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Abstract
T.R. Malthus’ “An Essay on the Principle of Population” (1798) was one of the first systematic studies of the problem of population in relation to resources. It was the first such
study to stress the fact that, in general, powerful checks operate at all times to keep human
populations from increasing beyond the available food supply. In a later edition, published
in 1803, he buttressed this assertion with carefully collected demographic and sociological
data from many societies at various periods of their histories. The debate between Malthus
and his contemporaries closely parallels current discussions of optimal global population
in relation to the carrying capacity of the earth’s environment. This essay will discuss not
only the historical debate on the ideas of Malthus, but also its relevance to the 21st century.
In particular, the essay will discuss the danger that a famine of unprecedented scale may
occur during the present century, caused by prohibitively high prices of fossil fuels (on which
modern agriculture depends) compounded by the effects of climate change.

1. Introduction
Because of the close parallel between the optimism and disappointments of Malthus’ time
and those of our own, much light can be thrown on our present situation by rereading the
debate between Malthus and his contemporaries. Malthus classified the checks on population
growth into two categories: “preventive checks” such as late marriage and contraception,
which lower birth rates; and “positive checks”, such as famine, disease and war, which raise
death rates.
Looking at today’s world, we can see that in some regions, the preventive checks, which
lower the birth rate, seem to be dominant, while in other regions, the grim Malthusian forces
of famine, disease and war hold sway, raising the death rate. The contrast makes the work of
Malthus relevant to the 21st century, as we strive to achieve global peace and to eliminate the
suffering caused by poverty and preventable disease.

2. A Debate between Father and Son
Thomas Robert Malthus (1766-1834) came from an intellectual family: His father, Daniel
Malthus, was a moderately well-to-do English country gentleman, an enthusiastic believer in
the optimistic ideas of the Enlightenment, and a friend of the philosophers Henry Rousseau,
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David Hume and William Godwin. The famous book on population by the younger Malthus
grew out of conversations with his father.
Robert Malthus was at first tutored at home; but in 1782, when he was 16 years old, he
was sent to study at the famous Dissenting Academy at Warrington in Lancashire. Joseph
Priestley had taught at Warrington, and he had completed his “History of Electricity” there,
as well as his “Essay on Government”, which contains the phrase “the greatest good for the
greatest number”.
Robert’s tutor at Warrington Academy was Gilbert Wakefield (who was later imprisoned
for his radical ideas). When Robert was 18, Wakefield arranged for him to be admitted to
Jesus College, Cambridge University, as a student of mathematics. Robert Malthus graduated
from Cambridge in 1788 with a first-class degree in mathematics. He was Ninth Wrangler,
which meant that he was the ninth-best mathematician in his graduating class. He also won
prizes in declamation, both in English and in Latin, which is surprising in view of the speech
defect from which he suffered all his life.
In 1793, Robert Malthus was elected a Fellow of Jesus College, and he also took orders
in the Anglican Church. He was assigned as Curate to Okewood Chapel in Surrey. This small
chapel stood in a woodland region, and Malthus’ illiterate parishioners were so poor that the
women and children went without shoes. They lived in low thatched huts made of woven
branches plastered with mud. The floors of these huts were of dirt, and the only light came
from tiny window openings. Malthus’ parishioners’ diet consisted almost entirely of bread.
The children of these cottagers developed late, and were stunted in growth. Nevertheless, in
spite of the harsh conditions of his parishioners’ lives, Malthus noticed that the number of
births which he recorded in the parish register greatly exceeded the number of deaths. It was
probably this fact which first turned his attention to the problem of population.
1793, the year when Robert Malthus took up his position at Okewood, was also the year
in which Daniel Malthus’ friend, William Godwin, published his enormously optimistic
book, Political Justice. In this book, Godwin predicted a future society where scientific progress would liberate humans from material want. Godwin predicted that in the future, with
the institution of war abolished, with a more equal distribution of property, and with the help
of scientific improvements in agriculture and industry, much less labour would be needed
to support life. Luxuries are at present used to maintain artificial distinctions between the
classes of society, Godwin wrote, but in the future values will change; humans will live
more simply, and their efforts will be devoted to self-fulfillment and to intellectual and moral
improvement, rather than to material possessions. With the help of automated agriculture, the
citizens of a future society will need only a few hours a day to earn their bread.
Godwin went on to say, “The spirit of oppression, the spirit of servility and the spirit of
fraud: these are the immediate growth of the established administration of property. They are
alike hostile to intellectual improvement. The other vices of envy, malice, and revenge are
their inseparable companions. In a state of society where men lived in the midst of plenty, and
where all shared alike the bounties of nature, these sentiments would inevitably expire. The
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narrow principle of selfishness would vanish. No man being obliged to guard his little store,
or provide with anxiety and pain for his restless wants, each would lose his own individual
existence in the thought of the general good. No man would be the enemy of his neighbor,
for they would have nothing to contend; and of consequence philanthropy would resume the
empire which reason assigns her. Mind would be delivered from her perpetual anxiety about
corporal support, and free to expatiate in the field of thought which is congenial to her. Each
man would assist the inquiries of all.”
Godwin insisted that there is an indissoluble link between politics, ethics and knowledge.
Political Justice is an enthusiastic vision of what humans could be like at some future period
when the trend towards moral and intellectual improvement has lifted men and women above
their present state of ignorance and vice. Much of the savage structure of the penal system
would then be unnecessary, Godwin believed. (At the time when he was writing, there were
more than a hundred capital offenses in England, and this number had soon increased to
almost two hundred. The theft of any object of greater value than ten shillings was punishable
by hanging.)
In its present state, Godwin wrote, society decrees that the majority of its citizens “should
be kept in abject penury, rendered stupid with ignorance and disgustful with vice, perpetuated in nakedness and hunger, goaded to the commission of crimes, and made victims to
the merciless laws which the rich have instituted to oppress them”. But human behavior is
produced by environment and education, Godwin pointed out. If the conditions of upbringing were improved, behavior would also improve. In fact, Godwin believed that men and
women are subject to natural laws no less than the planets of Newton’s solar system. “In the
life of every human”, Godwin wrote, “there is a chain of causes, generated in that eternity
which preceded his birth, and going on in regular procession through the whole period of his
existence, in consequence of which it was impossible for him to act in any instance otherwise
than he has acted.”
The chain of causality in human affairs implies that vice and crime should be regarded
with the same attitude with which we regard disease. The causes of poverty, ignorance, vice
and crime should be removed. Human failings should be cured rather than punished. With
this in mind, Godwin wrote, “our disapprobation of vice will be of the same nature as our
disapprobation of an infectious distemper.”
In France the Marquis de Condorcet had written an equally optimistic book, Esquisse
d’un Tableau Historique des Progrès de l’Esprit Humain. Condorcet’s optimism was unaffected even by the fact that at the time when he was writing he was in hiding, under sentence
of death by Robespierre’s government. Besides enthusiastically extolling Godwin’s ideas to
his son, Daniel Malthus also told him of the views of Condorcet.
Condorcet’s Esquisse is an enthusiastic endorsement of the idea of infinite human perfectibility which was current among the philosophers of the 18th century, and in this book,
Condorcet anticipated many of the evolutionary ideas of Charles Darwin. He compared
humans with animals, and found many common traits. Condorcet believed that animals are
able to think, and even to think rationally, although their thoughts are extremely simple
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compared with those of humans. He also asserted that humans historically began their existence on the same level as animals and gradually developed to their present state. Since this
evolution took place historically, he reasoned, it is probable, or even inevitable, that a similar
evolution in the future will bring mankind to a level of physical, mental and moral development which will be as superior to our own present state as we are now superior to animals.
As Daniel Malthus talked warmly about Godwin, Condorcet, and the idea of human progress, the mind of his son, Robert, turned to the imbalance between births and deaths which
he had noticed among his parishioners at Okewood Chapel. He pointed out to his father that
no matter what benefits science might be able to confer, they would soon be eaten up by
population growth. Regardless of technical progress, the condition of the lowest social class
would remain exactly the same: The poor would continue to live, as they always had, on the
exact borderline between survival and famine, clinging desperately to the lower edge of existence. For them, change for the worse was impossible since it would loosen their precarious
hold on life; their children would die and their numbers would diminish until they balanced
the supply of food. But any change for the better was equally impossible, because if more
nourishment should become available, more of the children of the poor would survive, and
the share of food for each of them would again be reduced to the precise minimum required
for life.
Observation of his parishioners at Okewood had convinced Robert Malthus that this
sombre picture was a realistic description of the condition of the poor in England at the end
of the 18th century. Techniques of agriculture and industry were indeed improving rapidly;
but among the very poor, population was increasing equally fast, and the misery of society’s
lowest class remained unaltered.

3. Publication of the First Essay in 1798
Daniel Malthus was so impressed with his son’s arguments that he urged him to develop
them into a small book. Robert Malthus’ first essay on population, written in response to his
father’s urging, was only 50,000 words in length. It was published anonymously in 1798, and
its full title was An Essay on the Principle of Population, as it Affects the Future Improvement of Society, with Remarks on the Speculations of Mr. Godwin, M. Condorcet, and Other
Writers. Robert Malthus’ Essay explored the consequences of his basic thesis that “the power
of population is indefinitely greater than the power in the earth to produce subsistence for
man”.
“That population cannot increase without the means of subsistence”, Robert Malthus
wrote, “is a proposition so evident that it needs no illustration. That population does invariably increase, where there are means of subsistence, the history of every people who have
ever existed will abundantly prove. And that the superior power cannot be checked without
producing misery and vice, the ample portion of these two bitter ingredients in the cup of
human life, and the continuance of the physical causes that seem to have produced them, bear
too convincing a testimony.”
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In order to illustrate the power of human populations to grow quickly to enormous
numbers if left completely unchecked, Malthus turned to statistics from the United States,
where the population had doubled every 25 years for a century and a half. Malthus called this
type of growth “geometrical” (today we would call it “exponential”); and, drawing on his
mathematical education, he illustrated it by the progression 1,2,4,8,16,32,64,128,256,..etc. In
order to show that, in the long run, no improvement in agriculture could possibly keep pace
with unchecked population growth, Malthus allowed that, in England, agricultural output
might with great effort be doubled during the next quarter century; but during a subsequent
25-year period it could not again be doubled. The growth of agricultural output could at the
very most follow an arithmetic (linear) progression, 1,2,3,4,5,6,...etc.
Because of the overpoweringly greater numbers which can potentially be generated by
exponential population growth, as contrasted to the slow linear progression of sustenance,
Malthus was convinced that at almost all stages of human history, population has not expanded
freely, but has instead pressed painfully against the limits of its food supply. He maintained
that human numbers are normally held in check either by “vice or misery”. (Malthus classified both war and birth control as forms of vice.) Occasionally the food supply increases
through some improvement in agriculture, or through the opening of new lands; but population then grows very rapidly, and soon a new equilibrium is established, with misery and vice
once more holding the population in check.
Like Godwin’s Political Justice, Malthus’ Essay on the Principle of Population was published at exactly the right moment to capture the prevailing mood of England. In 1793, the
mood had been optimistic; but by 1798, hopes for reform had been replaced by reaction and
pessimism. Public opinion had been changed by Robespierre’s Reign of Terror and by the
threat of a French invasion. Malthus’ clear and powerfully written essay caught the attention
of readers not only because it appeared at the right moment, but also because his two contrasting mathematical laws of growth were so striking.
One of Malthus’ readers was William Godwin, who recognized the essay as the strongest
challenge to his utopian ideas that had not yet been published. Godwin several times invited
Malthus to breakfast at his home to discuss social and economic problems. (After some
years, however, the friendship between Godwin and Malthus cooled, the debate between
them having become more acrimonious.)
In 1801, Godwin published a reply to his critics, among them his former friends James
Mackintosh and Samuel Parr, by whom he recently had been attacked. His ‘Reply to Parr’
also contained a reply to Malthus: Godwin granted that the problem of overpopulation raised
by Malthus was an extremely serious one. However, Godwin wrote, all that is needed to
solve the problem is a change of the attitudes of society. For example we need to abandon
the belief “that it is the first duty of princes to watch for (i.e. encourage) the multiplication
of their subjects, and that a man or woman who passes the term of life in a condition of celibacy is to be considered as having failed to discharge the principal obligations owed to the
community”.
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“On the contrary”, Godwin continued, “it now appears to be rather the man who rears a
numerous family that has to some degree transgressed the consideration he owes to the public
welfare”. Godwin suggested that each marriage should be allowed only two or three children
or whatever number might be needed to balance the current rates of mortality and celibacy.
This duty to society, Godwin wrote, would surely not be too great a hardship to be endured,
once the reasons for it were thoroughly understood.

4. The Second Essay, Published in 1803
Malthus’ small essay had captured public attention in England, and he was anxious to
expand it with empirical data which would show his principle of population to be valid not
only in England in his own day, but in all societies and all periods. He therefore traveled
widely, collecting data. He also made use of the books of explorers such as Cook and Vancouver.
Malthus’ second edition, more than three times the length of his original essay on population, was ready in 1803. Book I and Book II of the 1803 edition of Malthus’ “Essay”
are devoted to a study of the checks to population growth which have operated throughout
history in all the countries of the world for which he possessed facts.
In his first chapter, Malthus stressed the potentially enormous power of population
growth and contrasted the slow growth of food supply. He concluded that strong checks to
the increase of population must almost always be operating to keep human numbers within
the bounds of sustenance. He classified the checks as either preventive or positive, the preventive checks being those which reduce fertility, while the positive checks are those which
increase mortality. Among the positive checks, Malthus listed “unwholesome occupations,
severe labour and exposure to the seasons, extreme poverty, bad nursing of children, great
towns, excesses of all kinds, the whole train of common diseases and epidemics, wars,
plague, and famine”.
In the following chapters of Book I, Malthus showed in detail the mechanisms by which
population is held at the level of sustenance in various cultures. He first discussed primitive hunter-gatherer societies, such as the inhabitants of Tierra del Fuego, Van Diemens
Land and New Holland, and those tribes of North American Indians living predominantly by
hunting. In hunting societies, he pointed out, the population is inevitably very sparse: “The
great extent of territory required for the support of the hunter has been repeatedly stated and
acknowledged”, Malthus wrote, “...The tribes of hunters, like beasts of prey, whom they
resemble in their mode of subsistence, will consequently be thinly scattered over the surface
of the earth. Like beasts of prey, they must either drive away or fly from every rival, and be
engaged in perpetual contests with each other...The neighboring nations live in a perpetual
state of hostility with each other. The very act of increasing in one tribe must be an act of
aggression against its neighbors, as a larger range of territory will be necessary to support its
increased numbers. The contest will in this case continue, either till the equilibrium is restored by mutual losses, or till the weaker party is exterminated or driven from its country...
Their object in battle is not conquest but destruction. The life of the victor depends on the
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death of the enemy”. Malthus concluded that among the American Indians of his time, war
was the predominant check to population growth, although famine, disease and infanticide
each played a part.
In the next chapter, Malthus quoted Captain Cook’s description of the natives of the
region near Queen Charlotte’s Sound in New Zealand, whose way of life involved perpetual
war. “If I had followed the advice of all our pretended friends”, Cook wrote, “I might have
extirpated the whole race; for the people of each hamlet or village, by turns, applied to me to
destroy the other”. According to Cook, the New Zealanders practiced both ceaseless war and
cannibalism; and population pressure provided a motive for both practices.
In later chapters on nomadic societies of the Near East and Asia, war again appears, not
only as a consequence of the growth of human numbers, but also as one of the major mechanisms by which these numbers are reduced to the level of their food supply. The studies
quoted by Malthus make it seem likely that the nomadic Tartar tribes of central Asia made no
use of the preventive checks to population growth. In fact the Tartar tribes may have regarded
growth of their own populations as useful in their wars with neighboring tribes.
Malthus also described the Germanic tribes of Northern Europe, whose population growth
led them to the attacks which destroyed the Roman Empire. He quoted the following passage
from Machiavelli’s History of Florence: “The people who inhabit the northern parts that lie
between the Rhine and the Danube, living in a healthful and prolific climate, often increase
to such a degree that vast numbers of them are forced to leave their native country and go
in search of new habitations. When any of those provinces begins to grow too populous and
wants to disburden itself, the following method is observed. In the first place, it is divided
into three parts, in each of which there is an equal portion of the nobility and commonality,
the rich and the poor. After this they cast lots; and that division on which the lot falls quits
the country and goes to seek its fortune, leaving the other two more room and liberty to enjoy
their possessions at home. These emigrations proved the destruction of the Roman Empire”.
Regarding the Scandinavians in the early middle ages, Malthus wrote: “Mallet relates, what
is probably true, that it was their common custom to hold an assembly every spring for the
purpose of considering in what quarter they should make war”.
In Book II, Malthus turned to the nations of Europe, as they appeared at the end of the 18th
century, and here he presents us with a different picture. Although in these societies poverty,
unsanitary housing, child labour, malnutrition and disease all took a heavy toll, war produced
far less mortality than in hunting and pastoral societies, and the preventive checks, which
lower fertility, played a much larger role.
Malthus had visited Scandinavia during the summer of 1799, and he had made particularly detailed notes on Norway. He was thus able to present a description of Norwegian
economics and demography based on his own studies. Norway was remarkable for having
the lowest reliably-recorded death rate of any nation at that time: Only 1 person in 48 died
each year in Norway. (By comparison, 1 person in 20 died each year in London.) The rate of
marriage was also remarkably low, with only 1 marriage each year for every 130 inhabitants;
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and thus in spite of the low death rate, Norway’s population had increased only slightly from
the 723,141 inhabitants recorded in 1769.
There were two reasons for late marriage in Norway: Firstly, every man born of a farmer
or a labourer was compelled by law to be a soldier in the reserve army for a period of ten
years; and during his military service, he could not marry without the permission of both his
commanding officer and the parish priest. These permissions were granted only to those who
were clearly in an economic position to support a family. Men could be inducted into the
army at any age between 20 and 30, and since commanding officers preferred older recruits,
Norwegian men were often in their 40s before they were free to marry. At the time when
Malthus was writing, these rules had just been made less restrictive; but priests still refused
to unite couples whose economic foundations they judged to be insufficient.
The second reason for late marriages was the structure of the farming community. In
general, Norwegian farms were large; and the owner’s household employed many young
unmarried men and women as servants. These young people had no chance to marry unless
a smaller house on the property became vacant, with its attached small parcel of land for the
use of the “houseman”; but because of the low death rate, such vacancies were infrequent.
Thus Norway’s remarkably low death rate was balanced by a low birth rate. Other chapters
in Book II are devoted to the checks to population growth in Sweden, Russia, Central Europe,
Switzerland, France, England, Scotland and Ireland.
Malthus painted a very dark panorama of population pressure and its consequences in human societies throughout the
world and throughout history: At the lowest stage of cultural development are the hunter-gatherer societies, where the
density of population is extremely low. Nevertheless, the
area required to support the hunters is so enormous that even
their sparse and thinly scattered numbers press hard against
the limits of sustenance. The resulting competition for territory produces merciless intertribal wars. The domestication
of animals makes higher population densities possible; and
wherever this new mode of food production is adopted, human
numbers rapidly increase; but very soon a new equilibrium
is established, with the population of pastoral societies once
more pressing painfully against the limits of the food supply,
growing a little in good years, and being cut back in bad years
by famine, disease and war.

“Malthus was conscious that he had drawn an extremely dark
picture of the human
condition... he was
convinced that the
dark shades really are
there, and that they
form an important
part of the picture.”

Finally, agricultural societies can maintain extremely high densities of population; but the
time required to achieve a new equilibrium is very short. After a brief period of unrestricted
growth, human numbers are once more crushed against the barrier of limited resources; and
if excess lives are produced by overbreeding, they are soon extinguished by deaths among
the children of the poor.
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Malthus was conscious that he had drawn an extremely dark picture of the human condition. He excused himself by saying that he has not done it gratuitously, but because he
was convinced that the dark shades really are there, and that they form an important part of
the picture. He did allow one ray of light, however: By 1803, his own studies of Norway,
together with personal conversations with Godwin and the arguments in Godwin’s “Reply to
Parr”, had convinced Malthus that “moral restraint” should be included among the possible
checks to population growth. Thus he concluded Book II of his 1803 edition by saying that
the checks which keep population down to the level of the means of subsistence can all be
classified under the headings of “moral restraint, vice and misery”. (In his first edition he had
maintained that vice and misery are the only possibilities).

5. Avoiding the Terrible Malthusian Forces
Malthus died in Bath in 1834, but debate on his ideas continued to rage, both in his own
century and our own. Each year he is refuted, and each year revived. Despite impressive
scientific progress since his time, the frightful Malthusian forces − poverty, famine, disease,
and war − cast as dark a shadow in our own times as they did in the nineteenth century.
Indeed, the enormous power of modern weapons has greatly intensified the dangers posed by
war; and the rapid growth of global population has given new dimensions to the problems of
poverty and famine.
Looking at the world today, we can see regions where Malthus seems to be a truer prophet
than Condorcet and Godwin. In most developing countries, poverty and disease are still
major problems. In other parts of the world, the optimistic prophecies of Condorcet and
Godwin have been at least partially fulfilled. In the industrialized nations, Godwin’s prophecy of automated agriculture has certainly come true. In the nations of the North, only a
small percentage of the population is engaged in agriculture, while most of the citizens are
free to pursue other goals than food production.
Scandinavia is an example of an area where poverty and war have both been eliminated
locally, and where death from infectious disease is a rarity. These achievements would have
been impossible without the low birth rates which also characterize the region. In Scandinavia, and in other similar regions, low birth rates and death rates, a stable population, high
educational levels, control of infectious disease, equal status for women, democratic governments, and elimination of poverty and war are linked together in a mutually re-enforcing
circle of cause and effect.
By contrast, in many large third-world cities, overcrowding, contaminated water, polluted air, dense population without adequate sanitation, low status of women, high birth rates,
rapidly increasing population, high unemployment levels, poverty, crime, ethnic conflicts,
and resurgence of infectious disease are also linked in a self-perpetuating causal loop, in this
case a vicious circle.
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6. Population Stabilization and Sustainability
Has the number of humans in the world already exceeded the earth’s sustainable limits?
Will the global population of humans crash catastrophically after having exceeded the
carrying capacity of the environment? There is certainly a danger that this will happen − a
danger that the 21st century will bring very large scale famines to vulnerable parts of the
world, because modern energy-intensive agriculture will be dealt a severe blow by prohibitively high petroleum prices, and because climate change will reduce the world’s agricultural
output. When the major glaciers in the Himalayas have melted, they will no longer be able
to give India and China summer water supplies; rising oceans will drown much agricultural land; and aridity will reduce the output of many regions that now produce much of the
world’s grain. Falling water tables in overdrawn aquifers, and loss of topsoil will add to the
problem. We should be aware of the threat of a serious global food crisis in the 21st century
if we are to have a chance of avoiding it.
Figure 1: Human Population Growth and Fossil Fuel Use*

* This graph shows human population growth and fossil fuel use, seen on a time-scale of several thousand years. The dots are population estimates in
millions from the US Census Bureau. Fossil fuel use appears as a spike-like curve, rising from almost nothing to a high value, and then falling again to
almost nothing in the space of a few centuries. When the two curves are plotted together, the explosive rise of global population is seen to be simultaneous
with, and perhaps partially driven by, the rise of fossil fuel use. This raises the question of whether the world’s population is headed for a crash when the
fossil fuel era has ended. As an example of the dependence of modern agriculture on fossil fuels, we can consider the US food system, which has been
shown by Mario Giampietro and David Pimentel to require more than 10 fossil fuel calories for every food calorie provided. High-yield grain varieties
require heavy use of petroleum-derived fertilizers and pesticides. Modern farm machinery is driven by petroleum. If tractors are replaced by draft animals
in the future, these animals will require land for pasturage. Furthermore, when synthetic fibers derived from petroleum or coal are no longer available,
cropland will have to be diverted from agriculture to growing natural fibers for clothing. Thus there is a danger that the end of the fossil fuel era will lead
to widespread famine. Population growth, climate change, and water shortages will add to the severity of this danger.
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We can anticipate that as the earth’s human population approaches 10 billion, severe
famines will occur in many developing countries. The beginnings of this tragedy can already
be seen. It is estimated that roughly 40,000 children now die every day from starvation, or
from a combination of disease and malnutrition.
Rather than an increase in the global area of cropland, we may encounter a future loss of
cropland through soil erosion, salination, desertification, loss of topsoil, depletion of minerals in topsoil, urbanization and failure of water supplies. In China and in the southwestern
part of the United States, water tables are falling at an alarming rate. The Ogallala aquifer
(which supplies water to many of the plains states in the central and southern parts of the
United States) has a yearly overdraft of 160%. Falling water tables form the background for
China’s stringent population policy.
It may seem surprising that fresh water can be regarded as a non-renewable resource.
However, groundwater in deep aquifers is often renewed very slowly. Sometimes, renewal
requires several thousand years. When the rate of withdrawal of groundwater exceeds the rate
of renewal, the carrying capacity of the resource has been exceeded, and withdrawal of water
becomes analogous to mining a mineral. However, it is more serious than ordinary mining
because water is such a necessary support for life.
In the 1950s, both the U.S.S.R. and Turkey attempted to convert arid grasslands into
wheat farms. In both cases, the attempts were defeated by drought and wind erosion, just as
the wheat farms of Oklahoma were overcome by drought and dust in the 1930s.
If irrigation of arid lands is not performed with care, salt may be deposited, so that the
land is ruined for agriculture. This type of desertification can be seen, for example, in some
parts of Pakistan. Another type of desertification can be seen in the Sahel region of Africa,
south of the Sahara. Rapid population growth in the Sahel has led to overgrazing, destruction
of trees, and wind erosion, so that the land has become unable to support even its original
population.
Especially worrying is a prediction of the International Panel on Climate Change concerning the effect of global warming on the availability of water: According to Model A1 of
the IPCC, global warming may, by the 2050s, have reduced by as much as 30% the water
available in large areas of the world that now are important producers of grain. These regions
include much of the United States, Brazil, the Mediterranean region, Eastern Russia and
Belarus, the Middle East, Southern Africa and Australia.
Added to the agricultural and environmental problems, are problems of finance and distribution. Famines can occur even when grain is available somewhere in the world, because
those who are threatened with starvation may not be able to pay for the grain, or for its
transportation. The economic laws of supply and demand are not able to solve this type of
problem. One says that there is no “demand” for food (meaning demand in the economic
sense), even though people are in fact starving.
Thus there is a danger that just as global population reaches the unprecedented level of
10 billion or more, the agricultural base for supporting it may suddenly collapse. Ecological
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catastrophe, possibly compounded by war and other disorders, could produce famine and
death on a scale unprecedented in history, a disaster of unimaginable proportions, involving
billions rather than millions of people.
The resources of the earth and the techniques of modern science can support a global
population of moderate size in comfort and security; but the optimum size is undoubtedly
smaller than the world’s present population. Given a sufficiently small global population,
renewable sources of energy can be found to replace disappearing fossil fuels. Technology
may also be able to find renewable substitutes for many disappearing mineral resources for
a global population of a moderate size. What technology cannot do, however, is to give a
global population of 10 billion people the standard of living which the industrialized countries enjoy today.
What would Malthus tell us if he were alive today? Certainly he would say that we have
reached a period of human history where it is vital to stabilize the world’s population if catastrophic environmental degradation and famine are to be avoided. He would applaud efforts
to reduce suffering by eliminating poverty, widespread disease, and war; but he would point
out that, since it is necessary to stop the rapid increase of human numbers, it follows that
whenever the positive checks to population growth are removed, it is absolutely necessary to
replace them by preventive checks. Malthus’ point of view became more broad in the successive editions of his “Essay”; and if he were alive today, he would probably agree that family
planning is the most humane of the preventive checks.
In Malthus’ Essay on the Principle of Population, population pressure appears as one of
the main causes of war; and Malthus also discusses many societies in which war is one of the
principal means by which population is reduced to the level of the food supply. Examples of
this are Cook’s description of constant warfare among the Maori people of New Zealand, and
the connection between population growth and war in Machiavelli’s description of the Germanic tribes. (In our own time, Michael Klare has documented the close connection between
war and the competition for scarce resources.) Thus, the “Essay on Population” contains
another important message for our own times: If he were alive today, Malthus would also
say that there is a close link between the two most urgent tasks which history has given to
the 21st century: stabilization of the global population, and abolition of the institution of war.
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