlet beczuse of his vehement opposiiion to ihe
social reformers like Godwin and Owen who, through their idealisiic prograrmes,
were proposing to trest -symptoms snd not ceuses. Thus in relation to Owen's
plan for curing Englisb poverty by establishing small industrial co-cperatives
Malthus writes thus "..,....but in the plan. whncn he has proposed he seems.
totally ito have overlooked the rature of the problem to be solved. This
problem is, How to provide for those who are in want in such a mermer a3 to
prevent a continual increase in their numbers and of the proportion they bear
to the whole sociéty. And it must be allowed that Mre. Owen's plan not only
does not make the slightest approach towards accomplishing this object, but
seemg to be peculiarly calculated to effect aﬁ objéct.exactly the xeverse of

- ity that is to increase and multiply the number of paupers.m



Halthus based hig criticism on two basic propositions. The first
ig that the reproductive urge in rumen beings is so strong that there ig an
. inexoreble tendency for rvmbers of people to exceed the means of subsistence;
and he pointed to the demonstratod capacity of the Inamzn race; given favoursble
conditiong; to double itself every 25 yearsgy i.e. to 1ncrease in geometrical
progression, On the other hand, although he had no agllcultural sbatistics
to préve his conuentlon, he could not envisage food productlon increasing in

better than arithmetical progresaion.

His second major proposition stems naturally from this last

agsumption shout potential‘increases in food. supply. Malthus recognisad

that the inherent tendency of populations to-inc:ease'in gecmetrical progression

is defeated by certain positive and preventive checks. As positive checks

he lists in particular three nanlfestatlons of what he defines as misery and
vice - war, famine and pestilence, His prevehﬁlve checks, and he viasn't very
optimistic about then, were moiral restralnt; late marriage and considerable

continence after marr&age.

The propositibn.that populations inevitably grow more rapidly than
any increase in the level of subsistence had been stated long before Halthus
publlshed hlS esgays. Le Gros Clavk in the beok "Four thousend million mouths"
quotes Hollnsned a8 saying in-1577 "Some men were affirming that we had too

ﬁgyeat a store of people in England, that youth by marrying too soon do nothing
_torprofit the couﬁﬁry but £111 it full of beggars to.the hurd-and utter wndoing
of the Cormonwealth."  4nd another notable figure of that so,called Golden
Age of Elizsbeth I, Sir Waltem Raleigh,~éxyressed hig opinion that the eaxrth
wouid not only be full but overflowing with human beings were it'not for the
effects of hunger, pestilence, crime and war, and of sbstinence and srtificial
stériiityo And Clark makes the point that Holinshed and Raleigh are only
two in a lohg line of historians snd philosophers who had thovght eaxd writter
gbout the rise and fall of humsn numbers. |

The question naturally arises : Why did the publication of the Essay
in 1798 create so much interest? beceuse I think it fair comment that few
doctrines have excited more controversy or aroused more bitter critiecism over
g0 long & period of time. I can't answer'that guestion except in terms of -
the 0ld adage that tiﬁes produce the man. lore importent questions are
"What were some of the effeéts, both taﬁgible and intangible, both short term
end long term, of the Malibusian hypothesis? How well have his postulates
- stood the test of time? How applicable are they to the world of 19707
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Biologista of all persuagions have been fundamentally influenced by

one of %he intengible effects, viz. its influence on Charles Darwin., Iere is

Ens

what. Darwin says in his autobiograpby. "In October 1838, that ia fifteen

LTI

months after I had begun ny systematic enquixy I happened o read for amusement
Malthus on Populaticn, and being well prepared to appreciate the struggle for

AT S

. existence which goes on everywheressssssey it at once struck me that under
these circumstances favourable variations wonld fend to be preserved and
unfavourable ones to be déstroyedesssss - Here then I had at last got a
theory'by which to work." It is cewtain that had Darwin not read Malthus he
would still have hit upon the concepts of natural selection and the “struggle
for existence". TFronm Darwan 8 owm account however it is equally cextain that ;

crystalllsatlon of ihat concept owed much to bizlthus' ideas. . 2

Tt comes.as something of a shock then to realise that if Vestern

- Europe, over the cenfuxry and a half folleowing pﬁblication of the Esssy, is used
as a yardstick, the doctrine_is sadly astray,. So far agtray indeed that in
the twenly years folldring Vorld Ver I, but by no mesns solely as a result of
the millions of deaths it cauged, there was a minor panlc in a rumber of

' Evropean countries:  the birthrate was falling %o such an extent that serious

~ demographers weie talking in terms of national suicide. The Swedish Govermment if
wag g0 concerned aboul it -that in 1934 it set up a Commission on PoPulation;

composed of leaders in the fields of vital statistics, economics, genetics and
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medicine, and charged with waking recommendations designed to bring the birth-
rate up to a point where it at least balanced the death rate. The Commissicn's.

report was lengthy and imaginative and many of its recommendations were enacted

T

into law in 1937 in a session which has since been called the 'lother and-

e

. Childrens Parliament", Indeed the iegislation represented a major step along.

the road Which has made Sweden's welfare services a model for the whole world.

o e s

Since we can't yun controlled experiments on humen births and deaths
i% is impossible {to say whether or not %he increase in the Swedish replacemnent
index to above parity by 1945 was a divect resulit of that legislation. ]
‘Prankly I doubt it, since in a number of other countries in the same predicament. §
as Sweden; the birthrate algo increased. Bud be that as it may it is clear

that the actuality of the 1930's was a far cry from the Malthusian hypothesis
of 1800. '

The peradox is obvious, .Eere we ave in 1970 talking more and more
frequently and apprehensively about the population explogion: yet dnly forty
years ago a subatantial part of the western world was not even vaguely concerned §
sbout the pressuve of population on the means of subsisience, at leést in the .
Malthusian sense. Qn the!contrany, a3 illustrated by {he Swedish action, there

ves considerable presaure on pecple to reproduce at & rate which would -ensure at
" least parity between birtha and deaths.




Vhere did it all go wrong? To %ry to answer that guestion I
should 1ike-to take the propositions in the Malthusian hypobthesis and examine
them in melation to changing circwnstances over the subsequenﬁ 140 yéars. Letb
ug lookt firat at the positive checks to population growth listed by Malthus -
waxr, fawine énd pestilence. In a brief anaxyéis of that period I think we
can diSmiss_war ag causing a significant decrease in humen numbers. At
“least sowe of us in this Hall have lived through two world wars of quite
unprecedented destructiveness. Yet despite the sudden increase in the death
rate oven substantialjareas of the globe, they caused oﬁly'a glight tremor in
the curve of overall population growth. . Throughout the combatant counitries,
‘including those most directly affected, there scemed to be aﬁ instincet for
naticnal survivai, or perhaps I should say fqmily survival, which resulted
in highex birthrates during and particularly after the war,

I don't want to discuss famine as a positive check since famine

' necéssarily involvés food - or lack of it; - food necessarily brings in
agriculture, and I should like o discugs agricultural production later, .
Howevef, in considering the fate of the Malthusian hypotueals it is necessary
to refer to one matfer, the effect of which malthus gould not have foreseen,

- Vizey, the effect on food availability in wéstern Eurepean countrles of the
revolution in transport resuliing from thé introdunetion of steam pover. Tamines
have always been local phehomena, :and throughout history could hive been
,_alléviated if food surpluses elsewhere, perhaps only a hundred or %wo hundred

miles away, could have been %ransported to the famine area.

Steam transport for shipping lines and railroads transformed bhis
premige into realitfy, And it happened at a time when the countries of the
New World were seeking markets in Jestcrn Europe for ever lncrbaSLng surpluse
of grains and other foodstuffs. I thlnk you will appreciate whai & weapon
this proved to be in the hands of the anti-Malthusians. Taking England as
an example, her population during the 19th century grew from 16 to 27 milliong,
ani increase of 70%. During that time homegrown food production increased
only slightly if at all, yet not only had there been no famine; but at the end
of the century more people were better fed than ever before, On this evidence

alone; gaid its opponents, the Malthusian hypothésis was8 denmonstrably false,

Now to the thind of the positive checks, and here we return to the
700‘3 and to Dr. Edward Jenner., But just to keep the record straight we
should really pay tribute to Lady Hary‘ﬁqntagu- who acdompanied her husband
%o Constantinople in 1716, when he was apvointed Ambassador., She was amazed,
to find Turkish parents inoculating their chiidren with the erusts of sores
from very mild cases of smallpox;  and equally amazed to find that this
- hazardous treatment generally reswlied in only a mild infection which then

conferred complete immmity in subgequent epidemics. She came back to BEngland. -



full of enthusiasm, snd despite inbense opposition from the medical profession
inoounlated her owm children; 8Ev them survive, and nob only survive bul achieve &
immanity o aubzequenty lnfectnon, Bowever, the forces of reaction were too
stronz and the matter was forgobien wntil Lifty years later when Jenner read
ghout Laéy‘mary llontagu!'s activities, integrated fhem with his own shrewed
6bservations on the apparent meunlty of millmaids 4o smallpox, and performed
his historic experiment. '

' The resulis were éﬁectacular, Despite the most violent opposition
from his own profession, Jemner and his disciples vaccinated twelve thousand
people in 1803; and in 1805 the anmual nwmber of deaths from smallpox ia
London fell from over 2000 to 622, FPor the first time in the history of the
world a weapon had been forged %0 control one of the most-dreaded_epidémic

killers,

I+ most be realised of course that nobody had a clue as to what
smallpox was, how iﬁ was transmitted or why vaccinaticn was so dramstically
sﬁcceosful. of course dozens of people tried To prepare vaccines againgt
‘diptheria, measles, malarla and other killing diseases, tut in no case were

they successful,

Explanatiohs however, were on the way. It was in 1762 that a
Hungarian bioloviét, intrigued by what he observed through his microscepe of
the "little beasties™ deseribed by Leeuwenhock, suggested that contagious
dipeases might be coused by invasion of the human body by these microscepic
onganisms which we now call bhacteria, different diseases being the result of
aftack by different kinds of bacteris, . Of course so absurd and revoluticnary
an idea had to lie fallow fornany fears, and its imporiance only began 1o bhe
realised following Pasteur's experiments, not on the causes of human diseéses,
but on the nature of fermentation processes. In the first half of the 1860's
Pasteur showed that the wine spoilage which was threatening the whole French
wine industry, was the Tesult of the contesmination by bacteria of the wine

after yeast fermentation had ended, and the wine was maturing.

_ Yow, argued the British nicroscopist and surgeon, Joseph lister,
if the siclmess of wine is the result of invasion by these minute organisms,
ig it not probable that bacteria could invade the human body with equally
dire resulis? Anﬁ vhat better point of entry for the invaders than the wound
caused by the surgeon's scalpel? In snswering these questions Lister opened
up the whole field of antisepsisj and instead of surgery being regarded as
© %he last resort and the almost invariable death warrant for the patient, it
suddenly blosascmed into a major instrument of cure., Shortly after the
introduction oﬁ phenol and sterilization to the operating theatre, Lister was

able;to report that 34 out of 40 operations lhad been successful.




I'm not going to give a list of diseases which one by one were con-
guered, nor to describe the parallel advances in public heaslith and preventive
medicine. For our present PurpOses it is merely necessary to make the point
that in the period 1800 to 1940 peutllence, the third of Malthus' positive
cheoks had largely lost its menace. This is apparent in the dramatic fall in
death vates throughout Western Turops. Again uskng Sweden ag sn exauple the
deathrate decreased from 26 per thowsand in 1800 to 11 per thousand in 1940.
Or to use an equally revealing statistic, the life expectancy at birth xose
from 37 years in 1800 to 67 years in 1940. '

Hence of the three major factors listed by Malthus as controllers
of population growth, war, famine and disease; it was clear that in Westem
Hurope they bad largely lost their effectiveness. - If hig theory were corrvect,
human nomberg should have vastly and progressivély increased. Actually at
the end of the period they were threatened with decline; and the-Malthusiaﬁ
" hypothesis, saidAthe critics, wag clearly untenable, '

Let us look next at the preventive checks i.e. those whlch are

T R

pure]y voluntary end which operate by restricting births, not by causing deaths. ?

HMalthus has this to sgy about them: Y“With regard to the preventive check to
population, though it must be aéknowledged fhat that branch of it which comes
" vnder the head of moral restraint does not at present prevail wmch among the
male part of society; Feteoscsssdt can scarcely be doubted that in modern
BEurope é‘much larger proportion of women vess a considerable part of their
lives in the exercise of this virtue than in past times and among uﬂClVlllqu

natlons "

But regardless of whether meles or females could claim the credii,
there is no doubt that moral restraint, which was seen by Malthus as chastiﬁy
before marriage,; late marriages, and conqlderable continence after marrlave

was having a definite effect in Europe by 1800,

Ireland provides an instructive example of both positive and
preventive checks, In 1800 its population was 5.3 millioms; forty yeers
later it had risen to over 8 millions, Tot the doubling in 25 years which

Malthus had showed was possible under favourable conditions, but.an unprecedented

rate of growth nonetheless; and there is little doubt that the increase was a
direct result of the potato, which had been introduced from America snd which
flourished amazingly in the Irish environment., Then disaster in the shapc of
potato bll"ht struck in 1846, resulting in a 3 year failure of the CIop; &

* failure which brought into immediate operation the positive check of famine.
Nearly ‘2 million people died beiween 1846 and 1851 and more than a million
emigrated, Then came the preventive checks which Malthus regarded as the only
method of keeping the birthrate dorm:  few marriages which means & high level

of celibacj, and late marriages. And a century alter the failure of the




potato crop the Irish populstion stood at 3 millions.

- But cleariy the positive chack engendered by & pariiculer crop
failure and the preventive check of moral restraint are hendly adeguate to
explain the population trends in Westein Europe uﬁ to 1940,  Again the reazon

“ViZey the introductioh and. widespread use of conmbraceptives, was one which .
Malthus could not have foreseen; and indeed i% would be very interesting

4o Imon what bis reasction would have beem., I suspect thét ha would have besen
in a seribus dilemns. His attitude ‘o sexual promiscuity and to inconbinence
both inside and cutside marriage are clear.and uﬁcoﬁpromising, ard it geems'
probable that be would have regarded contraceptives as instruments of vice,

On the other hand he would have been forced to admit that they represented a
mach more poten® preventive check on population-growth than those that he had
postulated in his essay. '

I have spent some considersble tiwe analysing the Malthusian
bypothesis during the first 140 years of its exisbence, To close that part
of this lecture snd to demonstrate how rapid can be the change in infoxmed
opinion in matters of population dynamics I would quote the distinguished
Jomn Hopkins demographer Raymond Pearl. In 1937 he delivered in Londtn the
Heath Clark Lectures undor the title'the "Retural History of Populaiion.”

"Malthus is mentioned only once in the indéi of a book which xuns to more than
400 pages; - and in the text Pearl refers to (and I quote) "the gloomy prophecies
about the fubure of mankind'which seem cdﬁically abzurd soon affexn Halthqs
made them, To this day people who because of geographical location; climatic
coriditions and other causes have been unable t0 participéte in any xeal sense
in the_conseqﬁences of an expanding effective univérse, aré gtill growing in

© population vexy slowly if at all.™

Phat conclusion was reached only a little more than one generation

ago, and I might 2dd thet Pearl wes by no means alone in his apalysis of
population trends. Hindsight inevitably Jeads to the gueation: Ia it the
Malthus of 1800 or the demographer of ibe 1930's who is comically absund?

I don't propose to bore you with a description of the present _
populetion crisis. Through books, pamphlets, xeports of gympesia; by press,
radio and television, the factes of population growth are too well knowm to
bear repetition. But it is of inlerest to apply the Haltbusian postulates
to our curryent and future poﬁulations, and to loock at some reasons for the
dismetrically opposed populstion trends of Western Burowe from 1800 -to 1940,

- and of the world from 1940 {0 1970 and then onm o 2000.
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Firstly you will recall that lizlthus pro&uced-evidence showing
that the humen race, given favouréble conditions, could double itself every
25 yéars; i.e. it could increase in geomebrical progression on & 25 year time .
base. He drew his evidence fxom relatively small isolated commmities, wheress :
we are now wilnessing a comparable rate of incredse on a global scale. VWith
moTe than half the world's population on the verge or over the verge of
gtarvation, nobody can describe present world conditions-gzs favourable. Yetb
demographe caICuldte that by the end of the century the 3000 million figure
of 1960 will have grovm to at least 6300 millions by 2000; and o more realistic ;
estimate is rearly 7000 millions. Hence we are witnessing a doubling of the '

world population, ii not in 25 years, ait lezsgt in less than 40 years.

Your imediate reaction to those estimates might well be one of
scepticism. After all, omnly forty years ago Raymond Pearl and hid colleagues

had caleunlated from the data then av«i]able that human numbers would increase
only slowly. If they could be so fantastically wrong in their foracasts, is
there any guarantee that present dogy demographers are any more accirste about
~ the next 30 ¥esrs. ; Of course there cen. be no unequivocal angwer - only time
will tell, Iy own belief is that -the assumptions underlying the forecasnis
are Bouﬁdly based, and that the forecasts themséives are conservative, In
.particular there is the unassailable fact. that the nuvmber of females who will
be of .child bearing age during the period 1970 to 2000 is. glready known quite
sccurately. Unless there iz a remarkable change in pabterns of gexuel

behaviour the inereases I have mentioned seem inescapzble.

Eerlier I pointed out that the. two most destructive wars in history
had not caused any substantisl change in wqud population trends. And this
of course is also true of the wars which have been waged continucusly since the
end of World Var 1T, twenty five years sgo. 3But it would be a rash person
who predicted the effect of war in the next 30 years. Mo less than five
nations have developed weapons based on nuclear fission or muclesr fusion, and
it is no secret that the two super-povwers have stockpiled sufficient to put
en end to the human existence on this vlanet. Doubtless they will be joired
by others before the end of the cenfury, and the'only reason that anybody shouid
be worrying about populations pressures in the year 2000 is fear: fear of
certain and instant reprizales I am sure that Malithus wonld have regarded

ruclear warfare as the ultimste positive check.

If we turn now to pestilence, Malthus'® second positive check, the

knowledge which had accrued in disesse prevention snd cure up o 1940 hasz
_vastly increased in the past 30 yesrs. Two examples of our wider knowledsze,

penicillin and DDT, ﬁave pecoﬁe such faniliar terms all over the woxld that it

is hard fo believe that they were only scientific curicsities in 1940,



The figbt against diseases coused by bacteria was greatly aided
by the discovery of the bacﬁeriostatic action of sulphanilamide, and its
analogues and derivatives, in the 1930's, But it was only with the '
,develoPmenf of methods for mass production of penicillin, avd the subsequent
discovery and production of a whole host of other sntibioties, that the
conguest of practically all disesses of bacterial and fungal origin hes become
poasible. A statistic which I should love 1o have, bub which is impessible
to obtain, is the nvmber of deaths which have been preveﬁted_(or perhaps

postponed would be a better word) gs the rTesult of antidiotic therapy.

Athough DIT is not a cure for any disease and although it bpgrates
indirectly through killing the insects which carry diéease, ils effect on death
rates has been at least as spectacular as has that of the antibiotics; There
must bo many in this audience vho rememben the dramatic control of an’ outhreak
of typhus in Naples immediatelf after the war, This louse ~ ftrangmitted virus
Tdisease would wndoubiedly have reached epidemic propontions but for the
liberal use of DDT on every person in the oity whom the U.S. Hedical Corps
could round ups  The vectors were killed end with them the epidemic.,

In terms.however of its effect on population growth one example
mst suffice. In his book "Human Fexrtility" Robert Cook cites the case of
 British Guiana at about the seme time as the Haples incidemt,  Infent mortality
was at the frightfully high figure of about 300 deaths per 1000 5irths, the
. cause being atirzibuted largely to insect~borne disgases. A 10 mile squars
area, including the city of Georgeitown, was sprayed periodically with DD®
between 1946 and 1948. The effect was immediate znd specfﬂcular - infant
mortality rates dropped by about SQ% to- 67 per thousand births; =and the
birthrate itself mosge appreciably. This abrupt change in birth and death
patterns is reflected in population data: in 1955 {the crude birthrate was
43 per thousand and the crude death rate 18 per thousand. It doesn't require
a mathematical genius to delermine how these figures fit in with the postﬁlaﬁe

of geometrical progression.

Now = let us turn to food and to the agricultural indusiry which’
produces it, You will recall Malthus! argument that whereas the humsn race
wad cépaﬁle of doubling itself every 25 years, he.could not envisage food
production increasing in better than arithmetical progression. Hence his
postulate that in‘any cormunilty or in any counbry, there is an inexorable

tendency for numbers of people to exceed the means of subsistence.



You will alsc recall that if VWestorn Burope is used ag an example,

hiz pogtulate was cleérly untenable, During the hundred years following
publication of his Essay, humsn wumbers in Western Europe inecreased. at a rate
far greater then had occurred in any previous centory.- Yet albhough homegrgwn
food supplics had increased only marginally, far more people were fed better
than ever hefore. As an intrpoduction to what I have called the agricultural
dilemma it is necessary to repeat the reasons:  the gpending up of vast nevw
aveas in the Americas, fuztralia, South Africa and New Zealend, resulting in

. & production of food greater than could be consumed within the producing
countries; the use of‘ateam power to transport the surplus and distribute-
it in Western Burope; and massive emigraticn from tﬁe old world to the new.

So, the nineteenth century was characterised by a huga.incréase in
food supply consequent upon the expansion-in éhe ares of arable land, But the
last decades of the century were notable for snother change - scientific
agriculture was born and flouzrished, with consequeﬁce; even more far xeaching
than the exploitaﬁién of the lands of the new world., Although the area of
arable land has contmnued to grow during this 20%h century, the rate of growth
has progre=s¢vely decllned, since Tthe worldts potentially ploduct1v¢ land is

after all finite in avea,  Science applied to agriculture has resulted in -

“the cgpacity {0 produce, on each acre of land, more and belter plants, and
more snd better animals.  And the declime in the growth rate of area of
arable land hes been more than offset by the efficiency with which it can be

managed in order to produce food and fibre.

Accurate vital statistics in simple terms of births, deaths and
total pumbers are nétoriously difficult to colleot in underdeVelopéd
countries, and there mst be a significant_margin of error when ever woxrld
populaﬁion figuves are quoted. There-is at least as great a margin of error
in es%imafing food production and since-these errors may be cumlative in
somz cases and self canmcelling in others, it is &ifficult indeed to work out

the Malthusian equation relating woxld population to global means of subsistenca.

But despite these uncertainties the following statements appesr {o
be beyond dispute:

1. Present world numbers are about 3500 million

2. For some years the world population has Dheen growing at asbout

50 million per year., The rate of increase is highest in

Asia, Africa, Central imerica and South America, - ,

3. Since_World War IT sgricultural production has been increaging
&t a somewﬁat higher rate than human numbers, but a substantial
ﬁart of the increase has taken place‘in developed countries.
Indeed as Mastralia knows only too well the increases have led té

enbarrassing surpluses.
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4. Hore than half the world's population is undeffed, and. at
leagt a third -1s permanently on the verge of starvation. é
Although affluent Australia hag nothing to be proud of in the
proportion of her peonle whe are underfed, the situvation is
worst in the under-developed couniries where the rate of

population inorease is greatest.

In his 1967 Farrer Oration entitled "lian, Peopie and Land",
Prefessor Undervood accepied these premises and went on to a seawching analysis
of the problems which mst be solved if food supply is to meet present and
future world demands, And in the course of that anaLysis he,outlinéd a
situation very reminiscent of Western Furope during the nineteenth century.,
4 group of underdeveloped cowntries imported 4.million tong of é:ain annually
between 1948 and 1952. By 1959 the figure was close to 15 million tons and 3
by 1966 it had risen to 25 million tons. At the same time output of food
per capita in non-Communist Asia dropped by 4%, and in Latin America by 5%
in the 5 years prior to 1967, ) - 3

The parallels with nineteenth century Westem Europe are obvious:

A rapidly increasing population, a more or less stable food productiony and |

large imports of food from countries with a surplus. But the parallel stops

there.

Enmigration on a significant scale is impossible for our problem. % ‘
coﬁntries, while contraception is practised by only a tiny segment of the 2
ﬁopulation. Moreover there is only the most embryonic countberpart fﬁ the
Indusirial Revoluticn which last cemtuiy flourished in Western Burops and
which provided employment-at a rate commensurate with populatiom growth.
Underwoéod makes the point that the rapidly increasing numbers of peoviz in
developing countries mst continue, for a long time to come, to live and
find employment where they were born - on the land, And I would remind you

ot a e

of the frequently demonstrated correlation between growing indusirialisation
~and a falling birihrate,

NPT

I have already indicated the poor opinion held of the Malthusisn
dectrine by the demographers of the 1930's, and the reasons why its posiulates
failed in Western Eufope during the 140 years after they were enunciated. Its
critics were sufficiently persvasive to convince the people of western countries
that they should disregard what was haﬁpening to the other three quarters of
~the world's population.  For the latter I believe that tﬂe basic Malthusian
‘ hypothesis wag proved to the hilt and that the checks imposed by war, famine
and pestilence kept'populationé in balénce with the means of subsistence.

ther T believe thét Malthue is highly significant for the problems we face
in 1970, Admittedly the premises on which he based his theory are no longer

tenable, since modern science and technology have revolutionised our ideas on
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death conbrol, birth control and food production and digtribvution. Tetb

despite this I am convinced of the relevence of his besic analysig.

Medical science znd practice, combined with measures for improvéd
sanitation and public health, have been responsible for the dramatic fall in
death rates nos juét in Europe but throughout the worlde  And there cen I
think be no argument that it is this fall in death rate which is the major
factor in the population explosion, -

I am not at all proud of if in retrospect but I mst admit that I
have been guilty in the past of accusing the medical profession of
irresponsibility in reducing death rabes without consideration of the
cohsequences. The argunent went like this. . Following the war the
profegsional agr@culturists of the western world were as concérnéd as were
‘their medical colleagues in alleviating distress in underdeveloped cqgntries.

Our concern was of course to ensure an adequate food supply.

We kmew that by the use of modern methods, agricullural productivity
in thosze countrles could be vastly increased but we also kmew the technical,
* economic and sociological difficulties involved in achieving this J.nc'r'ease°
If only, we said, if only human numbers could be held steady until we had
'overcome the backlog of hunoer, we would have a reasonable chance of coping
witth subsequent increases. And owr mwttering of irresponsibility sgainst
'.ou; medical colleagues arose, I suspect, out of the envy we felf at the
incredible ease and speed with which they could achieve their spectacular
results by conbrast with the difficulties and delays which we faced. '

Reverting to the example of British Guiema which I cited a woment
ago, the ppraying with DDT which reduced infant mortality by nearly 80%
involved no effort whatever on the part of the native population, while the
 total cost was only a few cents per head, Somewhat more difficult, costly
and time consuming are inoculations agasinat smallpox, poliomwelitis,‘whooping
cough and the rest, but they exe still simple procedures which can be applied

‘on & mass basis, and which produce resulis very quickly.

In view of the obstacles in the agriculiural path is it any wondex
that we looked askance at the effects of applying medical science Yo uvnder-
developed countries? Is it eny wonder thaot we asked the question "What is
the sense in bringing about a spectacular decrease in infant mortality if the

babies go saved are doomed to die of starvabion latert®"
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I doubt if ahy of us really wanted Lo see these criticisms taken
0 their logical conclugion. The preservation of 1ife, and the relief of
pain and suffering, are deepseated'instincts in uws all, znd the most
frustrated agriculturist would not bave denied medicel care to the least
deveioped of countries. But the facts have to be faced. The population
explosion which threatens to ove;ﬁhelm us, and the discrepancy which exists
between the mumbers of people and the available means of. subgistence, are
due in large measure to medical science and its application. And the
dnly congelation for the agriculfuriats lay in fantasy: a vision of them
selves as the modern version of the knighté of 0ld pursuing bub never quife
catching the dragon of starvation which had been so eﬁfectively nurtuxéd by
their medical coneagues; '

That was &l1 very well twenty years ago bui our ideas have changed
a lot since thens and if wefre to be enlirely honest we must take an equally
hard loock at the part played by agricultural science and its practitioners
in the 1970 Maluhu51an egquation. Are Qur efforis to provide food fox all the
people of the world more or less praiseworthy than medical effoxts to fight
disease. What is the essential difference between saving a. child's life by
vaccination against smallpox and saving it by providing enough food to
prevent death by starvation. If there is an overall and continuing shortage
of food, the child may ‘in each case survive, merely to succuwb at somz, later
date, Horecvor if the child is female and if she survives to pabcrty, there
is the added risk that human mumbers will be still further increased.

T camnot help reverting to a passage from Malthug! which T read
much earlier. In‘discussing the proposals of Robeﬁt Owen he wrote, and
I re-guote “"This problem is, How to prévide for those who are in want in such
& manner.as to prevent a continual increase in their nmumbers and of the
pxoporéion they bear to the whole society. And it must be allowed that
Mr, Owen's plan does not make the slightest approach lowards accomplishing
this object, but seems to be peculiarly calculated to effect an object exactly

the revewse of it; that is to increase and multiply {the number of paupers.”

"'y increase and multiply the number of paupers." I wonder what
Malthus would have said had he been writing his Essay over the past 20 years.
With two of his poéitive checks, war and pestilence viritwally inoperative, .
kow would he have described-the effoxts of de%eloped counbries to increase
the supply of food to underdeveloped countries., I don't propose to lxy fo
enswer that gquestion at this junctuie, wut of one thing I feel reasonably
. confident. Whatever moral scruples Malthus pight have had about the
preventive check of contraception I am sure that he would have been in the

‘

forefront of those wrging its widespread adoption,




Tho oxpoit éf food; some paid for and some dopated, is far fxom
being the only way in which developed countries are trying to overtake and
contain the hﬁﬂger backlog of two thirds of the world's population. Since’
the end of VWorld War II, intensive efforts have been made to increase
indigenogs‘supplies of ggod, efforts in which & humber of people in thisg
audience bave been directly invelved. - And over the past 5 years these
efforts have been remarkably successiul, g0 successivl that still another

of Walthus' premises iz in serious danger.

You will recall that in hisg basio pioposition he stgted that he
could not envisage food production incressing in better than arithmeticel
progression. Yet we are now in process of witnessing much better than
arithmetical progression in a pumber of underdeveloped counfries. Underwood .
quotes the case of Mexico where in the 20 yeaxs from 1945 to 1964 the yield
of wheat per acre increased more than threefold; and the national production .
increased sevenfold,  Threefold and sevenfold in only 20 years. Hot even
the most'enthusiasti¢ﬁhumah practitioners of reproduction could approach these -~
incresses,  Indeed the results achieved in Mexdco rival, in speed and in.scope, :

those of {he medicel profession about which I complained a moment agoe

Dr, Keith Finlay, a former colleague of mine at the VWaite Institute,

" end now: Research Director at the International MHaize and Wheat Improvement:
‘Centre ﬁegf Wexico City, was in Ausiralia a few weecks ago. He géve a first
_hanﬂ account of the way in which the revolutionary results achleved in lexico
are rapidly spreading through country after country where wheat growing methods
have changed litile over the last thougénd veara. A similar story can be told
of rice production, and the outleok fﬁr the future can be summed up by reference
to en address by M. 0.V. Wells, deputy director general of F.4.0, Spealking
in Carberra three or four weeks ago he is reported as predicting that increazses
in food production in the whole Asian region will overiake the rate of
population increase; thus holding out the prospect of self sufficiency in
cercals bty the second half of thig decade. A different picture indeed from

the depressingly pessindstic forecasts of only-10 years ago.

And if it is a true picturey, if the food explosion is about to
neutralise the population explosion, another prop is being pulled from under
the ¥altbusian bypothesis. The third positive check of starvation appesrs

to be joining pestilence and (We hope) war ir becoming inoperative.

The irmediate question which cémes to mind is: 4if our optimism is
justified, if we do succeed in closing the hﬁnger gep, what problems will we
have solved? If the Green Revolution continues to gather mémentum, if we
find we can provide enough food.for the 4300 millions of 1980 or the 6500

millions of the year 2000, what then? The dilemma is put very concisely by
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gnother of my distinguished predecesscrs, Sir Otto Frankel. In the TFarrex
oration of 1962 he said "If a gupreme effort is needed to provide for the

now inevitéble 6000 millions. could ﬁe cope Witll mOTE.s cuseoere we o succeed
in riding the oncoming wave, shall we not be religd upon teo ride the next,
And if so what would be the consequences fox the\productivity, the resources,
the very structure of the earth; what the social conseguences for our

species, our way of life; our liberties; our civilisation®" -

That was said eight years ago vhen few of ve looked beyond the
apparently unattainable goala first of proﬁiding sufficient food end then
food of good mutritional quelity., If we had locked beyond,‘llsuspect_we
might have imagined a Utopia in which the great majority of the world!s

. inhabitants enjoyed, in addition, a standard of living approasching that of
the present minority of the affluent wesiern world. Bub during the }ast
éight years people have becoms aware of the damage which that same_affiuent
Western World is doing to the ervironment - to our ain, to ocur soils, to owr

rivers, to our lakes apd fo- our oceans.

At this stage of the evening I am not going to inflict on you yet
snother dissertation on envirommental pollutioh, but there are one or ifwe
aspects which in the context of this talk carmot be ignored. -The spectacular
increases in cereal production which we are now witnessing would be impossible
but for adequate fertiliser application; and adequate fertilisers at
reasonable prices would not have been available but for {the advances made in
éhemioal tecknology since the end of the war. 1 believe that in developing
counlries these new tools are being used efficiently, but if we ave gazing.
into the crystal ball it is perhaps salutary {o consider fertiliser use in
developed countries as an indication of what m&y happen in due course on a
global scale. Crop yields in the United States and Western Furope have been
greatly increzsed during the past 20 years through heavy fertiliser application,
and the cost of the extra fertiliser has been handsomely recouped in the
increase in harvested product. Indeed the cost of fertiliser in proportion
to the total cost of producing the crop has decreased to such an extent that
wasteful application is in many places the xule rather than the excepiion;
and applications of nitrogen et the rate of 400 1b. per acre are becoming
inereasingly common.. Inevitably soume of these appliéations finds its way
-into ground waters and hence into stresms and reservoirs. And this leads
to as vgly a situation as thé word wbich.has been coined to describe it -
eutrophication, Perhaps by thé time the underdeveloped countries get to the

- stage of wasteful application we mey have solved the prohlems posed by

eutropﬁication. And then again ve moy mot!

f
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When be was in Australia Dr. Finlay pointed out that self
sufficiency in cereals means that in certain places and at certain times
there mist occur a surplus above human requirements. And the pace of the
Green Revolution is such that these surpluses will grow. From the patteorn
already developing it is cleer that they w113 bé used for feeding domestic
animals - poultxy, pigs and cattle., At flrot glance a highly desivable
development, since a cereal diet will thereby be sﬁnplemented by first class
animal protein. Althou"h there is an enormous gap between an Indizn peasant
feedlng a covw or & few hens and pigs, and the intensive catile, poultyy end
pig~production uniis of western countr Ties, it iz neverthelesa relevant to
consider what the latter entails. At a recent A.J.A.S5. lecture in Aaelulae,
Mr, J.5. Potter graphlodl]y described intensive animal production ag the "saga
of the muck heap". Ee instanced the case of a counly in Ontario gituated
close to Torsntd,and admirably suited to broiler and pig prodwction. So

- enthusiastically have producers embraced intengive methods that the snnual
production of manure 19 eaulvalent to 2 tons over evexy acre of the counﬁy
Bot only is there serious polluilon of surface and ground waters, but the

stench hag caused half the population of a downwind town to move elsewheTe.

~ Then there was the case of another company whichy on a total area
of 50 acxes produces 800,000 turkeys and TC00 tons of manure armually.

In the environmental problems which face the werld, agriculiure
is far from being the greatest culprit, Nevertheless there cen be no
doubt that it plays a not 1n31gn1fLCdnt role in ceusing the River Rhine o
be called "The Sewer of Europe," and in other similar calamities in ihe
vestern world,

) The question was posed earlier: if our optimism is justified, if
we succeed in ‘closing the hunger gap, what vroblems vill we have solved, I
think my answer would be obvious, Te shall have solved an immediste problen
~only to see it veplaced by others; and the greatest problem is that stated
by Frankel: ‘were we to succeed in riding the oncoming wave of empty
stomachs, how can we cope the next? To me the inescapable conclusion is one
that is extraordinarily diffieult to ﬁccept in this lesst populated of the
continents:  there are already too many people in the world. If this
concluq1on is even approxlmately accurate, then our greatest dilemma is that

an already overlarge population will almosi double itself by the end of the
century. )

How in conclusion may I returm to Malthus and 4o the relevance of
his eighteenth ccnuury ana1y31s to the twenticth centbury gituation., Malthus
‘was as deeply concerned about pove:ty in Inglend in his day as are all
thinking people now sbout poverty throughout the world. But he did not

allow his charitable instincts to cloud his reasoning processes. le

AT R IO T O
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- devotes o substantial part of the Seventh Edition of his Bgsay to a

critical consideraticn of the Poor Laws, end I recommend particularly to youn
sttention the 40'odd pages in Book IV in which he analyses the effect of
charity, and dimousses diffevent plams for improving the conditien of the
poor. He came to-highly unpopular comclusions about the effect of measures
adopted by individuals, locsl authorities and governments for the relief of
poverty. What would he think about the enormously greater efforts which are

being exerted today om a global scale?

Although most of hi%’major premises bave been undermined by our

Jncrea31nc control over births and deaths his firet basic propésition is

still valld' the reproductive urge in buman beings is so strong that there

is an inexorable tendency for numters of people to exceed the means of sub-

gistences Of course Malthus defined means of subsistence almost exclusively

1n terms of food, but had he been alive today I feel confident that be would
have extended his definition by means of the 2000 year old text "Man does not
live by bread alone.". He would have included the air we bresthe, the water

ks

we drink and the land we inhabit.

But it's pusillapimous - %o put it bluntly cowardly - for &
lecturer to put forward his omn unpopular views as being those which would

have been sdopted by a man who has been dead for nearly 150 yesrs. I shall

=pui the case on a atllctly personal bagis. ILike many people in this Hall,

my Wlfe and I have contributed to every appeal made by the Save the Childyen
Fund and the Freedom from Hunger Canpaizn; and I have net the slightest
doubt that we shall convinue to do 0. - Chéritable actions such as these
uwndonbtedly sten from a complex of causes - not least the sense of guilt that
we are the affluent few among the poverty stricken majority. But whatevexz
the stimulus, resson tells me that we are guilty of treating symptoms not
causes; that we are contributing to overpopulating a planet which is
already overcrowded with the hwmen gpecies. Surely for the preservation of
the race there is one cause above al) others to which we should subscribe
vizey the suéport sad exien%ion of every known means and the seanch for new
meand of reducinp pirthrates first $ill they balance death rates and then
till death rates exceed them and bring world population into balance with
the environment. So complete a change of emphasis is c¢learly impracticable
in the short term, but I know where my responsibility lies, and I hope that

I em also persuading you. It lies in pressing for the a“locat;on of as much
as possidle of any international aid fund to the reduction of birth rates in

the developing country for which aid-is ‘being sought.




LI

¥r, Chaimaan, ag this sddress took shape I realised how inadequate
and nmisleading was the title 1 had chosen. I think you will agree that [
have Deen considering not the agrieuwltural but the human dilemma, the huzen
dilemma of which the agricultural and medical dilcumas. form & substantial

parte.



