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Introduction

The threat of a large-scale global famine by the middle
of the 21st century

Unless efforts are made to stabilize and ultimately reduce global population,
there is a serious threat that climate change, population growth, and the end
of the fossil fuel era could combine to produce a large-scale famine by the
middle of the 21st century.

As glaciers melt in the Himalayas and the Andes, depriving India, China
and South America of summer water supplies; as sea levels rise, drowning
fertile rice-growing regions of Southeast Asia; as droughts reduce the food
production of North America and Southern Europe; as groundwater levels
fall in China, India, the Middle East and the United States; and as high-
yield modern agriculture becomes less possible because fossil fuel inputs are
lacking, the 800 million people who are currently undernourished may not
survive at all.

This book is a collection of articles and book chapters that I have written,
warning of the threat of a catastrophic global famine. Some new material
has also been added. The first four chapters appeared in my book,
Civilization’s Crisis: A Set of Linked Challenges, published by World
Scientific in 2017. Chapters 5, 6, and 8 are from the preliminary version of a
book entitled The Climate Emergency: Two Time Scales, which I am
currently writing under a contract with World Scientific.

Energy inputs of agriculture

Modern agriculture has become highly dependent on fossil fuels, especially
on petroleum and natural gas. This is especially true of production of the
high-yield grain varieties introduced in the Green Revolution, since these
require especially large inputs of fertilizers, pesticides and irrigation. To-
day, fertilizers are produced using oil and natural gas, while pesticides are
synthesized from petroleum feedstocks, and irrigation is driven by fossil fuel
energy. Thus agriculture in the developed countries has become a process
where inputs of fossil fuel energy are converted into food calories.



Predictions of drought in the Stern Review

According to a report presented to the Oxford Institute of Economic Policy
by Sir Nicholas Stern on 31 January, 2006, areas likely to lose up to 30% of
their rainfall by the 2050’s because of climate change include much of the
United States, Brazil, the Mediterranean region, Eastern Russia and Belarus,
the Middle East, Southern Africa and Southern Australia. Meanwhile rain-
fall is predicted to increase up to 30% in Central Africa, Pakistan, India,
Bangladesh, Siberia, and much of China.

Stern and his team point out that “We can... expect to see changes in the
Indian monsoon, which could have a huge impact on the lives of hundreds of
millions of people in India, Pakistan and Bangladesh. Most climate models
suggest that the monsoon will change, although there is still uncertainty
about exactly how. Nevertheless, small changes in the monsoon could have
a huge impact. Today, a fluctuation of just 10% in either direction from
average monsoon rainfall is known to cause either severe flooding or drought.
A weak summer monsoon, for example, can lead to poor harvests and food
shortages among the rural population - two-thirds of India’s almost 1.1 billion
people. Heavier-than-usual monsoon downpours can also have devastating
consequences...”

In some regions, melting of glaciers can be serious from the standpoint
of dry-season water supplies. For example, melts from glaciers in the Hindu
Kush and the Himalayas now supply much of Asia, including China and
India, with a dry-season water supply. Complete melting of these glacial
systems would cause an exaggerated runoff for a few decades, after which
there would be a drying out of some of the most densely populated regions
of the world.

Ocean current changes and failure of monsoons

It is expected that climate change will affect ocean currents, and hence also
affect monsoon rainfall. We are already experiencing a diversion of the Gulf
Stream due to southward currents of cold water from melting ice in the Arctic.
This has caused what is known as the North Atlantic Anomaly. While most
regions of the world are experiencing rising temperatures, the North Atlantic
and several northern European countries are exceptions to this rule, and
have cooled. Complete failure of the Gulf Stream would lead to much colder
temperatures in Europe.



Changes in ocean currents have already lead to the failure of the West
African Monsoon, and this has already produced severe food insecurity in
West Africa.

In the future, climate-changed ocean currents may lead to failures of
monsoons in South-east Asia, and thus damage the food supply of almost
two billion people.

Falling water tables around the world

Under many desert areas of the world are deeply buried water tables formed
during glacial periods when the climate of these regions was wetter. These
regions include the Middle East and large parts of Africa. Water can be
withdrawn from such ancient reservoirs by deep wells and pumping, but only
for a limited amount of time.

In oil-rich Saudi Arabia, petroenergy is used to drill wells for ancient
water and to bring it to the surface. Much of this water is used to irrigate
wheat fields, and this is done to such an extent that Saudi Arabia exports
wheat. The country is, in effect, exporting its ancient heritage of water,
a policy that it may, in time, regret. A similarly short-sighted project is
Muammar Qaddafi’s enormous pipeline, which will bring water from ancient
sub-desert reservoirs to coastal cities.

In the United States, the great Ogallala aquifer is being overdrawn. This
aquifer is an enormous stratum of water-saturated sand and gravel under-
lying parts of northern Texas, Oklahoma, New Mexico, Kansas, Colorado,
Nebraska, Wyoming and South Dakota. The average thickness of the aquifer
is about 70 meters. The rate of water withdrawal from the aquifer exceeds
the rate of recharge by a factor of eight.

Thus we can see that in many regions, the earth’s present population is
living on its inheritance of water, rather than its income. This fact, coupled
with rapidly increasing populations and climate change, may contribute to a
very serious food crisis partway through the 21st century.

Populations displaced by drought and famine

Climate change could produce a refugee crisis that is "unprecedented in hu-
man history”, Barack Obama has warned as he stressed global warming was
the most pressing issue of the age.



Speaking at an international food conference in Milan, the former US
President said rising temperatures were already making it more difficult to
grow crops and rising food prices were “leading to political instability”.

If world leaders put aside “parochial interests” and took action to reduce
greenhouse gas emissions by enough to restrict the rise to one or two degrees
Celsius, then humanity would probably be able to cope.

Failing to do this, Mr Obama warned, increased the risk of “catastrophic”
effects in the future, “not only real threats to food security, but also increases
in conflict as a consequence of scarcity and greater refugee and migration
patterns”.

“If you think about monsoon patterns in the Indian subcontinent, maybe
half a billion people rely on traditional rain patterns in those areas,”

Populations displaced by rising temperatures

A new study published in Nature: Climate Change has warned that up to
75% of the world’s population could face deadly heat waves by 2100 unless
greenhouse gas emissions are rapidly controlled.!. The following is an excerpt
from the article:

“Here we conducted a global analysis of documented lethal heat events
to identify the climatic conditions associated with human death and then
quantified the current and projected occurrence of such deadly climatic con-
ditions worldwide. We reviewed papers published between 1980 and 2014,
and found 783 cases of excess human mortality associated with heat from
164 cities in 36 countries.

“Based on the climatic conditions of those lethal heat events, we identified
a global threshold beyond which daily mean surface air temperature and
relative humidity become deadly. Around 30% of the world’s population is
currently exposed to climatic conditions exceeding this deadly threshold for
at least 20 days a year.

“By 2100, this percentage is projected to increase to 48% under a scenario
with drastic reductions of greenhouse gas emissions and 74% under a scenario
of growing emissions. An increasing threat to human life from excess heat
now seems almost inevitable, but will be greatly aggravated if greenhouse
gases are not considerably reduced.” 2

Mora, C. et al., Global risk of deadly heat, Nature: Climate Change, 19 June 2017
2See also https://phys.org/news/2017-08-deadly-south-asia-century.html and



Conclusions

The subject of population stabilization is a highly sensitive and controversial
one. Nevertheless it is an issue that must be confronted if a catastrophic
global famine is to be avoided. The three terrible Malthusian forces, famine,
disease and war. in the end will cut down any population that exceeds its
means of support.

In the first edition of his book on population, Malthus wrote: “That
population cannot increase without the means of subsistence 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.”

In later editions, he modified this opinion and made it less pessimistic by
allowing for the effect of preventive checks such as late marriage. Malthus
considered birth control to be a form of vice, but today it is accepted as the
most humane method of avoiding the grim Malthusian forces, famine, disease
and war.

If we examine them in the light of current history, we can see that famine,
disease and war are interlinked. War produces famine, and indeed famine has
been used as an instrument of war, as we see in the conflicts now taking place
in Somalia. Another link is the almost unbelievable economic cost of war.
An estimated 1.7 trillion U.S. dollars were spent on armaments in 2017. Part
of this collossal sum could instead have been used to provide primary health
care to all the peoples of the world, and with it, access to the information
and materials needed for family planning.

Let us work together to avoid the enormous suffering that would be in-
volved if climate change and population growth combine to produce a catas-
trophic global famine.

https://cleantechnica.com/2017/09/28 /extreme-heatwaves-like-recent-lucifer-heatwave-
become-normal-europe-2050s/
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Chapter 1

ECONOMICS, ETHICS AND
ECOLOGY

“Like him who perverts the revenues of some pious foundation to
profane purposes, he pays the wages of idleness with those funds
which the frugality of his forefathers had, as it were, consecrated to
the maintenance of industry.”

Adam Smith (describing an industrialist who fails to reinvest his profits)

“That population cannot increase without the means of subsistence
is a proposition so evident that it needs no illustration. That popula-
tion 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 continuation of the
physical causes that seem to have produced them, bear all too con-
vincing a testimony”

Thomas Robert Malthus

11
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1.1 Introduction

The history of the epoch that immediately preceded the modern era can cast
much light on the challenges facing us today, so we will begin by reviewing
it. Until the start of the Industrial Revolution in the 18th and 19th centuries,
human society maintained a more or less sustainable relationship with na-
ture. However, with the beginning of the industrial era, traditional ways of
life, containing both ethical and environmental elements, were replaced by the
money-centered, growth-oriented life of today, from which these vital elements
are missing.

1.2 Economics without ethics

According to the great classical economist Adam Smith (1723-1790), self-
interest (even greed) is a sufficient guide to human economic actions. The
passage of time has shown that Smith was right in many respects. The free
market, which he advocated, has turned out to be the optimum prescription
for economic growth. However, history has also shown that there is some-
thing horribly wrong or incomplete about the idea that individual self-interest
alone, uninfluenced by ethical and ecological considerations, and totally free
from governmental intervention, can be the main motivating force of a happy
and just society. There has also proved to be something terribly wrong with
the concept of unlimited economic growth. Here is what actually happened:

1.3 Industrialism in 18th and 19th centuries

Highland Clearances and Enclosure Acts

In pre-industrial Europe, peasant farmers held a low but nevertheless secure
position, protected by a web of traditional rights and duties. Their low dirt-
floored and thatched cottages were humble but safe refuges. If a peasant owned
a cow, it could be pastured on common land.

With the invention of the steam engine and the introduction of spinning and
weaving machines towards the end of the 18th Century, the pattern changed,
at first in England, and afterwards in other European countries. Land-owners
in Scotland and Northern England realized that sheep were more profitable
to have on the land than “crofters” (i.e., small tenant farmers), and families
that had farmed land for generations were violently driven from their homes
with almost no warning. The cottages were afterwards burned to prevent the
return of their owners.
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Figure 1.1: Newcomen’s steam engine , (from Hmlopedia)

The following account of the Highland Clearances has been left by Don-
ald McLeod, a crofter in the district of Sutherland: “The consternation and
confusion were extreme. Little or no time was given for the removal of per-
sons or property; the people striving to remove the sick or helpless before the
fire should reach them; next struggling to save the most valuable of their ef-
fects. The cries of the women and children; the roaring of the affrighted cattle,
hunted at the same time by the yelling dogs of the shepherds amid the smoke
and fire, altogether presented a scene that completely baffles description - it
required to be seen to be believed... The conflagration lasted for six days, until
the whole of the dwellings were reduced to ashes and smoking ruins.”

Between 1750 and 1860, the English Parliament passed a large number of
“Enclosure Acts”, abolishing the rights of small farmers to pasture their ani-
mals on common land that was not under cultivation. The fabric of traditional
rights and duties that once had protected the lives of small tenant farmers was
torn to pieces. Driven from the land, poor families flocked to the towns and
cities, hoping for employment in the textile mills that seemed to be springing
up everywhere.

Working conditions in 19th century England

According to the new rules by which industrial society began to be governed,
traditions were forgotten and replaced by purely economic laws. Labor was
viewed as a commodity, like coal or grain, and wages were paid according to
the laws of supply and demand, without regard for the needs of the workers.
Wages fell to starvation levels, hours of work increased, and working conditions
deteriorated.
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Figure 1.2: A watercolor painting by Vincent van Gogh showing
wives of Belgian miners carrying bags of coal. Public domain)

Figure 1.3: London during the industrial revolution (Public domain)
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Figure 1.4: A qurl pulling a coaltub through the narrow space left by
removal of coal from a seam. (Public domain)

John Fielden’s book, “The Curse of the Factory System” was written in
1836, and it describes the condition of young children working in the cotton
mills. “The small nimble fingers of children being by far the most in request,
the custom instantly sprang up of procuring ’apprentices’ from the different
parish workhouses of London, Birmingham and elsewhere... Overseers were
appointed to see to the works, whose interest it was to work the children to
the utmost, because their pay was in proportion to the quantity of pay that
they could exact.”

“Cruelty was, of course, the consequence; and there is abundant evidence
on record to show that in many of the manufacturing districts, the most heart-
rending cruelties were practiced on the unoffending and friendless creatures...
that they were flogged, fettered and tortured in the most exquisite refinements
of cruelty, that they were in many cases starved to the bone while flogged
to their work, and that they were even in some instances driven to commit
suicide... The profits of manufacture were enormous, but this only whetted
the appetite that it should have satisfied.”

Dr. Peter Gaskell, writing in 1833, described the condition of the English
mill workers as follows:

“The vast deterioration in personal form which has been brought about
in the manufacturing population during the last thirty years... is singularly
impressive, and fills the mind with contemplations of a very painful character...
Their complexion is sallow and pallid, with a peculiar flatness of feature caused
by the want of a proper quantity of adipose substance to cushion out the cheeks.
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Their stature is low - the average height of men being five feet, six inches...
Great numbers of the girls and women walk lamely or awkwardly... Many of
the men have but little beard, and that in patches of a few hairs... (They have)
a spiritless and dejected air, a sprawling and wide action of the legs...”

“Rising at or before daybreak, between four and five o’clock the year round,
they swallow a hasty meal or hurry to the mill without taking any food what-
ever... At twelve o’clock the engine stops, and an hour is given for dinner...
Again they are closely immured from one o’clock till eight or nine, with the
exception of twenty minutes, this being allowed for tea. During the whole of
this long period, they are actively and unremittingly engaged in a crowded
room at an elevated temperature.”

Dr. Gaskell described the housing of the workers as follows:

“One of the circumstances in which they are especially defective is that of
drainage and water-closets. Whole ranges of these houses are either totally
undrained, or very partially... The whole of the washings and filth from these
consequently are thrown into the front or back street, which, often being un-
paved and cut into deep ruts, allows them to collect into stinking and stagnant
pools; while fifty, or even more than that number, having only a single conve-
nience common to them all, it is in a very short time choked with excrementous
matter. No alternative is left to the inhabitants but adding this to the already
defiled street.”

“It frequently happens that one tenement is held by several families... The
demoralizing effects of this utter absence of domestic privacy must be seen
before they can be thoroughly appreciated. By laying bare all the wants and
actions of the sexes, it strips them of outward regard for decency - modesty is
annihilated - the father and the mother, the brother and the sister, the male
and female lodger, do not scruple to commit acts in front of each other which
even the savage keeps hid from his fellows.”
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1.4 Adam Smith

The invisible hand

As everyone knows, Adam Smith invented the theory that individual self-
interest is, and ought to be, the main motivating force of human economic
activity, and that this, in effect, serves the wider social interest. He put forward
a detailed description of this concept in an immense book, “The Wealth of
Nations” (1776).

Adam Smith (1723-1790) had been Professor of Logic at the University
of Glasgow, but in 1764 he withdrew from his position at the university to
become the tutor of the young Duke of Buccleuch. In those days a Grand
Tour of Europe was considered to be an important part of the education of
a young nobleman, and Smith accompanied Buccleuch to the Continent. To
while away the occasional dull intervals of the tour, Adam Smith began to
write an enormous book on economics which he finally completed twelve years
later. He began his “Inquiry into the Nature and Causes of the Wealth of
Nations” by praising division of labor. As an example of its benefits, he cited
a pin factory, where ten men, each a specialist in his own set of operations,
could produce 48,000 pins in a day. In the most complex civilizations, Smith
stated, division of labor has the greatest utility.

The second factor in prosperity, Adam Smith maintained, is a competitive
market, free from monopolies and entirely free from governmental interference.
In such a system, he tells us, the natural forces of competition are able to
organize even the most complex economic operations, and are able also to
maximize productivity. He expressed this idea in the following words:

“As every individual, therefore, endeavors as much as he can, both to em-
ploy his capital in support of domestic industry, and so to direct that industry
that its produce may be of greatest value, each individual necessarily labours
to render the annual revenue of the Society as great as he can.”

“He generally, indeed, neither intends to promote the public interest, nor
knows how much he is promoting it. By preferring the support of domestic
to that of foreign industry, he intends only his own security; and by directing
that industry in such a manner as its produce may be of greatest value, he
intends only his own gain; and he is in this, as in many other cases, led by an
invisible hand to promote an end that was no part of his intention. Nor is it
always the worse for Society that it was no part of it. By pursuing his own
interest, he frequently promotes that of Society more effectively than when he
really intends to promote it.”

For example, a baker does not bake bread out of an unselfish desire to
help his fellow humans; he does so in order to earn money; but if he were not
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performing a useful service, he would not be paid. Thus the “invisible hand”
guides him to do something useful. Free competition also regulates prices: If
the baker charges too much, he will be undersold. Finally, if there are too many
bakers, the trade will become so unprofitable that some bakers will be forced
into other trades. Thus highly complex operations are automatically regulated
by the mechanisms of the free market. “Observe the accommodation of the
most common artificer or day labourer in a civilized and thriving country”,
Smith continues, “and you will perceive that the number of people of whose
industry a part, though but a small part, has been employed in securing him
this accommodation, exceeds all computation. The woolen coat, which covers
the day-labourer, as coarse and rough as it may seem, is the joint labour of
a great multitude of workmen. The shepherd, the sorter of wool, the wool-
comber, the carder, the dyer, the scribbler, the spinner, the weaver, the fuller,
the dresser, with many others, must all join their different arts to complete
even the most homely production. How many merchants and carriers, besides,
must have been employed... how much commerce and navigation... how many
ship-builders, sailors, sail-makers, rope-makers...”

Reinvestment and growth

An important feature of Adam Smith’s economic model is that it is by no means
static. The virtuous manufacturer does not purchase pearl necklaces for his
wife; he reinvests his profits, buying more machinery or building new factories.
An industrialist who ignores the commandment to reinvest is “...like him who
perverts the revenues of some pious foundation to profane purposes; he pays
the wages of idleness with those funds which the fragility of his forefathers
had, as it were, consecrated to the maintenance of industry.”

The expansion of the system will not be slowed, Smith maintained, by
shortages of labor, because “...the demand for men, like that for any other
commodity, necessarily regulates the production of men.” Smith did not mean
that more births would occur if the demand for workers became greater. He
meant that if wages began to rise above the lowest level needed to maintain life,
more children of the workers would survive. In those days, the rates of infant
and child mortality were horrendous, particularly among the half-starved poor.
“It is not uncommon”, Smith wrote, “in the Highlands of Scotland, for a
mother who has borne twenty children not to have two alive.”

Adam Smith’s ideas were enthusiastically adopted by the rising class of
manufacturers and by their representatives in government. The reverence
shown to him can be illustrated by an event that occurred when he visited
England’s Prime Minister, William Pitt, and his Cabinet. The whole gather-
ing stood up when Smith entered. “Pray be seated, gentlemen”, Smith said.
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Figure 1.5: Adam Smith (1723-1790) (Public domain)
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“Not until you first are seated Sir”, Pitt replied, “for we are all your scholars.”

History has shown that Adam Smith was right in many respects. The free
market is indeed a dynamo that produces economic growth, and it is capable
of organizing even the most complex economic endeavors. Through Adam
Smith’s “invisible hand”, self interest is capable of guiding the economy so that
it will maximize the production of wealth. However, history has also shown
the shortcomings of a market that is totally free of governmental regulation.

The landowners of Scotland were unquestionably following self-interest as
they burned the cottages of their crofters; and self-interest motivated overseers
as they whipped half-starved child workers in England’s mills. Adam Smith’s
“invisible hand” no doubt guided their actions in such a way as to maximize
production. But whether a happy and just society was created in this way
is questionable. Certainly it was a society with large areas of unhappiness
and injustice. Self-interest alone was not enough. A society following purely
economic laws - a society where selfishness is exalted as the mainspring for
action - lacks both the ethical and ecological dimensions needed for social
justice, widespread happiness, and sustainabilityﬂ

1.5 Malthus

A debate between father and son

T.R. Malthus’ Essay on The Principle of Population, the first edition of which
was published in 1798, was one of the the first systematic studies of the prob-
lem of population in relation to resources. Earlier discussions of the problem
had been published by Boterro in Italy, Robert Wallace in England, and Ben-
jamin Franklin in America. However Malthus’ Fssay was the first to stress
the fact that, in general, powerful checks operate continuously to keep human
populations from increasing beyond their available food supply. In a later edi-
tion, published in 1803, he buttressed this assertion with carefully collected
demographic and sociological data from many societies at various periods of
their histories.

The publication of Malthus’ Fssay coincided with a wave of disillusionment
which followed the optimism of the Enlightenment. The utopian societies
predicted by the philosophers of the Enlightenment were compared with reign
of terror in Robespierre’s France and with the miseries of industrial workers in

'In fact, Adam Smith himself would have accepted this criticism of his enthronement of
self-interest as the central principle of society. He believed that his “invisible hand” would
not work for the betterment of society except within the context of a certain amount of
governmental regulation. His modern Neoliberal admirers, however, forget this aspect of
Smith’s philosophy, and maintain that market forces alone can achieve a desirable result.
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Figure 1.6: The Rookery near Dorking in Surrey (Public domain)

England; and the discrepancy required an explanation. The optimism which
preceded the French Revolution, and the disappointment which followed a few
years later, closely paralleled the optimistic expectations of our own century,
in the period after the Second World War, when it was thought that the
transfer of technology to the less developed parts of the world would eliminate
poverty, and the subsequent disappointment when poverty persisted. Science
and technology developed rapidly in the second half of the twentieth century,
but the benefits which they conferred were just as rapidly consumed by a
global population which today is increasing at the rate of one billion people
every fourteen years. 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.

Thomas Robert Malthus (1766-1834) came from an intellectual family: His
father, Daniel Malthus, was a moderately well-to-do English country gentle-
man, an enthusiastic believer in the optimistic ideas of the Enlightenment,
and a friend of the philosophers Henry Rousseau, David Hume and William
Godwin. The famous book on population by the younger Malthus grew out of
conversations with his father.

Daniel Malthus attended Oxford, but left without obtaining a degree. He
later built a country home near Dorking, which he called “The Rookery”. The
house had Gothic battlements, and the land belonging to it contained a beech
forest, an ice house, a corn mill, a large lake, and serpentine walks leading to
“several romantic buildings with appropriate dedications”.
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Daniel Malthus was an ardent admirer of Rousseau; and when the French
philosopher visited England with his mistress, Thérese le Vasseur, Daniel
Malthus entertained him at the Rookery. Rousseau and Thérese undoubt-
edly saw Daniel’s baby son (who was always called Robert or Bob) and they
must have noticed with pity that he had been born with a hare lip. This was
later sutured, and apart from a slight scar which marked the operation, he
became very handsome.

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 War-
rington in Lancashire. Joseph Priestly had taught at Warrington, and he had
completed his famous History of Electricity there, as well as his Fssay 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 ar-
ranged 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.

By this time, Daniel Malthus had sold the Rookery; and after a period
of travel, he had settled with his family at Albury, about nine miles from
Okewood Chapel. Robert Malthus lived with his parents at Albury, and it
was here that the famous debates between father and son took place.

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 [6,14,21]. In this book, Godwin
predicted a future society where scientific progress would liberate humans from
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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
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. Fach 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 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 environ-
ment 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
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Figure 1.7: Thomas Robert Malthus (1766-1834). (Public domain)

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 Progres de I’Esprit Humain. Con-
dorcet’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 gov-
ernment. Besides enthusiastically extolling Godwin’s ideas to his son, Daniel
Malthus also told him of the views of Condorcet.
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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 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.

In his Esquisse, Condorcet called attention to the unusually long period of
dependency which characterizes the growth and education of human offspring.
This prolonged childhood is unique among living beings. It is needed for the
high level of mental development of the human species; but it requires a stable
family structure to protect the young during their long upbringing. Thus,
according to Condorcet, biological evolution brought into existence a moral
precept, the sanctity of the family.

Similarly, Condorcet maintained, larger associations of humans would have
been impossible without some degree of altruism and sensitivity to the suffering
of others incorporated into human behavior, either as instincts or as moral
precepts or both; and thus the evolution of organized society entailed the
development of sensibility and morality.

Condorcet believed that ignorance and error are responsible for vice; and
he listed what he regarded as the main mistakes of civilization: hereditary
transmission of power, inequality between men and women, religious bigotry,
disease, war, slavery, economic inequality, and the division of humanity into
mutually exclusive linguistic groups.

Condorcet believed the hereditary transmission of power to be the source
of much of the tyranny under which humans suffer; and he looked forward
to an era when republican governments would be established throughout the
world. Turning to the inequality between men and women, Condorcet wrote
that he could see no moral, physical or intellectual basis for it. He called for
complete social, legal, and educational equality between the sexes.

Condorcet predicted that the progress of medical science would free humans
from the worst ravages of disease. Furthermore, he maintained that since
perfectibility (i.e. evolution) operates throughout the biological world, there
is no reason why mankind’s physical structure might not gradually improve,
with the result that human life in the remote future could be greatly prolonged.
Condorcet believed that the intellectual and moral facilities of man are capable



26 CLIMATE CHANGE, POPULATION GROWTH, AND FAMINE

of continuous and steady improvement; and he thought that one of the most
important results of this improvement will be the abolition of war.

As Daniel Malthus talked warmly about Godwin, Condorcet, and the idea
of human progress, the mind of his son, Robert, turned to the unbalance
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.

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 FEssay 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’ Fssay 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
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continuance of the physical causes that seem to have produced them, bear too
convincing a testimony.”

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 Pop-
ulation 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 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
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attacked. His Reply to Parralso 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”.

“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.

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’ Fssay 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 contrasted the slow growth of the food supply. He con-
cluded that strong checks to the increase of population must almost always be
operating to keep human numbers within the bounds of sustenance. He clas-
sified 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 occupa-
tions, 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 Books I, Malthus showed in detail the mecha-
nisms by which population is held at the level of sustenance in various cultures.
He first discussed primitive hunter-gatherer societies, such as the inhabitants
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of Tierra del Fuego, Van Diemens Land and New Holland, and those tribes
of North American Indians living predominantly by hunting. In hunting so-
cieties, 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 con-
tinue, 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 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
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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 pic-
ture. 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 roll.

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;
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 40’s 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 com-
munity. 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 Nor-
way’s remarkably low death rate was balanced by a low birth rate. Other
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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 con-
sequences 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 re-
quired 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.

Finally, agricultural societies can maintain extremely high densities of pop-
ulation; 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.

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).

Systems of Equality

In the 1803 edition of Malthus’ Essay, Books III and IV form a second volume.
The ideas which he put forward in this second volume are much more open to
dispute than are the solidly empirical demographic studies of Books I and II.
Malthus excused himself at the beginning of the second volume, saying that
he realized that the ideas which he was about to put forward were less solidly
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based than those in his first volume. However, he said that he wished to explore
all the consequences of his principle of population: “.Even the errors into
which I may have fallen”, he wrote, “by affording a handle to argument, and
an additional excitement to examination, may be subservient to the important
end of bringing a subject so nearly connected with the happiness of society into
more general notice”.

Malthus began Book III by discussing the systems of equality proposed by
Condorcet and Godwin; and he tried to show that such utopian societies would
prove impossible in practice, because they would rapidly drown in a flood of
excess population. Condorcet himself had recognized this difficulty. He real-
ized that improved living conditions for the poor would lead to a rapid growth
of population. “Must not a period then arrive”, Condorcet had written,
when the increase of the number of men surpassing their means of subsistence,
the necessary result must be either a continual diminution of happiness and
population... or at least a kind of oscillation between good and evil?”

Condorcet believed the serious consequences of population pressure to be
far in the future, but Malthus disagreed with him on exactly that point: “M.
Condorcet’s picture of what may be expected to happen when the number of
men shall surpass subsistence is justly drawn... The only point in which I differ
from M. Condorcet in this description is with regard to the period when it may
be applied to the human race... This constantly subsisting cause of periodical
misery has existed in most countries ever since we have had any histories of
mankind, and continues to exist at the present moment.”

“M. Condorcet, however, goes on to say”, Malthus continued, “that should
the period, which he conceives to be so distant, ever arrive, the human race,
and the advocates of the perfectibility of man, need not be alarmed at it.
He then proceeds to remove the difficulty in a manner which I profess not
to understand. Having observed that the ridiculous prejudices of superstition
would by that time have ceased to throw over morals a corrupt and degrading
austerity, he alludes either to a promiscuous concubinage, which would prevent
breeding, or to something else as unnatural. To remove the difficulty in this
way will surely, in the opinion of most men, be to destroy that virtue and
purity of manners which the advocates of equality and of the perfectibility of
man profess to be the end and object of their views.” When Malthus referred
to “something else as unnatural”, he of course meant birth control, some forms
of which existed at the time when he was writing; and in this passage we see
that he was opposed to the practice. He preferred late marriage or “moral
restraint” as a means of limiting excessive population growth.

After his arguments against Condorcet, Malthus discussed William God-
win’s egalitarian utopia, which, he said, would be extremely attractive if only
it could be achieved: “The system of equality 