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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/



Contents

[2.3  Biology and economics| . . . . . ... ... L 55
[2.4  Fossil fuel use and climate changel . . . . . . . ... .. ... .. 58
[2.5  Loss of biodiversity] . . . . . . . . ... Lo 67
[2.6  Economics without growth| . . . . . ... ... ... .. ... .. 70
[2.7  Our duty to future generations{. . . . . . . . . ... . ... ... 83
3 GROWING POPULATION, VANISHING RESOURCES] 97
3.1 TIntroductionl. . . . . . . .. ... o 98
[3.2  Fossil fuels: a long-term view| . . . . ... ... ... ... ... 98
[3.3  Renewable energy| . . . . . .. ..o 104
3.4 Metald . . . . ... 121

[4.2  Optimum population in the distant future] . . . . . . . . . . .. 116
4.3 Population growth and the Green Revolution|. . . . . . . . . .. 117
4.4  Energy-dependence of modern agriculturel . . . . . .. .. ... 121
4.5  Effects of climate change on agriculture/. . . . . . . .. .. ... 123
4.6 Harmftul effects of industrialized tarmingl . . . . . . . . . . ... 129
4.7 'The demographic transition| . . . . . . .. ... ... ... ... 131




8 CONTENTS

5 CLIMATE CHANGE AND AGRICULTURE 139
[>.1 Lester Brown’s lecture in Copenhagen|. . . . . . .. . ... ... 139
[>.2  Predictions of drought in the Stern Review| . . . . . . . . .. .. 140
[5.3  Ocean current changes and failure of monsoons| . . . ... . .. 140
[>.4  Falling water tables around the world| . . . . . . .. . ... ... 141
[5.5 Glacial melting and summer water supplies|. . . . . . . ... .. 141
[>.6 Advances in desalinization technology|. . . . . . . . .. .. ... 142
b7 The Green Revolution| . . . . ... .. ... . ... ... .... 142
[>.8  Energy inputs of agriculture] . . . . ... .00 144
[5.9 Sustainable future populations|. . . . . ... ... ..o 145
[>.10 The demographic transition| . . . . . . . .. .. ... ... ... 147
(H.11 Urbanizationl . . . . . . . . . . . ... 149
[5.12 Achieving economic equality| . . . . . . . . . ... ... ... .. 152
[5.13 Achieving a steady-state economic system| . . . . ... ... .. 153
[>.14 Harmtul effects of industrialized farmingl . . . . . . . .. .. .. 153

6 REFUGEES FROM CLIMATE CHANGE 163
[6.1 Climate change as genocide] . . . . . . . .. ... ... ..... 163
[6.2  The United Nations High Commission on Refugees| . . . . . .. 164
[6.3  Populations displaced by sea level risel. . . . . . ... ... ... 165
[6.4 Populations displaced by drought and famine/. . . . . . . . . .. 165
[6.5 Populations displaced by rising temperatures| . . . . . . . . . .. 166
[6.6 Populations displaced by war| . . . . ... ... ... ... 167
[6.7 Political reactions to migration| . . . . . .. ... ... ... .. 168
[6.8 A more humane response to the retugee crisis| . . . . ... . .. 169

[7_LIMITS TO GROWTH] 175
[7.1 Population and fossil fuel consumption| . . . . . . . .. .. ... 175
[7.2  Population stabilization today| . . . . . . . . ... .. ... ... 177
[7.3  Entropy and economics| . . . . . ... ... 0oL L. 179
(.4 The Club of Romel . . .. ... ... ... ... ... ...... 187
[7.5  Fractional reserve banking and perpetual growth|{. . . . . . . .. 190
[7.6 'The transition to a sustainable economy|{ . . . . . ... ... .. 193
(7.7 Population and goods per capital. . . . . .. ... ... ... 195

8_ETHICS FOR THE FUTURE 209
[8.1 The Encyclical of Pope Francis| . . . .. ... ... ... .... 209
(8.2 The message of Henry David Thoreauf. . . . . . . ... ... .. 210
8.3 Gandhian economics . . . . .. .. oL 215
[8.4  We must not use possessions for social competition!| . . . . . . . 220

[8.5 Benefits of equality| . . . . ... ... .. o000 221




CONTENTS

(8.7  Caring for our children|

(8.8 Our duty to the biosphere, . . . . . . ... ... ... ... ...




10

CONTENTS



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



1.5. MALTHUS 23

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
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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 which Mr. Godwin proposes”,
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Malthus wrote, “is, on the first view of it, the most beautiful and engaging
which has yet appeared. A melioration of society to be produced merely by
reason and conviction gives more promise of permanence than than any change
effected and maintained by force. The unlimited exercise of private judgement
is a doctrine grand and captivating, and has a vast superiority over those
systems where every individual is in a manner the slave of the public. The
substitution of benevolence, as a master-spring and moving principle of society,
instead of self-love, appears at first sight to be a consummation devoutly to
be wished. In short, it is impossible to contemplate the whole of this fair pic-
ture without emotions of delight and admiration, accompanied with an ardent
longing for the period of its accomplishment.”

“But alas!” Malthus continued, “That moment can never arrive.... The
great error under which Mr. Godwin labours throughout his whole work is the
attributing of almost all the vices and misery that prevail in civil society to
human institutions. Political regulations and the established administration
of property are, with him, the fruitful sources of all evil, the hotbeds of all
the crimes that degrade mankind. Were this really a true state of the case,
it would not seem a completely hopeless task to remove evil completely from
the world; and reason seems to be the proper and adequate instrument for
effecting so great a purpose. But the truth is, that though human institutions
appear to be, and indeed often are, the obvious and obtrusive causes of much
misery in society, they are, in reality, light and superficial in comparison with
those deeper-seated causes of evil which result from the laws of nature and the
passions of mankind.”

The passions of mankind drive humans to reproduce, while the laws of na-
ture set limits to the carrying capacity of the environment. Godwin’s utopia,
if established, would be very favorable to the growth of population; and very
soon the shortage of food would lead to its downfall: Because of the over-
powering force of population growth, “Man cannot live in the midst of plenty.
All cannot share alike the bounties of nature. Were there no established ad-
ministration of property, every man would be obliged to guard with his force
his little store. Selfishness would be triumphant. The subjects of contention
would be perpetual. Every individual would be under constant anxiety about
corporal support, and not a single intellect would be left free to expatiate in

the field of thought.”

Malthus believed that all systems of equality are doomed to failure, not
only because of the powerful pressure of population growth, but also because
differences between the upper, middle, and lower classes serve the useful pur-
pose of providing humans with an incentive for hard work. He thought that
fear of falling to a lower social status, and hope of rising to a higher one,
provide a strong incentive for constructive activity. However, he believed that
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happiness is most often found in the middle ranks of society, and that therefore
the highest and lowest classes ought not to be large. Malthus advocated uni-
versal education and security of property as means by which the lowest classes
of society could be induced to adopt more virtuous and prudent patterns of
behavior.

The Poor Laws

Among the most controversial chapters of Malthus’ second volume are those
dealing with the Poor Laws. During the reign of Queen Elisabeth I, a law had
been enacted according to which justices were authorized to collect taxes in
order to set to work “...the children of all such, whose parents shall not by the
said persons be thought able to keep and maintain their children; and also such
persons, married or unmarried, as, having no means to maintain them, use no
ordinary or daily trade to get their living by..”. Malthus commented: “What
is this but saying that the funds for the maintenance of labour in this country
may be increased without limit by a fiat of government...? Strictly speaking,
this clause is as arrogant and absurd as if it had enacted that two ears of
wheat should in the future grow where one had grown before. Canute, when
he commanded the waves not to wet his princely foot, did not assume a greater
power over the laws of nature.” Malthus pointed out that if we believe that
every person has a right to have as many children as he or she wishes, and if we
enact a law, according to which every person born has a right to sustenance,
then we implicitly assume that the supply of food can be increased without
limit, which of course is impossible.

During the first few years of the nineteenth century there was a severe
shortage of food in England, partly because of war with France, and partly
because of harvest failures. As a result, the price of wheat tripled, causing
great distress among the poor. By 1803, 3,000,000 pounds sterling were being
distributed to make up the difference between the wages of poor workers and
the amount which they needed to pay for food. Malthus regarded the supply
of grain as constant, i.e. independent of the price; and he therefore believed
that distribution of money under the Poor Laws merely raised the price of
grain still further in relation to wages, forcing a larger number of independent
workers to seek help. He thought that the distributed money helped to relieve
suffering in some cases, but that it spread the suffering over a wider area.

In some parishes, the amount of money distributed under the Poor Laws
was proportional to the number of children in a family, and Malthus believed
that this encouraged the growth of population, further aggravating the short-
age of food. “A poor man may marry with little or no prospect of being able
to support a family in independence”, he wrote, “...and the Poor Laws may be
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said therefore in some measure to create the poor which they maintain; and as
the provisions of the country must, in consequence of the increased population,
be distributed to every man in smaller proportions, it is evident that the labour
of those who are not supported by parish assistance, will purchase a smaller
quantity of provisions than before, and consequently more of them must be
driven to ask for support.” Malthus advocated a very gradual abolition of the
Poor Laws, and he believed that while this change was being brought about,
the laws ought to be administered in such a way that the position of least
well-off independent workers should not be worse than the position of those
supported by parish assistance.

Replies to Malthus

The second edition of Malthus’ Essay was published in 1803. It provoked a
storm of controversy, and a flood of rebuttals. In 1803 England’s political
situation was sensitive. Revolutions had recently occurred both in America
and in France; and in England there was much agitation for radical change,
against which Malthus provided counter-arguments. Pitt and his government
had taken Malthus’ first edition seriously, and had abandoned their plans for
extending the Poor Laws. Also, as a consequence of Malthus’ ideas, England’s
first census was taken in 1801. This census, and subsequent ones, taken in
1811, 1821 and 1831, showed that England’s population was indeed increasing
rapidly, just as Malthus had feared. (The population of England and Wales
more than doubled in 80 years, from an estimated 6.6 million in 1750 to almost
14 million in 1831.) In 1803, the issues of poverty and population were at the
center of the political arena, and articles refuting Malthus began to stream
from the pens of England’s authors.

William Coleridge planned to write an article against Malthus, and he
made extensive notes in the margins of his copy of the Essay. In one place he
wrote: “Are Lust and Hunger both alike Passions of physical Necessity, and
the one equally with the other independent of the Reason and the Will? Shame
upon our race that there lives an individual who dares to ask the Question.”
In another place Coleridge wrote: “Vice and Virtue subsist in the agreement
of the habits of a man with his Reason and Conscience, and these can have
but one moral guide, Utility, or the virtue and Happiness of Rational Beings”.
Although Coleridge never wrote his planned article, his close friend Robert
Southey did so, using Coleridge’s notes almost verbatim. Some years later
Coleridge remarked: “Is it not lamentable - is it not even marvelous - that
the monstrous practical sophism of Malthus should now have gained complete
possession of the leading men of the kingdom! Such an essential lie in morals -
such a practical lie in fact it is too! I solemnly declare that I do not believe that
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all the heresies and sects and factions which ignorance and the weakness and
wickedness of man have ever given birth to, were altogether so disgraceful to
man as a Christian, a philosopher, a statesman or citizen, as this abominable
tenet.”

In 1812, Percy Bysshe Shelley, who was later to become William Godwin’s
son-in-law, wrote: “Many well-meaning persons... would tell me not to make
people happy for fear of over-stocking the world... War, vice and misery are
undoubtedly bad; they embrace all that we can conceive of temporal and
eternal evil. Are we to be told that these are remedyless, because the earth
would in case of their remedy, be overstocked?” A year later, Shelley called
Malthus a “priest, eunuch, and tyrant”, and accused him, in a pamphlet, of
proposing that “.. after the poor have been stript naked by the tax-gatherer
and reduced to bread and tea and fourteen hours of hard labour by their
masters.. the last tie by which Nature holds them to benignant earth (whose
plenty is garnered up in the strongholds of their tyrants) is to be divided...
They are required to abstain from marrying under penalty of starvation...
whilst the rich are permitted to add as many mouths to consume the products
of the poor as they please”

Godwin himself wrote a long book (which was published in 1820) entitled
Of Population, An Enquiry Concerning the Power and Increase in the Number
of Mankind, being an answer to Mr. Malthus. One can also view many of
the books of Charles Dickens as protests against Malthus’ point of view. For
example, Oliwer Twist gives us a picture of a workhouse “administered in such
a way that the position of least well-off independent workers should not be
worse than the position of those supported by parish assistance.”

Among the 19th century authors defending Malthus was Harriet Martineau,
who wrote: “The desire of his heart and the aim of his work were that domes-
tic virtue and happiness should be placed within the reach of all... He found
that a portion of the people were underfed, and that one consequence of this
was a fearful mortality among infants; and another consequence the growth
of a recklessness among the destitute which caused infanticide, corruption of
morals, and at best, marriage between pauper boys and girls; while multitudes
of respectable men and women, who paid rates instead of consuming them,
were unmarried at forty or never married at all. Prudence as to time of mar-
riage and for making due provision for it was, one would think, a harmless
recommendation enough, under the circumstances.”

At the end of the 19th century, the founders of neoclassical economic theory
looked back on the problems raised by Malthus and concluded that they had
been overcome because of improvements in agriculture and transportation,
and the opening up of new “unclaimed” lands in other parts of the world.
However Alfred Marshall pointed out that in the very long run,the problems
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that Malthus raised would return. In his “Principles of Economics”(1890),
Chapter IV, he wrote: “... it was not Malthus’ fault that he could not foresee
the great developments of steam transport by land and by sea, which have
enabled Englishmen of the present generation to obtain the products of the
richest lands of the earth at comparatively small cost... But... [i]t remains true
that unless the checks on the growth of population in force at the end of the
nineteenth century are on the whole increased... it will be impossible for the
habits of comfort prevailing in Western Europe to spread themselves over the
whole world and maintain themselves for many hundred years”. Then there
follows a footnote in which Malthus first extrapolates the then population
size to find that before 2120 it will be 6 billion; he then assumes further
innovation, but eventually says that: “... the pressure of population on the
means of subsistence may be held in check for about two hundred years, but
not longer.”

The Irish Potato Famine of 1845

Meanwhile, in Ireland, a dramatic series of events had occurred, confirming
the ideas of Malthus. Anti-Catholic laws prevented the Irish cottagers from
improving their social position; and instead they produced large families, fed
almost exclusively on a diet of milk and potatoes. The potato and milk diet
allowed a higher density of population to be supported in Ireland than would
have been the case if the Irish diet had consisted primarily of wheat. As a re-
sult, the population of Ireland grew rapidly: In 1695 it had been approximately
one million, but by 1821 it had reached 6,801,827. By 1845, the population of
Ireland was more than eight million; and in that year the potato harvest failed
because of blight. All who were able to do so fled from the country, many
emigrating to the United States; but two million people died of starvation. As
the result of this shock, Irish marriage habits changed, and late marriage be-
came the norm, just as Malthus would have wished. After the Potato Famine
of 1845, Ireland maintained a stable population of roughly four million.
Malthus continued a life of quiet scholarship, unperturbed by the heated
public debate which he had caused. At the age of 38, he married a second
cousin. The marriage produced only three children, which at that time was
considered to be a very small number. Thus he practiced the pattern of late
marriage which he advocated. Although he was appointed rector of a church
in Lincolnshire, he never preached there, hiring a curate to do this in his place.
Instead of preaching, Malthus accepted an appointment as Professor of History
and Political Economy at the East India Company’s College at Haileybury.
This appointment made him the first professor of economics in England, and
probably also the first in the world. Among the important books which he
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wrote while he held this post was Principles of Political Economy, Considered
with a View to their Practical Application. Malthus also published numerous
revised and expanded editions of his Essay on the Principle of Population.
The third edition was published in 1806, the fourth in 1807, the fifth in 1817,
and the sixth in 1826.

In the societies that Malthus describes, we can see a clear link not only
between population pressure and poverty, but also between population pressure
and war. Undoubtedly this is why the suffering produced by poverty and war
saturates so much of human history. Stabilization of population through birth
control offers a key to eliminating this suffering.

We will return to the ideas of Malthus in Chapter 2, since they are ex-
tremely relevant to the problems of the 21st century.

Ricardo’s theory of rent

. Among Malthus’ closest friends was the financier David Ricardo (1772-1823).
Ricardo had been born into a Jewish family that had moved to London from
Portugal. However, at the age of 21 he had broken relations with his family and
rejected his orthodox Jewish faith in order to marry a Quaker girl. Ricardo,
who had worked with his father on the London Sock Exchange since the age of
14, then proceeded to become a financier in his own right, amassing a fortune
worth over a million pounds, in those days an immense sum.

Having read a copy of Adam Smith’s Wealth of Nations, Ricardo became
interested in theoretical economics, and at the age of 37 he began to write
about this subject. His articles and books were admired by Malthus, and the
two became close friends, although they disagreed on many issues.

Malthus had been brought up as a member of the British landowning class.
He valued the beauty of the countryside, and was disturbed by the growth
of industrialism. By contrast, Ricardo’s sympathies lay with the rising and
vigorous class of industrialists. The theory of rent, developed by Ricardo,
showed that there is an inevitable conflict between these two classes.

Ricardo’s theory of rent dealt with the effect of economic growth on prices,
wages and profits. He and Malthus both agreed with Adam Smith’s picture
of growth: The virtuous industrialist does not spend his profits on luxuries,
but instead reinvests them. New factories are built, the demand for workers
increases, wages rise, and more workers are “produced” in response to the
demand, i.e., more of the worker’s children survive, and their numbers grow.

With each turn of the spiral of economic growth, there is an increased
demand for food, since the population of workers increases. The most fertile
land is already in use, but to meet the larger demand for food, marginal land is
tilled, for example land on steep hillside slopes. It costs more to grow grain on
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marginal land, and therefore grain prices rise. According to Ricardo, the only
people who benefit from economic growth are the owners of especially fertile
land. The factory owners do not benefit, because they must pay higher wages
to meet the increased price of food for their workers, and their profits remain
the same. The workers do not benefit, because regardless of the price of grain,
each of them is given only enough food to survive. The true beneficiaries of
economic growth, according to Ricardo, are the owners of the most fertile land,
i.e., the landowning aristocracy.

Ricardo defines “rent” to be the difference, per acre, between the cost of
growing grain on good land, and the cost on marginal land. This difference
is pocketed by the owners of good land. They do not really deserve it be-
cause ownership of fertile land is something that they inherited, rather than
something that they produced by their own efforts.

The Corn Laws

At the time when Ricardo was writing, imports of cheap foreign grain were
effectively blocked by the Corn Laws, a series of acts of Parliament which were
in force between 1815 and 1846. These laws imposed prohibitively high tariffs
on the import of foreign grain. Ricardo’s theory of rents showed that the Corn
Laws benefited the landowning aristocracy at the expense of the industrialists.
His sympathies were with the industrialists, because he felt that the Corn
Laws were forcing England back into feudalism and economic stagnation. By
contrast, Malthus favored the Corn laws because he felt that it was dangerous
for England to become dependent on imports of foreign grain. What would the
country do in case of war?, Malthus asked. What would England do if it lost
its industrial edge and became unable to export its manufactured products?
How would the country then support its overgrown population?

In the end, the aristocracy lost its control of Parliament, the Corn Laws
were repealed, and the population of England continued to grow. It has grown
from 8.3 million in 1801, the year of the first census, to 50.7 million in 2006.
Today, England could not possibly support its population on home-grown food.
Like the Netherlands and Japan, Britain is dependent on exports of manufac-
tured goods and imports of grain.

The Iron Law of Wages

Ricardo believed that the “natural price” of any commodity is the lowest pos-
sible cost of its production, and that in the long run, prices of any commodity
would approach this natural value. When he applied this idea to labor, the
result was his “Iron Law of Wages”. Since the lowest cost of “producing” work-
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ers is the cost of keeping them alive at the subsistence level, he reasoned, the
natural price of labor is determined by the lowest possible cost of sustenance.
If workers are paid less than this, they will die, their numbers will decrease,
the demand for workers will increase, and the price of labor will rise. If they
are paid more, a greater number of their children will survive, the number of
workers will increase above demand, and wages will fall. According to this
argument, starvation wages are inevitable.

Ricardo’s reasoning assumes industrialists to be completely without social
conscience or governmental regulation; it fails to anticipate the development of
trade unionism; and it assumes that the working population will multiply with-
out restraint as soon as their wages rise above the starvation level. This was
an accurate description of what was happening in England during Ricardo’s
lifetime, but it obviously does not hold for all times and all places.

1.6 The Reform Movement

The slow acceptance of birth control in England

With the gradual acceptance of birth control in England, the growth of trade
unions, the passage of laws against child labor and finally minimum wage laws,
conditions of workers gradually improved, and the benefits of industrialization
began to spread to the whole of society.

One of the arguments which was used to justify the abuse of labor was
that the alternative was starvation. The population of Europe had begun to
grow rapidly for a variety of reasons: - because of the application of scientific
knowledge to the prevention of disease; because the potato had been introduced
into the diet of the poor; and because bubonic plague had become less frequent
after the black rat had been replaced by the brown rat, accidentally imported
from Asia.

It was argued that the excess population could not be supported unless
workers were employed in the mills and factories to produce manufactured
goods, which could be exchanged for imported food. In order for the manu-
factured goods to be competitive, the labor which produced them had to be
cheap: hence the abuses. (At least, this is what was argued).

Industrialization benefited England, but in a very uneven way, producing
great wealth for some parts of society, but also extreme misery in other social
classes. For many, technical progress by no means led to an increase of hap-
piness. The persistence of terrible poverty in 19th-century England, and the
combined pessimism of Ricardo and Malthus, caused Thomas Carlyle to call
economics “the Dismal Science”.
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Among the changes which were needed to insure that the effects of technical
progress became beneficial rather than harmful, the most important were the
abolition of child labor, the development of unions, the minimum wage law,
and the introduction of birth control.

Francis Place (1771-1854), a close friend of William Godwin and James
Mill, was one of the earliest and most courageous pioneers of these needed
changes. Place had known extreme poverty as a child, but he had risen to
become a successful businessman and a leader of the trade union movement.

Place and Mill were Utilitarians, and like other members of this move-
ment they accepted the demographic studies of Malthus while disagreeing with
Malthus’ rejection of birth control. They reasoned that since abortion and in-
fanticide were already widely used by the poor to limit the size of their families,
it was an indication that reliable and humane methods of birth control would
be welcome. If marriage could be freed from the miseries which resulted from
excessive numbers of children, the Utilitarians believed, prostitution would
become less common, and the health and happiness of women would be im-
proved.

Francis Place and James Mill decided that educational efforts would be
needed to make the available methods of birth control more widely known and
accepted. In 1818, Mill cautiously wrote “The great problem of a real check to
population growth has been miserably evaded by all those who have meddled
with the subject... And yet, if the superstitions of the nursery were discarded,
and the principle of utility kept steadily in view, a solution might not be very
difficult to be found.”

A few years later, Mill dared to be slightly more explicit: “The result to be
aimed at”, he wrote in his Elements of Political Economy (1821), “is to secure
to the great body of the people all the happiness which is capable of being
derived from the matrimonial union, (while) preventing the evils which the
too rapid increase of their numbers would entail. The progress of legislation,
the improvement of the education of the people, and the decay of superstition
will, in time, it may be hoped, accomplish the difficult task of reconciling these
important objects.”

In 1822, Francis Place took the considerable risk of publishing a four-page
pamphlet entitled To the Married of Both Sexes of the Working People, which
contained the following passages:

“It is a great truth, often told and never denied, that when there are too
many working people in any trade or manufacture, they are worse paid than
they ought to be paid, and are compelled to work more hours than they ought
to work. When the number of working people in any trade or manufacture has
for some years been too great, wages are reduced very low, and the working
people become little better than slaves.”
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Figure 1.8: The Utilitarian philosopher and economist James Mill
(1773-1836) was an early advocate of birth control. (He was the
father of John Stuart Mill.) (Public domain)

“When wages have thus been reduced to a very small sum, working people
can no longer maintain their children as all good and respectable people wish
to maintain their children, but are compelled to neglect them; - to send them to
different employments; - to Mills and Manufactories, at a very early age. The
miseries of these poor children cannot be described, and need not be described
to you, who witness them and deplore them every day of your lives.”

“The sickness of yourselves and your children, the privation and pain and
premature death of those you love but cannot cherish as you wish, need only
be alluded to. You know all these evils too well.”

“And what, you will ask, is the remedy? How are we to avoid these mis-
eries? The answer is short and plain: the means are easy. Do as other people
do, to avoid having more children than they wish to have, and can easily
maintain.”

“What is to be done is this. A piece of soft sponge is tied by a bobbin or
penny ribbon, and inserted just before the sexual intercourse takes place, and
is withdrawn again as soon as it has taken place. Many tie a sponge to each
end of the ribbon, and they take care not to use the same sponge again until
it has been washed. If the sponge be large enough, that is, as large as a green
walnut, or a small apple, it will prevent conception... without diminishing the
pleasures of married life...”

“You cannot fail to see that this address is intended solely for your good.
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It is quite impossible that those who address you can receive any benefit from
it, beyond the satisfaction which every benevolent person and true Christian,
must feel, at seeing you comfortable, healthy and happy.”

The publication of Place’s pamphlet in 1822 was a landmark in the bat-
tle for the acceptance of birth control in England. Another important step
was taken in 1832, when a small book entitled The Fruits of Philosophy or,
the Private Companion of Young Married People was published by a Boston
physician named Dr. Charles Knowlton. The book contained simple contra-
ceptive advice. It reviewed the various methods of birth control available at
the time. In order for the sponge method to be reliable, Knowlton’s book
pointed out, use of a saline douching solution was necessary.

The battle for these social reforms was not easily won. For example, in 1876,
“The Fruits of Philosophy” was ruled by an English court to be obscene, and
a bookseller was sentenced to two years imprisonment for distributing it. The
liberal politician Charles Bradlaugh and his friend, the feminist author Annie
Besant then decided to provoke a new trial by selling the book themselves.
They wrote polite letters to the Chief Clerk of the Magistrates, the Detective
Department, and the City Solicitor announcing the time and the place at which
they intended to sell the book, and they asked to be arrested. The result was
a famous trial in which the two reformers were acquitted, but the jury again
ruled “ The Fruits of Philosophy” to be obscene.

As the nineteenth century progressed, birth control gradually came to be
accepted in England, and the average number of children per marriage fell from
6.16 in 1860 to 4.13 in 1890. By 1915 this figure had fallen to 2.43. Because
of lowered population pressure, combined with the growth of trade unions
and better social legislation, the condition of England’s industrial workers im-
proved; and under the new conditions, Ricardo’s Iron Law of Wages fortunately
no longer seemed to hold.

Trade unions and child labor laws

Nor was the battle to establish trade unions easily won. At the start of the
19th century, many countries had laws prohibiting organizing unions, and these
invoked penalties up to and including death. In England, the Reform Act of
1832 made unions legal, but nevertheless in 1834, six men from Dorset who
had formed the “Friendly Society of Agricultural Workers” were arrested and
sentenced to a seven years’ transportation to Australia. An obscure law from
1797 was invoked, which prohibited swearing secret oaths. This they had in
fact done, but their main crime seems to have been refusing to work for less
than 10 shillings a week. Despite bitter opposition, trade unions gradually
developed both in England and in other industrial countries.
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Figure 1.9: Beatrice Webb (1858—1945’). Together with her husband
Sidney Webb, Graham Wallace and George Bernard Shaw, she
founded the London School of Economics using money left to the
Fabian Society by Henry Hutchinson. The Fabians also founded
the British Labour Party, and they lobbied for a minimum wage
law and National Health Service. (Public domain)

One of the important influences for reform was the Fabian Society, founded
in London in 1884. The group advocated gradual rather than revolutionary
reform (and took its name from Quintus Fabius Maximus, the Roman general
who defeated Hannibal’s Carthaginian army by using harassment and attrition
rather than head-on battles). The Fabian Society came to include a number of
famous people, including Sydney and Beatrice Webb, George Bernard Shaw,
H.G. Wells, Annie Besant, Leonard Woolf, Emaline Pankhurst, Bertrand Rus-
sell, John Maynard Keynes, Harold Laski, Ramsay MacDonald, Clement At-
tlee, Tony Benn and Harold Wilson. Jawaharlal Nehru, India’s first Prime
Minister, was greatly influenced by Fabian economic ideas.

The group was instrumental in founding the British Labour Party (1900),
the London School of Economics and the New Statesman. In 1906, Fabians
lobbied for a minimum wage law, and in 1911 they lobbied for the establishment
of a National Health Service.

Adam Smith had praised division of labor as one of the main elements in
industrial efficiency, but precisely this aspect of industrialism was criticized
by Thomas Carlyle (1795-1891), John Ruskin (1819-1900) and William Morris
(1834-1896). They considered the numbingly repetitive work of factory labor-
ers to be degrading, and they rightly pointed out that important traditions of
design were being lost and replaced by ugly mass produced artifacts. The Arts
and Crafts movement founded by Ruskin and Morris advocated cooperative



1.6. THE REFORM MOVEMENT 45

workshops, where creative freedom and warm human relationships would make
work rewarding and pleasant. In several Scandinavian countries, whose indus-
trialization came later than England’s, efforts were made to preserve traditions
of design. Hence the present artistic excellence of Scandinavian furniture and
household articles.

Through the influence of reformers, the more brutal aspects of Adam
Smith’s economic model began to be moderated. Society was learning that
free market mechanisms alone do not lead to a happy and just society. In ad-
dition, ethical and ecological considerations and some degree of governmental
regulation are also needed.

The Reform Movement aimed at social goals, but left ecological problems
untreated. Thus our economic system still does not reflect the true price to
society of environmentally damaging activities. For example, the price of coal
does not the reflect the cost of the environmental damage done by burning
it. This being so, our growth-worshiping economic system of today thunders
ahead towards an environmental mega-catastrophe, as we will see in the next
chapter.
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Chapter 2

THREATS TO THE
ENVIRONMENT

“Some of the potential risks could be irreversible and could acceler-
ate the process of global warming. Melting of permafrost in the Arc-
tic could lead to the release of huge quantities of methane. Dieback
of the Amazon forest could mean that the region starts to emit
rather than to absorb greenhouse gases. These feedbacks could lead
to warming that is at least twice as fast as current high-emission
projections, leading to temperatures higher than seen in the last 50
million years. There are still uncertainties about how much warming
would be needed to trigger these abrupt changes. Nevertheless, the
consequences would be catastrophic if they do occur.”

Stern Report Discussion Paper, January 31, 2006.
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2.1 Introduction

The worst dangers from a disastrous increase in global temperatures lie in the
distant future; but to avoid them, action must be taken immediately. The
huge subsidies currently given to fossil fuel companies must be abolished, or,
better yet, shifted to the support of renewable energy.

In the long-term future (in several hundred years) climate change threatens
to produce ocean level rises which will drown most of the world’s coastal cities,
and which will wipe out countries such as Bangladesh and Holland. At the
same time, increases in temperature will make large parts of the Middle East,
India and Africa uninhabitable.

Hope that catastrophic climate change can be avoided comes from the expo-
nentially growing world-wide use of renewable energy and from the fact promi-
nent public figures, such as Pope Francis, Leonardo DiCaprio, Elon Musk, Bill
McKibben, Naomi Klein and Al Gore, are making the public increasingly aware
of the long-term dangers. Short-term disasters due to climate change may also
be sufficiently severe to wake us up.

We must work with dedication to save the future for our grandchildren and
their grandchildren, a future, which we share with all other living creatures on
earth. We must accept our responsibility for the long-term future of human
civilization and the biosphere.

2.2 Malthus revisited

Avoiding the grim 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 agri-
culture has certainly come true. In the nations of the North, only a small
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percentage of the population is engaged in agriculture, while most of the citi-
zens 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, con-
trol 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, over-
crowding, contaminated water, polluted air, dense population without ade-
quate 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.

Population stabilization and sustainability

Does the contrast between the regions of our contemporary world mean that
Malthus has been “proved wrong” in some regions and “proved right” in oth-
ers? To answer this question, let us re-examine the basic assertion which
Malthus puts forward in Books I and IT of the 1803 version of his Fssay. His
basic thesis is that the maximum natural fertility of human populations is
greatly in excess of replacement fertility. This being so, Malthus points out,
human populations would always increase exponentially if they were not pre-
vented from doing so by powerful and obvious checks.

In general, Malthus tells us, populations cannot increase exponentially be-
cause the food supply increases slowly, or is constant. Therefore, he concludes,
in most societies and almost all periods of history, checks to population growth
are operating. These checks may be positive, or they may be preventive, the
positive checks being those which raise the death rate, while the preventive
checks lower the birth rate. There are, however, Malthus says, exceptional pe-
riods of history when the populations of certain societies do actually increase
exponentially because of the opening of new lands or because of the introduc-
tion of new methods of food production. As an example, he cites the growth
of the population of the United States, which doubled every 25 years over a
period of 150 years.

We can see, from this review of Malthus’ basic thesis, that his demographic
model is flexible enough to describe all of the regions of our contemporary
world: If Malthus were living today, he would say that in countries with low
birth and death rates and stable populations, the checks to population growth
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are primarily preventive, while in countries with high death rates, the positive
checks are important. Finally, Malthus would describe our rapidly-growing
global population as the natural result of the introduction of improved methods
of food production in the developing countries. We should notice, however,
that the flexibility of Malthus’ demographic model first appears in the 1803
version of his Essay: In the 1798 version, he maintained “..that population
does invariably increase, where there are means of subsistence..” and “that the
superior power (of population) cannot be checked without producing misery
and vice..” This narrower model of population did not agree with Malthus’ own
observations in Norway in 1799, and therefore in his 1803 Essay he allowed
more scope for preventive checks, which included late marriage and moral
restraint as well as birth control (which he classified under the heading of
“vice”).

Today we are able to estimate the population of the world at various periods
in history, and we can also make estimates of global population in prehistoric
times. Looking at the data, we can see that the global population of humans
has not followed an exponential curve as a function of time, but has instead
followed a hyperbolic trajectory. At the time of Christ, the population of the
world is believed to have been approximately 220 million. By 1500, the earth
contained 450 million people, and by 1750, the global population exceeded
700 million. As the industrial and scientific revolution has accelerated, global
population has responded by increasing at a break-neck speed: In 1930, the
population of the world reached two billion; in 1958 three billion; in 1974 four
billion; in 1988 five billion, and in 1999, six billion. Today, roughly a billion
people are being added to the world’s population every fourteen years.

As the physicist Murry Gell-Mann has pointed out, a simple mathemati-
cal curve which closely approximates the global population of humans over a
period of several thousand years is an hyperbola of the form

~ 190, 000, 000, 000
- 2025 — ¢

P

Here P is the population and t is the year. How are we to explain the fact that
the population curve is not an exponential? We can turn to Malthus for an
answer: According to his model, population does not increase exponentially,
except under special circumstances, when the food supply is so ample that
the increase of population is entirely unchecked. Malthus gives us a model
of culturally-driven population growth. He tells us that population increase
tends to press against the limits of the food supply, and since these limits
are culturally determined, population density is also culturally-determined.
Hunter-gatherer societies need large tracts of land for their support; and in such
societies, the population density is necessarily low. Pastoral methods of food
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Figure 2.1: The hyperbola C/(2025-t) compared with global popu-
lation estimates from the U.S. Census Bureau. Here we choose
C' =190, 000, 000,000. (Author’s own graph)

production can support populations of a higher density. Finally, extremely
high densities of population can be supported by modern agriculture. Thus,
the hyperbolic curve, P=C/(2025-t), where C is a constant, should be seen
as describing the rapidly-accelerating growth of human culture, this being
understood to include methods of food production.

If we look at the curve, P=C/(2025-t), it is obvious that human culture
has reached a period of crisis. The curve predicts that the world’s population
will rise to infinity in the year 2025, which of course is impossible. Somehow
the actual trajectory of global population as a function of time must deviate
from the hyperbolic curve, and in fact, the trajectory has already begun to
fall away from the hyperbola. Because of the great amount of human suffering
which may be involved, and the potentially catastrophic damage to the earth’s
environment, the question of how the actual trajectory of human population
will come to deviate from the hyperbola is a matter of enormous importance.
Will population overshoot the sustainable limit, and crash? Or will it gradually
approach a maximum? In the case of the second alternative, will the checks
which slow population growth be later marriage and family planning? Or will
the grim Malthusian forces - famine, disease and war - act to hold the number
of humans within the carrying capacity of their environment?

We can anticipate that as the earth’s human population approaches 10 bil-
lion, severe famines will occur in many developing countries. The beginnings
of this tragedy can already be seen. It is estimated that roughly 40,000 chil-
dren now die every day from starvation, or from a combination of disease and
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malnutrition.

An analysis of the global ratio of population to cropland shows that we
have probably already exceeded the sustainable limit of population through our
dependence on petroleum: Between 1950 and 1982, the use of cheap synthetic
fertilizers increased by a factor of 8. Much of our present agricultural output
depends on their use, but their production is expensive in terms of energy.
Furthermore, petroleum-derived synthetic fibers have reduced the amount of
cropland needed for growing natural fibers, and petroleum-driven tractors have
replaced draft animals which required cropland for pasturage. Also, petroleum
fuels have replaced fuelwood and other fuels derived for biomass. The reverse
transition, from fossil fuels back to renewable energy sources, will require a
considerable diversion of land from food production to energy production. For
example, 1.1 hectares are needed to grow the sugarcane required for each
alcohol-driven Brazilian automobile. This figure may be compared with the
steadily falling average area of cropland available to each person in the world:
.24 hectares in 1950, .16 hectares in 1982.

As population increases, the cropland per person will continue to fall, and
we will be forced to make still heavier use of fertilizers to increase output per
hectare. Also marginal land will be used in agriculture, with the probable re-
sult that much land will be degraded through erosion and salination. Climate
change will reduce agricultural output. The Hubbert peaks for oil and natural
gas will occur within one or two decades, and the fossil fuel era will be over
by the end of 21st century. Thus there is a danger that just as global popu-
lation reaches the unprecedented level of 10 billion or more, the agricultural
base for supporting it may suddenly collapse. Ecological catastrophe, possibly
compounded by war and other disorders, could produce famine and death on
a scale unprecedented in history - a disaster of unimaginable proportions, in-
volving billions rather than millions of people, as will be discussed in Chapter
4.

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 (see Chapter
4). 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
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are to be avoided. He would applaud efforts to reduce suffering by eliminat-
ing 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 abso-
lutely necessary to replace them by preventive checks. Malthus’ point of view
became more broad in the successive editions of his Fssay; 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 ap-
pears as one of the main causes of war; and Malthus also discusses many
societies in which war is one of the the principle means by which population
is reduced to the level of the food supply. Thus, his Essay 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.

In most of the societies which Malthus described, a clear causal link can
be seen, not only between population pressure and poverty, but also between
population pressure and war. As one reads his Fssay, it becomes clear why
both these terrible sources of human anguish saturate so much of history, and
why efforts to eradicate them have so often met with failure: The only possible
way to eliminate poverty and war is to reduce the pressure of population
by preventive checks, since the increased food supply produced by occasional
cultural advances can give only very temporary relief. Today, the links between
population pressure, poverty, and war are even more pronounced than they
were in the past, because the growth of human population has brought us to
the absolute limits imposed by ecological constraints.

2.3 Biology and economics

Classical economists like Smith and Ricardo pictured the world as largely
empty of human activities. According to the “empty-world” picture of eco-
nomics, the limiting factors in the production of food and goods are shortages
of capital and labor. The land, forests, fossil fuels, minerals, oceans filled with
fish, and other natural resources upon which human labor and capital operate,
are assumed to be present in such large quantities that they are not limiting
factors. In this picture, there is no naturally-determined upper limit to the
total size of the human economy. It can continue to grow as long as new capital
is accumulated, as long as new labor is provided by population growth, and as
long as new technology replaces labor by automation.
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Biology, on the other hand, presents us with a very different picture. Biol-
ogists remind us that if any species, including our own, makes demands on its
environment which exceed the environment’s carrying capacity, the result is a
catastrophic collapse both of the environment and of the population which it
supports. Only demands which are within the carrying capacity are sustain-
able. For example, there is a limit to regenerative powers of a forest. It is
possible to continue to cut trees in excess of this limit, but only at the cost of
a loss of forest size, and ultimately the collapse and degradation of the forest.
Similarly, cattle populations may for some time exceed the carrying capacity
of grasslands, but the ultimate penalty for overgrazing will be degradation or
desertification of the land. Thus, in biology, the concept of the carrying ca-
pacity of an environment is extremely important; but in economic theory this
concept has not yet been given the weight that it deserves.

The terminology of economics can be applied to natural resources: For
example, a forest can be thought of as natural capital, and the sustainable
yield from the forest as interest. Exceeding the biological carrying capacity
then corresponds, in economic terms, to spending one’s capital.

If it is to be prevented from producing unacceptable contrasts of afluence
and misery within a society, the free market advocated by Adam Smith needs
the additional restraints of ethical principles, as well as a certain amount of
governmental regulation. Furthermore, in the absence of these restraints, it
will destroy the natural environment of our planet.

There is much evidence to indicate that the total size of the human economy
is rapidly approaching the absolute limits imposed by the carrying capacity
of the global environment. For example, a recent study by Vitousek et. al.
showed that 40 percent of the net primary product of landbased photosynthe-
sis is appropriated, directly or indirectly, for human use. (The net primary
product of photosynthesis is defined as the total quantity of solar energy con-
verted into chemical energy by plants, minus the energy used by the plants
themselves). Thus we are only a single doubling time away from 80 percent
appropriation, which would imply a disastrous environmental degradation.

Another indication of our rapid approach to the absolute limits of environ-
mental carrying capacity can be found in the present rate of loss of biodiversity.
Biologists estimate that between 10,000 and 50,000 species are being driven
into extinction each year as the earth’s rainforests are destroyed.

The burning of fossil fuels and the burning of tropical rain forests have re-
leased so much carbon dioxide that the atmospheric concentration of this green-
house gas has increased from a preindustrial value of 260 ppm to its present
value: 380 ppm. Most scientists agree that unless steps are taken to halt the
burning of rain forests and to reduce the use of fossil fuels, the earth’s temper-
ature will steadily rise during the coming centuries. This gradual long-term
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climate change will threaten future agricultural output by changing patterns
of rainfall. Furthermore, the total melting of the Arctic and Antarctic icecaps,
combined with the thermal expansion of the oceans, threatens to produce a
sea level rise of up to 12 meters. Although these are slow, long-term effects,
we owe it to future generations to take steps now to halt global warming.

The switch from fossil fuels to renewable energy sources is vital not only
because of the need to reduce global warming, but also because the earth’s
supply of fossil fuels is limited. A peak in the production and consumption
of conventional petroleum is predicted within one or two decades. Such a
peak in the use of any non-renewable natural resource is called a “Hubbert
peak” after the oil expert Dr. M. King Hubbert. It occurs when reserves of
the resource are approximately half exhausted. After that point, the resource
does not disappear entirely, but its price increases steadily because supply fails
to meet demand, and because of rising extraction costs. It is predicted that
the Hubbert peak for both oil and natural gas will also occur within a few
decades. The peak for oil may occur within the present decade. Thus, halfway
through the 21st Century, oil and natural gas will become very expensive -
perhaps so expensive that they will not be burned but will instead be reserved
as starting points for chemical synthesis.

The reserves of coal are much larger, and at the present rate of use they
would last for slightly more than two centuries. However, it seems likely that
as petroleum is exhausted, coal will be converted into liquid fuels, as was done
in Germany during World War II, and in South Africa during the oil embargo.
Thus, in predicting a date for the end of the fossil fuel era, we ought to lump
oil, natural gas and coal together. If we do so, we find the total supply has an
energy content of 1260 terawatt-years. (1 terawatt is equal to 1,000,000,000,000
Watts). One finds in this way that if they are used at the present rate of 13
terawatts, fossil fuels will last about 100 years.

Resolute government intervention is needed to promote energy conservation
measures and to bring about the switch from fossil fuels to renewable energy
sources, such as biomass, photovoltaics, solar thermal power, wind and wave
power, and hydropower. Both subsidies for renewable energy technologies, to
help them get started, and taxes on fossil fuels will be needed. Changes in tax
structure could also encourage smaller families, encourage resource conserva-
tion, or diminish pollution. In general, taxation should be used, not merely to
raise money, but, more importantly, to guide the evolution of society towards
humane and sustainable goals.
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2.4 Fossil fuel use and climate change

Melting of the polar ice caps

At present the amount of carbon in the atmosphere is increasing by about 6
gigatons per year because of human activities; and projections estimate that
the C'Oy concentration will reach about 600 ppm by 2050 (more than double
the preindustrial concentration). In addition to C'Oy, methane, C'H,, and
nitrous oxide, NO,, are also released into the atmosphere by human activities.
Anthropogenic methane comes from the production and transportation of coal,
natural gas and oil, decomposition of organic wastes in municipal landfills,
cultivation of rice paddies, and the raising of livestock.

The greenhouse gasses (which include water vapor, carbon dioxide, me-
thane, ozone, nitrous oxide, sulfur hexafluoride, hydroflurocarbons, perfluro-
carbons and many other gasses) absorb a part of the infrared radiation from
the earth’s surface, which otherwise would have been sent directly into outer
space. Part of this energy is re-radiated into space, but a part is sent downward
to the earth, where it is absorbed. The result is that the earth’s surface is much
warmer than it otherwise would be. The mechanism is much the same as that
of a greenhouse, where the glass absorbs and re-radiates infrared radiation. A
moderate greenhouse effect on earth is helpful to life, but climatologists believe
that anthropogenic C'O, and C'H, emissions may produce a dangerous amount
of global warming during the next few centuries.

According to the Intergovernmental Panel on Climate Change the percent-
ages of greenhouse gas emissions contributed by various human activities are
as follows:

Transportation 13.5%
Electricity and heat 24.6%

Energy use Other fuel combustion 9.0%

Industry 10.4%

Fugitive emissions 3.9%
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( Industrial processes 3.4%
Land use change 18.2%
Other sources (deforestation)
Agriculture 13.5%
Waste 3.6%

In thinking about global warming, it is important to remember that it is
a very slow and long-term phenomenon. Stephen H. Schneider and Janica
Lane of Stanford University, in an article entitled An Overview of ‘Dangerous’
Climate Change include a figure that emphasizes the long-term nature of global
warming. The figure presupposes that C'Oy emissions will peak within 50
years and will thereafter be reduced. According to the figure, it will still take
more than a century for the level of C'O, in the atmosphere to stabilize. The
establishment of temperature equilibrium will require several centuries. Sea
level rises due to thermal expansion of ocean water will not be complete before
the end of the millennium, while sea level rises due to melting of the polar
icecaps might not be complete for several millennia!

It is worrying to think that total melting of the Greenland ice cap, which
some authors 