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Introduction
One hopes that human wisdom and ethics will continue to grow, but
indefinite growth of population and industry on a finite earth is a logical
impossibility.
Today we are pressing against the absolute limits of the earth’s carrying
capacity. There are many indications that the explosively increasing global
population of humans, and the growth of pollution-producing and resourceusing industries are threatening our earth with an environmental disaster.
Among the serious threats that we face are catastrophic anthropogenic climate change, extinction of species, and a severe global famine, perhaps involving billions of people rather than millions. Such a famine may occur
by the middle of the present century when the end of the fossil fuel era,
combined with the effects of climate change reduce our ability to support a
growing population.
This book will attempt to discuss some of the measures that will help
us to stabilize global population and to achieve a sustainable global society.
Most of the material is new, but I have made use of book chapters and articles
that I have previously written on these issues.

Stabilizing global population
Experts agree that the following steps are needed if we are to avoid a catastrophic global famine and a population crash:
1. Higher education and higher status for women throughout the world.
Women need higher education to qualify for jobs outside their homes.
They need higher status within their families so they will net be forced
into the role of baby-producing machines.
2. Primary health care for all. Children should be vaccinated against
preventable diseases. Materials and information for family planning
should be provided for all women who desire smaller families. Advice
should be given on improving sanitation.
3. The provision of clean water supplies near to homes is needed in order
to reduce the incidence of water-borne diseases. In some countries
today, family members, including children, spend large amounts of time
carrying water home from distant sources.
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4. State provision of care for the elderly is a population-stabilization measure because in many countries, parents produce many children so that
the children will provide for them in their old age.
5. In many countries child labor is common, and in some there is even
child slavery. Parents who regard their children as a source of income
are motivated to produce large families. Enforceable laws against child
labor and slavery contribute to population stabilization.
6. General economic progress has been observed to contribute to population stabilization. However in some countries there is a danger of population growing so rapidly that it prevents the economic progress that
would otherwise have stabilized population. This situation is known as
the demographic trap.
7. Forced marriage should be forbidden, and very early marriage discouraged.

The battle for birth control
Thomas Robert 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 problem of population in relation to resources. Earlier discussions of the problem had been published by Boterro in Italy, Robert Wallace
in England, and Benjamin Franklin in America. However Malthus’ Essay
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 edition, published in 1803, he buttressed this assertion with carefully collected demographic and sociological data from many
societies at various periods of their histories.
Malthus considered birth control to be a form of vice, and as “preventive
checks” to excessive population growth he instead recommended celibacy,
late marriage and “moral restraint” within marriage. Had he been writing
today, Malthus would undoubtedly have agreed that birth control is the
most humane method of avoiding the grim “positive checks” that prevent
populations from exceeding their supply of food - famine, disease and war.
The battle for birth control was not easily won. Part of the opposition to
contraceptive methods came from industrialists who were happy to have an
excess supply of workers to whom they could pay starvation wages. Chapter
3 of this book discusses the battle for birth control in various countries.
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Women in public life
We mentioned above that one of the most important steps in population
stabilization is for women to have higher education, higher status, and jobs
outside the home. These reforms, like birth control, have been vigorously
opposed by the ruling classes of most countries. Chapter 4 outlines the
struggle for women’s rights. while Chapters 5 and 6 discuss the history of
women’s struggle for representation in science, politics, literature, music and
the visual arts.

Achieving a sustainable and peaceful global society
The remaining chapters of the book discuss threats to the environment and
the steps that will be needed to achieve a stable and peaceful global society.
Here are some of the reforms that will be needed:
1. We must achieve a steady-state economic system.
2. We must restore democracy in our own countries whenever it has been
replaced by oligarchy.
3. We must decrease economic inequality both between nations and within
nations.
4. We must break the power of corporate greed. Economics must be given
both a social conscience and an ecological conscience.
5. We must leave fossil fuels in the ground.
6. We must stabilize and ultimately reduce the global population to a
level that can be supported by sustainable agriculture after the end of
the fossil fuel era.
7. We must stop using material goods for social competition. This will be
necessary in order to reduce per-capita consumption.
8. We must eliminate the institution of war. Thermonuclear weapons have
made war prohibitively dangerous.
9. We must build a new global ethical system built on the concept of a
universal human family.

3

Chapter 1
MALTHUS REVISITED
1.1

The education of Malthus

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 problem of population in
relation to resources. Earlier discussions of the problem had been published by Boterro in
Italy, Robert Wallace in England, and Benjamin Franklin in America. However Malthus’
Essay 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
edition, published in 1803, he buttressed this assertion with carefully collected demographic
and sociological data from many societies at various periods of their histories.
The publication of Malthus’ Essay 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 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 decade. 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 gentleman, an enthusiastic
believer in the optimistic ideas of the Enlightenment, and a friend of the philosophers JeanJaques Rousseau, David Hume and William Godwin. The famous book on population by
the younger Malthus grew out of conversations with his father.
1
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Figure 1.1: The Rookery near Dorking in Surrey
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”. Daniel Malthus was an ardent admirer of Rousseau; and when the
French philosopher visited England with his mistress, Thérése le Vasseur, Danial Malthus
entertained him at the Rookery. Rousseau and Thérése undoubtedly 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 Warrington in Lancashire. Joseph
Priestly had taught at Warrington, and he had completed his famous History of Electricity
there, as well as his Essay on Government, which contains the phrase “the greatest good
for the greatest number”.
Robert’s tutor at Warrington Academy was Gilbert Wakefield (who was later imprisoned for his radical ideas). When Robert was 18, Wakefield arranged for him to be admitted to Jesus College, Cambridge University, as a student of mathematics. Robert Malthus
graduated from Cambridge in 1788 with a first-class degree in mathematics. He was Ninth
Wrangler, which meant that he was the ninth-best mathematician in his graduating class.
He also won prizes in declamation, both in English and in Latin, which is surprising in
view of the speech defect from which he suffered all his life.

1.2

Debate on the views of Godwin and Condorcet

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
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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 Danial Malthus friend, William Godwin, published his enormously
optimistic book, Political Justice. In this book, Godwin predicted a future society where
scientific progress would liberate humans from material want. Godwin predicted that in the
future, with the institution of war abolished, with a more equal distribution of property, and
with the help of scientific improvements in agriculture and industry, much less labour would
be needed to support life. Luxuries are at present used to maintain artificial distinctions
between the classes of society, Godwin wrote, but in the future values will change; humans
will live more simply, and their efforts will be devoted to self-fulfillment and to intellectual
and moral improvement, rather than to material possessions. With the help of automated
agriculture, the citizens of a future society will need only a few hours a day to earn their
bread.
Godwin went on to say, “The spirit of oppression, the spirit of servility and the spirit
of fraud - these are the immediate growth of the established administration of property.
They are alike hostile to intellectual improvement. The other vices of envy , malice, and
revenge are their inseparable companions. In a state of society where men lived in the
midst of plenty, and where all shared alike the bounties of nature, these sentiments would
inevitably expire. The narrow principle of selfishness would vanish. No man being obliged
to guard his little store, or provide with anxiety and pain for his restless wants, each would
lose his own individual existence in the thought of the general good. No man would be
the enemy of his neighbor, for they would have nothing to contend; and of consequence
philanthropy would resume the empire which reason assigns her. Mind would be delivered
from her perpetual anxiety about corporal support, and free to expatiate in the field of
thought which is congenial to her. Each man would assist the inquiries of all.”
Godwin insisted that there is an indissoluble link between politics, ethics and knowledge. Political Justice is an enthusiastic vision of what humans could be like at some
future period when the trend towards moral and intellectual improvement has lifted men
and women above their 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
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Figure 1.2: William Godwin (1756-1836).
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Figure 1.3: Thomas Robert Malthus (1766-1834).
decrees that the majority of its citizens “should be kept in abject penury, rendered stupid
with ignorance and disgustful with vice, perpetuated in nakedness and hunger, goaded to
the commission of crimes, and made victims to the merciless laws which the rich have instituted to oppress them”. But human behavior is produced by environment and education,
Godwin pointed out. If the conditions of upbringing were improved, behavior would also
improve. In fact, Godwin believed that men and women are subject to natural laws no less
than the planets of Newton’s solar system. “In the life of every human”, Godwin wrote,
“there is a chain of causes, generated in that eternity which preceded his birth, and going
on in regular procession through the whole period of his existence, in consequence of which
it was impossible for him to act in any instance otherwise than he has acted.”
The chain of causality in human affairs implies that vice and crime should be regarded
with the same attitude with which we regard disease. The causes of poverty, ignorance,
vice and crime should be removed. Human failings should be cured rather than punished.
With this in mind, Godwin wrote, “our disapprobation of vice will be of the same nature
as our disapprobation of an infectious distemper.”
In France the Marquis de Condorcet had written an equally optimistic book, Esquisse
d’un Tableau Historique des Progrès de l’Esprit Humain. Condorcet’s optimism was unaffected even by the fact that at the time when he was writing he was in hiding, under
sentence of death by Robespierre’s government. Besides enthusiastically extolling Godwin’s

6
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ideas to his son, Daniel Malthus also told him of the views of Condorcet.
Condorcet’s Esquisse, is an enthusiastic endorsement of the idea of infinite human perfectibility which was current among the philosophers of the 18th century, and in this book,
Condorcet anticipated many of the evolutionary ideas of Charles Darwin. He compared
humans with animals, and found many common traits. Condorcet believed that animals
are able to think, and even to think rationally, although their thoughts are extremely
simple 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 listened
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 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
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Figure 1.4: The Marquis de Condorcet (1743-1794).
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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.
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 was published anonymously in
1798, and its full title was An Essay on the Principle of Population, as it affects the future
improvement of society, with remarks on the speculations of Mr. Godwin, M. Condorcet,
and other writers. Robert Malthus’ Essay explored the consequences of his basic thesis:
that “the power of population is indefinitely greater than the power in the earth to produce
subsistence for man”.

1.3

Publication of the first essay in 1798

“That population cannot increase without the means of subsistence”, Robert Malthus
wrote, “is a proposition so evident that it needs no illustration. That population does
invariably increase, where there are means of subsistence, the history of every people who
have ever existed will abundantly prove. And that the superior power cannot be checked
without producing misery and vice, the ample portion of these two bitter ingredients in the
cup of human life, and the continuance of the physical causes that seem to have produced
them, bear too convincing a testimony.”
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
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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 a forms of vice.) Occasionally the food
supply increases through some improvement in agriculture, or through the opening of new
lands; but population then grows very rapidly, and soon a new equilibrium is established,
with misery and vice once more holding the population in check.
Like Godwin’s Political Justice, Malthus’ Essay on the Principle of Population was
published at exactly the right moment to capture the prevailing mood of England. In
1793, the mood had been optimistic; but by 1798, hopes for reform had been replaced
by reaction and pessimism. Public opinion had been changed by Robespierre’s Reign of
Terror and by the threat of a French invasion. Malthus’ clear and powerfully written essay
caught the attention of readers not only because it appeared at the right moment, but also
because his two contrasting mathematical laws of growth were so striking.
One of Malthus’ readers was William Godwin, who recognized the essay as the strongest
challenge to his utopian ideas that had yet been published. Godwin several times invited
Malthus to breakfast at his home to discuss social and economic problems. (After some
years, however, the friendship between Godwin and Malthus cooled, the debate between
them having become more acrimonious.)
In 1801, Godwin published a reply to his critics, among them his former friends James
Mackintosh and Samuel Parr, by whom he recently had been attacked. His Reply to Parr
also contained a reply to Malthus: Godwin granted that the problem of overpopulation
raised by Malthus was an extremely serious one. However, Godwin wrote, all that is needed
to solve the problem is a change of the attitudes of society. For example we need to abandon
the belief “that it is the first duty of princes to watch for (i.e. encourage) the multiplication
of their subjects, and that a man or woman who passes the term of life in a condition of
celibacy is to be considered as having failed to discharge the principal obligations owed to
the community”. “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.

1.4

The second essay published in 1803

Malthus’ small essay had captured public attention in England, and he was anxious to
expand it with empirical data which would show his principle of population to be valid not
only in England in his own day, but in all societies and all periods. He therefore traveled
widely, collecting data. He also made use of the books of explorers, such as Cook and
Vancouver.
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Malthus second edition - more than three times the length of his original essay on
population - was ready in 1803. Book I and Book II of the 1803 edition of Malthus’ Essay
are devoted to a study of the checks to population growth which have operated throughout
history in all the countries of the world for which he possessed facts.
In his first chapter, Malthus stressed the potentially enormous power of population
growth contrasted the slow growth of the food supply. He concluded that strong checks
to the increase of population must almost always be operating to keep human numbers
within the bounds of sustenance. He classified the checks as either preventive or positive,
the preventive checks being those which reduce fertility, while the positive checks are
those which increase mortality. Among the positive checks, Malthus listed “unwholesome
occupations, severe labour and exposure to the seasons, extreme poverty, bad nursing
of children, great towns, excesses of all kinds, the whole train of common diseases and
epidemics, wars, plague, and famine”.
In the following chapters of Books I, Malthus showed in detail the mechanisms by which
population is held at the level of sustenance in various cultures. He first discussed primitive
hunter-gatherer societies, such as the inhabitants of Tierra del Fuego, Van Diemens Land
and New Holland, and those tribes of North American Indians living predominantly by
hunting. In hunting societies, he pointed out, the population is inevitably very sparse:
“The great extent of territory required for the support of the hunter has been repeatedly
stated and acknowledged”, Malthus wrote, “...The tribes of hunters, like beasts of prey,
whom they resemble in their mode of subsistence, will consequently be thinly scattered
over the surface of the earth.”
“Like beasts of prey, they must either drive away or fly from every rival, and be engaged
in perpetual contests with each other...The neighboring nations live in a perpetual state
of hostility with each other. The very act of increasing in one tribe must be an act of
aggression against its neighbors, as a larger range of territory will be necessary to support
its increased numbers.
‘The contest will in this case continue, either till the equilibrium is restored by mutual
losses, or till the weaker party is exterminated or driven from its country... Their object in
battle is not conquest but destruction. The life of the victor depends on the 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
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Figure 1.5: Captain James Cook, FRS (1728-1779). According to Cook, the
native New Zealanders practiced both ceaseless war and cannibalism; and population pressure provided a motive for both practices. Malthus based his description of hunter-gatherer societies on the writings of explorers such as Cook
and Vancouver.
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Asia made no use of the preventive checks to population growth. In fact the Tartar tribes
may have regarded growth of their own populations as useful in their wars with neighboring
tribes.
Malthus also described the Germanic tribes of Northern Europe, whose population
growth led them to the attacks which destroyed the Roman Empire.
He quoted the following passage from Machiavelli’s History of Florence: “The people
who inhabit the northern parts that lie between the Rhine and the Danube, living in a
healthful and prolific climate, often increase to such a degree that vast numbers of them
are forced to leave their native country and go in search of new habitations. When any of
those provinces begins to grow too populous and wants to disburden itself, the following
method is observed. In the first place, it is divided into three parts, in each of which
there is an equal portion of the nobility and commonality, the rich and the poor. After
this they cast lots; and that division on which the lot falls quits the country and goes to
seek its fortune, leaving the other two more room and liberty to enjoy their possessions at
home. These emigrations proved the destruction of the Roman Empire”. Regarding the
Scandinavians in the early middle ages, Malthus wrote: “Mallet relates, what is probably
true, that it was their common custom to hold an assembly every spring for the purpose
of considering in what quarter they should make war”.
In many of the societies which Malthus described, a causal link can be seen, not only
between population pressure and poverty, but also between population pressure and war.
As one reads his Essay, 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.
In Book II, Malthus turned to the nations of Europe, as they appeared at the end of the
18th century, and here he presents us with a different picture. Although in these societies
poverty, unsanitary housing, child labour, malnutrition and disease all took a heavy toll,
war produced far less mortality than in hunting and pastoral societies, and the preventive
checks, which lower fertility, played a much larger 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
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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 community. In
general, Norwegian farms were large; and the owner’s household employed many young
unmarried men and women as servants. These young people had no chance to marry
unless a smaller house on the property became vacant, with its attached small parcel of
land for the use of the “houseman”; but because of the low death rate, such vacancies were
infrequent.
Thus Norway’s remarkably low death rate was balanced by a low birth rate. Other
chapters in Book II are devoted to the checks to population growth in Sweden, Russia,
Central Europe, Switzerland, France, England, Scotland and Ireland.
Malthus painted a very dark panorama of population pressure and its consequences
in human societies throughout the world and throughout history: At the lowest stage of
cultural development are the hunter-gatherer societies, where the density of population is
extremely low. Nevertheless, the area required to support the hunters is so enormous that
even their sparse and thinly scattered numbers press hard against the limits of sustenance.
The resulting competition for territory produces merciless intertribal wars.
The domestication of animals makes higher population densities possible; and wherever
this new mode of food production is adopted, human numbers rapidly increase; but very
soon a new equilibrium is established, with the population of pastoral societies once more
pressing painfully against the limits of the food supply, growing a little in good years, and
being cut back in bad years by famine, disease and war.
Finally, agricultural societies can maintain extremely high densities of population; but
the time required to achieve a new equilibrium is very short. After a brief period of
unrestricted growth, human numbers are once more crushed against the barrier of limited
resources; and if excess lives are produced by overbreeding, they are soon extinguished by
deaths among the children of the poor.
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).
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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 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 according 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 realized 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 Godwin’s egalitarian utopia, which, he said, would be extremely attractive if only it could be achieved: “The
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system of equality which Mr. Godwin proposes”, 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 picture 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 nature 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 overpowering force of population growth, “Man cannot live in the
midst of plenty. All cannot share alike the bounties of nature. Were there no established
administration 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 purpose 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 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 universal
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.
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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 shortage 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 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.
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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 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 taxgatherer 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
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Figure 1.6: Coleridge’s notes on Malthus: “I do not believe that 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.”
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Figure 1.7: Shelley: “‘.. after the poor have been stript naked by the taxgatherer
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...”
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Figure 1.8: Tiny Tim, from Charles Dickens’ A Christmas Carol. When he is
informed that Tiny Tim will die unless he receives medical treatment, Scrooge
remarks, “Then he had better die and reduce the surplus population!”. Many
of the events in Dickens’ books can be viewed as protests against the ideas of
Malthus.
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Figure 1.9: Charles Dickens’ Oliver Twist asks for a second portion of gruel,
provoking a storm of outrage. As a boy, Dickens himself spent some time in a
workhouse.
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Figure 1.10: A portrait of the British political economist, author and social theorist Harriet Martineau (1802-1876). She was a very close friend of Charles
Darwin’s older brother, Erasmus. Commenting on the ideas of Malthus, she
wrote: “Prudence as to time of marriage and making due provision for it
was, one would think, a harmless recommendation enough, under the circumstances.” Martineau’s books were highly successful, sometimes outselling those
of Charles Dickens.
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answer to Mr. Malthus. One can also view many of the books of Charles Dickens as
protests against Malthus’ point of view. For example, Oliver 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 authors defending Malthus was Harriet Martineau, who wrote: “The desire
of his heart and the aim of his work were that domestic 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 marriage and for making due
provision for it was, one would think, a harmless recommendation enough, under the
circumstances.”

1.8

Ricardo’s Iron Law of Wages; the Corn Laws

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 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.
Malthus became a close friend of the wealthy financier and economic theorist, David
Ricardo (1772-1823). He and Ricardo met frequently to discuss economic problems, and
when circumstances prevented them from meeting, they exchanged endless letters. Ricardo
and Malthus differed on the subject of the Corn Laws, but they never allowed this difference
of opinion to affect their friendship.
Although shortages of food had produced drastic increases in the price of grain, the
import of cheap foreign grain was effectively prevented by the Corn Laws. These laws
had been introduced by the large landowners, who controlled Parliament, but they were
opposed by the manufacturers, who wished to make less expensive food available to their
workers. On this issue, Malthus sided with the landowners, arguing that if England became
dependent on imports of foreign grain, the country would be insecure: What if England’s
ability to export manufactured goods in exchange for the grain should later be undermined
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Figure 1.11: The economist David Ricardo (1772-1823), a close friend of Malthus.
The joint pessimism of Ricardo and Malthus caused Carlyle to call economics
“the dismal science”.
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by foreign competition? Malthus pointed out that the country would then face starvation.
Ricardo, on the other hand, sided with the rising class of manufacturers. In 1832 the
Reform Bill gave the manufacturers control of Parliament, the Corn Laws were repealed,
and England’s rapidly-growing population became dependent on imports of foreign grain.
Ricardo accepted Malthus’ principle of population, and from it he deduced what came to
be called his “Iron Law of Wages”. According to Ricardo, labor is a commodity, and wages
are determined by the law of supply and demand: When wages fall below the starvation
level, the workers’ children die. Labor then becomes a scarce commodity, and wages rise.
On the other hand, when wages rise above the starvation level, the working population
multiplies rapidly, labor becomes a plentiful commodity, and wages fall again.
Thus, according to Ricardo, there is an Iron Law which holds wages at the minimum
level at which life can be supported. The combined pessimism of Malthus and Ricardo
caused Carlyle to call economics “the dismal science”.

1.9

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 result, 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 became the norm, just as Malthus would
have wished. After the Potato Famine of 1845, Ireland maintained a stable population of
roughly four million.
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Figure 1.12: The Irish Potato Famine.

1.9. THE IRISH POTATO FAMINE OF 1845

Figure 1.13: The Irish Potato Famine.
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The impact of Malthus on biology

The impact of Malthus’ Essay was great, not only in demography and political economics,
but also in biology. In 1836, Charles Darwin returned from his voyage on the Beagle
with a mass of facts and ideas on species out of which he was struggling to construct a
coherent picture; and Malthus gave him the clue he needed. “In October, 1838”, Darwin
wrote later in his Autobiography, “that is, fifteen months after I had begun my systematic enquiry, I happened to read for amusement ‘Malthus on Population’, and being well
prepared to appreciate the struggle for existence which everywhere goes on from longcontinued observation of the habits of animals and plants, it at once struck me that under
these circumstances favorable variations would tend to be preserved, and unfavorable ones
to be destroyed. The result of this would be the formation of new species. Here then I had
at last got a theory by which to work...”
Darwin wrote a sketch of his theory of evolution through natural selection; but he did
not publish it, probably because he had a premonition of the furious opposition which
his heretical ideas would provoke. In 1854 he returned to his work on species, but he
was writing on a scale which would have developed into an enormous multi-volume work,
whose completion might have taken the remainder of his life. Meanwhile, a young English
biologist named Alfred Russell Wallace, working in the jungles of Malaysia, arrived at
exactly the same theory as Darwin’s, and in exactly the same way - by reading Malthus!
Wallace wrote a short paper describing his theory and sent it to Darwin, asking the older
scientist’s opinion. Darwin was at first inclined to burn all his own work on the subject
out of fairness to Wallace, but his friends persuaded him to instead write a short paper
describing his views, which could be presented together with Wallace’s article. The two
papers were read together to a meeting of the Linnean Society, which listened in stunned
silence. Posterity has given both Darwin and Wallace credit for their joint discovery of the
theory of evolution through natural selection.
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Figure 1.14: Both Charles Darwin and Alfred Russel Wallace arrived at their
theories of natural selection in evolution as a result of reading Malthus.

1.11

Malthus importance of Malthus today

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 the impressive
scientific progress, of our century, 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 automatized agriculture has certainly come true. In the nations of the North,
only a small percentage of the population is engaged in agriculture, while most of the
citizens are free to pursue other goals than food production. Scandinavia is an example of
an area where poverty and war have both been eliminated locally, and where death from
infectious disease is a rarity.
These achievements would have been impossible without the low birth rates which
also characterize the region. In Scandinavia, and in other similar regions, low birth rates
and death rates, a stable population, high educational levels, control of infectious disease,
equal status for women, democratic governments, and elimination of poverty and war are
linked together in a mutually re-enforcing circle of cause and effect. By contrast, in many
large third-world cities, overcrowding, contaminated water, polluted air, dense population
without adequate sanitation, low status of women, high birth rates, rapidly increasing
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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.
Does the contrast between the regions of our contemporary world mean that Malthus
has been “proved wrong” in some regions and “proved right” in others? To answer this
question, let us re-examine the basic assertion which Malthus puts forward in Books I and
II of the 1803 version of his Essay.
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 prevented from doing so by powerful
and obvious checks. In general, Malthus tells us, populations cannot increase exponentially
because 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 periods of history when the populations of certain
societies do actually increase exponentially because of the opening of new lands or because
of the introduction 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 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”).
Hyperbolic trajectory 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 breakneck speed: In 1930, the population of
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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 decade.
The simple mathematical curve which most nearly approximates the global population
of humans as a function of time is an hyperbola of the form P=C/(2025-t). Here P is
the population, t is the year, and C=190,000,000,000 is a constant. 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 instead 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 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), 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 slightly 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 their food supply?
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Figure 1.15: The simple mathematical curve that fits best to human population data over the last 3,000 years is not an exponential increase, but
rather a hyperbola of the form P=C/(2025-t). Here P represents population,
C=190,000,000,000 and t is the year. The curve goes to infinity at t=2025 (only
a few years away), which is of course impossible. Global population has already
started to fall away from the hyperbolic trajectory. Will it level off, or will it
crash disastrously? Because of the enormous amount of human suffering that
would be involved in a population crash, the question has great importance.
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Limits to environmental carrying capacity

There are many indications that both the global population and the size if the global human
economy are rapidly approaching absolute limits set by the carrying capacity of the earth’s
environment. For example, a recent study by Vitousek, Ehrlich, Ehrlich and Matsen showed
that 40 percent of the net primary product of land-based photosynthesis is appropriated,
directly or indirectly, for human use. (The net primary product of photosynthesis is defined
as the amount of solar energy converted to chemical energy by plants minus the energy
used by the plants for their own metabolism). Thus, we are only a single doubling time
away from 80 percent appropriation, which would certainly imply a disastrous degradation
of the natural environment.
Another indication of our rapid approach to the absolute limit of environmental carrying
capacity can be found in the present rate of loss of biodiversity. The total number of species
of living organisms on the earth is thought be between 5 million and 30 million, of which
only 1.4 million have been described. Between 50 percent and 90 percent of these species
live in tropical forests, a habitat which is rapidly being destroyed because of pressures from
exploding human populations. 55 percent of the earth’s tropical forests have already been
cleared and burned; and an additional area four times the size of Switzerland is lost every
year. Because of this loss of habitat, tropical species are now becoming extinct at a rate
which is many thousands of times the normal background rate. If losses continue at the
present rate, 20 percent of all tropical species will vanish irrevocably within the next 50
years. One hardly dares to think of what will happen after that.
Further evidence that the total size of the human economy has reached or exceeded
the limits of sustainability comes from global warming, from the destruction of the ozone
layer, from the rate of degradation and desertification of land, from statistics on rapidly
vanishing non-renewable resources, and from recent famines.
In 1983, the Secretary-General of the United Nations established a World Commission
on Environment and Development, led by Gro Harlem Brundtland, who was then Prime
Minister of Norway. The Commission’s report, Our Common Future, examines the question
of whether the earth can support a population of 10 billion people without the collapse of
the ecological systems on which all life depends. With respect to food, the report has this
to say:
“...Researchers have assessed the ‘theoretical’ potential for global food production. One
study assumes that the area under food production can be around 1.5 billion hectares (3.7
billion acres - close to the present level), and that the average yields could go up to 5 tons of
grain equivalent per hectare (as against the present average of 2 tons of grain equivalent).
Allowing for production from rangelands and marine sources, the total ‘potential’ is placed
at 8 billion tons of grain equivalent.”
“How many people can this sustain? The present global average consumption of plant
energy for food, seed, and animal feed amounts to about 6,000 calories daily, with a range
among countries of 3,000-15,000 calories, depending on the level of meat consumption.
On this basis, the potential production could sustain a little more than 11 billion people.
But if the average consumption rises substantially - say, to 9,000 calories - the population
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carrying capacity of the Earth comes down under 7.5 billion.”
“These figures could be substantially higher if the area under food production and the
productivity of 3 billion hectares of permanent pasturage can be increased on a sustainable
basis. Nevertheless, the data do suggest that meeting the food requirements of an ultimate
world population of around 10 billion would require some changes in food habits, as well
as greatly improving the efficiency of traditional agriculture.”
Thus, the next doubling will bring the global population of humans near to or beyond the maximum number that the earth can support, even assuming greatly improved
agricultural yields. The study quoted in the Brundtland Report assumes that the world
average for agricultural yields per hectare can be doubled; but this assumption raises many
problems.
Extremely high-yield varieties of rice and wheat have indeed been produced by “Green
Revolution” plant geneticists, such as Norman Borlaug. However, monocultures are vulnerable to plant diseases. Will the exclusive cultivation of high-yield plant varieties expose
us to the risk of a repetition of the Irish Potato Famine on a much larger scale? High-yield
crop varieties also require heavy use of chemical fertilizers and pesticides, as well as large
amounts of water. Will the enormous quantities of fertilizer and water required be available
globally?
According to an MIT study (Man’s Impact on the Global Environment, MIT Press,
1970), the world’s food production rose by 34 percent between 1951 and 1966; but this
required a 146 percent increase in the use of nitrate fertilizers, and a 300 percent increase in
the use of pesticides. Between 1964 and 1987, the fertilizer consumption of Asia increased
by a factor of 10, from 4 million metric tons to 40 million metric tons. Much greater
increases will be needed if global agriculture is to double its productivity per hectare during
the next half century. Assuming the availability of the needed amounts of fertilizer, we
can anticipate that the runoff from fields, heavily saturated with nitrates and phosphates
and pesticides, will contaminate the ground-water, lakes and oceans, thus reducing fish
populations.
One can already observe a catastrophic depletion of oxygen in the bottom layers of such
bodies of water as the Baltic Sea (which is surrounded by countries presently making heavy
use of fertilizers in agriculture). This oxygen depletion is due to the growth of algae in
layers near to the surface, stimulated by the presence of nitrates and phosphates. Bacterial
decay of the algae at the bottom exhausts the oxygen; and in many parts of the Baltic, all
bottom-living species have disappeared.
Pesticides and fertilizer in drinking water can cause a variety of human health problems,
including cancer and methemoglobinemia. (Methemoglobinemia is sometimes called “blue
baby syndrome”, and it results from drinking water containing too large a concentration
of nitrates.)
If a global population of 10 billion is to be supported, another alternative is open:
More land can be exploited for agriculture. However, we may encounter as many problems
in doubling the area of the world’s agricultural land as in doubling its productivity per
hectare.
The cost of roads, irrigation, clearance and fertilizer for new agricultural land averages
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more than a thousand U.S. dollars per hectare. During the next half century, hunger will
strike the poorest parts of the world’s population. Capital for opening new agricultural
land cannot come from those who are threatened by famine. It must be found in some
other way.
A Report by the United Nations Food and Agricultural Organization makes the following statement concerning new agricultural lands: “In Southern Asia,...in some countries in
Eastern Asia, in the Near East, and North Africa...there is almost no scope for expanding
the agricultural area... In the dryer regions, it will even be necessary to return to permanent pasture the land which is marginal or sub-marginal for cultivation. In most of
Latin America and Africa south of the Sahara, there are still considerable possibilities for
expanding cultivated areas; but the costs of development are high, and it will often be
more economical to intensify the utilization of the areas already settled.”
In the 1950’s, both the USSR and Turkey attempted to convert arid grasslands into
wheat farms. In both cases, the attempts were defeated by drought and wind erosion, just
as the wheat farms of Oklahoma were overcome by drought and dust in the 1930’s.
If irrigation of arid lands is not performed with care, salt may be deposited, so that
the land is ruined for agriculture. This type of desertification can be seen, for example, in
some parts of Pakistan. Another type of desertification can be seen in the Sahel region of
Africa, south of the Sahara.
Rapid population growth in the Sahel has led to overgrazing, destruction of trees, and
wind erosion, so that the land has become unable to support even its original population.
In the Sahel, and in many other regions of the world, scarcity of fresh water may become
critical as populations increase, a fact which is indicated by quickly-falling water tables in
many regions.
Added to the agricultural and environmental problems, are problems of finance and
distribution. Famines can occur even when grain is available somewhere in the world,
because those who are threatened with starvation may not be able to pay for the grain, or
for its transportation. The economic laws of supply and demand are not able to solve this
type of problem. One says that there is no “demand” for the food (meaning demand in
the economic sense), even though people are in fact starving.
We can anticipate that as the earth’s human population approaches 10 billion, severe
famines will occur in many developing countries. The beginnings of this tragedy can already
be seen. It is estimated that roughly 30,000 children now die every day from starvation,
or from a combination of disease and malnutrition.
An analysis of the global ratio of population to cropland shows that we may already
have 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 our present agricultural output depends 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
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Figure 1.16: Climate change, overgrazing and lack of water have turned many
formerly-fertile areas of the world into deserts.

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 result that much land will be degraded
through erosion and salination. Reserves of oil are likely to be exhausted by the end of 21st
century. Thus there is a danger that just as global population reaches the unprecedented
level of 10 billion or more, the agricultural base for supporting it may suddenly collapse.
The resulting ecological catastrophe, possibly compounded by war and other disorders,
could produce famine and death on a scale unprecedented in history - a catastrophe of
unimaginable proportions, involving billions rather than millions of people.
The resources of the earth and the techniques of modern science can support a global
population of moderate size in comfort and security; but the optimum size is probably
much smaller than the world’s present population.
Given a sufficiently small global population, renewable sources of energy can be found to
replace disappearing fossil fuels. Technology may also be able to find renewable substitutes
for many disappearing mineral resources for a global population of a moderate size. What
technology cannot do, however, is to give a global population of 10 billion people the
standard of living which the industrialized countries enjoy today.
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What would Malthus say today?

What would Malthus tell us if he were alive today? Undoubtedly he would say that we have
reached a period of human history where it is vital to stabilize the world’s population if
catastrophic environmental degradation and famine are to be avoided. He would applaud
efforts to reduce suffering by eliminating poverty, widespread disease, and war; but he
would point out that, since it is necessary to stop the rapid increase of human numbers, it
follows that whenever the positive checks to population growth are removed, it is absolutely
necessary to replace them by preventive checks. Malthus’ point of view became more broad
in the successive editions of his Essay; and if he were alive today, he might even agree that
family planning is the most humane of the preventive checks.
In Malthus’ Essay on the Principle of Population, population pressure appears as one
of the main causes of war; and Malthus also discusses many societies in which war is one
of the 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.
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Chapter 2
STEPS NEEDED FOR
POPULATION STABILIZATION
2.1

All the needed reforms are desirable in themselves

Experts agree that the following steps are needed if we are to avoid a catastrophic global
famine and population crash:
1. Higher education and higher status for women throughout the world. Women need
higher education to qualify for jobs outside their homes, and higher status within
their families so they will net be forced into the role of baby-producing machines.
2. Primary health care for all. Children should be vaccinated against preventable diseases. Materials and information for family planning should be provided for all
women who desire smaller families. Advice should be given on improving sanitation.
3. The provision of clean water supplies near to homes is needed in order to reduce
the incidence of water-borne diseases. In some countries today, family members,
including children, spend large amounts of time carrying water home from distant
sources.
4. State provision of care for the elderly is a population-stabilization measure because
in many countries, parents produce many children so that the children will provide
for them in their old age.
5. In many countries child labor is common, and in some there is even child slavery.
Parents who regard their children as a source of income are motivated to produce large
families. Enforceable laws against child labor and slavery contribute to population
stabilization.
6. General economic progress has been observed to contribute to population stabilization. However in some countries there is a danger of population growing so rapidly
that it prevents the economic progress that would otherwise have stabilized population. This situation is known as the demographic trap.

45

46

POPULATION AND THE ENVIRONMENT

Figure 2.1: Professor Sir Partha Dasgupta of Cambridge University has pointed
out that all of the steps that are needed for population stabilization are desirable in themselves.

2.2

Higher status and higher education for women

It is only recently that women have had the right to vote. In most of the industrialized
countries, this right was only granted during the early part of the 20th century. In some
countries, this reform was even slower. For example. in Switzerland. it was only in 1971
that women gained the right to vote in federal elections. In Lichtenstein, women’s right
to vote was delayed until 1981. It was only in December, 2015 that Saudi Arabia granted
the right to vote to women. Currently, the only country in the world where this right is
denied is the Vatican City.
It is important that women should have equal political representation because female
representation not only advances gender equality in legal matters, such as the inheritance
of property, but also promotes the rights of children.
Prior to the 20th century, women were very largely barred from higher education. In
later chapters we will look at some particular cases. For example, the famous pioneer of
modern educational methods, Dr. Maria Montessori, had to overcome many barriers to
obtain her medical degree.
With higher education, comes the motivation and the opportunity for women to have
jobs outside their homes. With lower rates of infant mortality, and the aid of machines,
being a housewife and mother has become less and less a lifelong full-time occupation.
Experts agree that higher education for women. and jobs for women outside their homes
are vitally important measures for population stabilization; but these reforms are also
very desirable for their own sake, for the sake of justice, and for the sake of the uniquely
life-oriented vision that women can bring to public life.
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Figure 2.2: Higher education and higher political representation for women are
vitally needed reforms.

2.3

Primary health care for all

An International Conference on Primary Health Care took place at Alma-Ata, USSR, 6-12
September, 1978. Point VII of the Alma-Ata Declaration defines primary health care as
follows:
Primary health care
1. reflects and evolves from the economic conditions and sociocultural and political characteristics of the country and its communities and is based on the application of the
relevant results of social, biomedical and health services research and public health
experience;
2. addresses the main health problems in the community, providing promotive, preventive, curative and rehabilitative services accordingly;
3. includes at least: education concerning prevailing health problems and the methods
of preventing and controlling them; promotion of food supply and proper nutrition;
an adequate supply of safe water and basic sanitation; maternal and child health
care, including family planning; immunization against the major infectious diseases;
prevention and control of locally endemic diseases; appropriate treatment of common
diseases and injuries; and provision of essential drugs;
4. involves, in addition to the health sector, all related sectors and aspects of national and
community development, in particular agriculture, animal husbandry, food, industry,
education, housing, public works, communications and other sectors; and demands
the coordinated efforts of all those sectors;
5. requires and promotes maximum community and individual self-reliance and participation in the planning, organization, operation and control of primary health care,
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Figure 2.3: The provision of primary health care to all countries throughout the
world should include not only measures, such as vaccination, for the prevention
of diseases, but also making advice and materials for family planning available
to all women who desire them.

Figure 2.4: Bill and Melinda Gates.
making fullest use of local, national and other available resources; and to this end
develops through appropriate education the ability of communities to participate;
6. should be sustained by integrated, functional and mutually supportive referral systems,
leading to the progressive improvement of comprehensive health care for all, and giving
priority to those most in need;
7. relies, at local and referral levels, on health workers, including physicians, nurses,
midwives, auxiliaries and community workers as applicable, as well as traditional
practitioners as needed, suitably trained socially and technically to work as a health
team and to respond to the expressed health needs of the community.
Provision of primary health care is high on the list of priorities of the World Health
Organization. The Bill and Melinda Gates Foundation has also made great financial contributions to this goal.
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Figure 2.5: Carrying water from distant sources to homes is a time-consuming
burden. Often this task is performed by children.

2.4

Clean water supplies near homes

According to the World Health Organization, 842,000 deaths per year are attributable
to a lack of safe drinking water supply, sanitation and hygiene. Wikipedia states that
“Waterborne diseases can have a significant impact on the economy, locally as well as
internationally. People who are infected by a waterborne disease are usually confronted
with related costs and not seldom with a huge financial burden. This is especially the
case in less developed countries. The financial losses are mostly caused by e.g. costs
for medical treatment and medication, costs for transport, special food, and by the loss
of manpower. Many families must even sell their land to pay for treatment in a proper
hospital. On average, a family spends about 10% of the monthly households income per
person infected.”

2.5

State provision of care for the elderly

In many countries, elderly parents have traditionally been cared for by their children. This
is one of the motives for large family size. Parents with many children feel that they
will have a secure old age. For example, in India, parents are typically cared for by their
children into old age, most commonly by their sons. Thus, many parents in India continue
to have children until they produce a son, and this often leads to large family sizes. State
supported care for the elderly throughout the world is an important step that is needed
for population stabilization.
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Figure 2.6: Government-provided care for the elderly will help to stabilize the
currently-exploding global population of humans.

2.6

Abolition of child labor and slavery

Today the hard-won achievements of reformers in the industrialized countries are being
undermined and lost because of uncritical and unregulated globalization. A factory owner
or CEO, anxious to avoid high labor costs, and anxious to violate environmental regulations
merely moves his factory to a country where laws against child labor and rape of the
environment do not exist or are poorly enforced. In fact, he must do so or be fired,
since the only thing that matters to the stockholders is the bottom line. One might say
(as someone has done), that Adam Smith’s invisible hand is at the throat of the world’s
peoples and at the throat of the global environment.
The movement of a factory from Europe or North America to a country with poorly
enforced laws against environmental destruction, child labor and slavery puts workers into
unfair competition. Unless they are willing to accept revival of the unspeakable conditions
of the early Industrial Revolution, they are unable to compete.
Today, child labor accounts for 22% of the workforce in Asia, 32% in Africa, and 17%
in Latin America. Large-scale slavery also exists today, although there are formal laws
against it in every country. There are more slaves now than ever before - their number is
estimated to be between 12 million and 27 million. Besides outright slaves, who are bought
and sold for as little as 100 dollars, there many millions of workers whose lack of options
and dreadful working conditions must be described as slave-like.
We need to reform our economic system to give it both a social conscience and an
ecological conscience. Perhaps some of the things that the world produces and consumes
today are not really necessary.

2.6. ABOLITION OF CHILD LABOR AND SLAVERY

51

Figure 2.7: Laws prohibiting child labor are non-existent in many countries, or
poorly enforced.

Figure 2.8: More slaves exist today than ever before.

52

2.7

POPULATION AND THE ENVIRONMENT

General economic progress

It has been observed that general economic progress leads to population stabilization.
However, it often happens that population growth in a country is so rapid that it prevents
economic progress. This phenomenon is known as the demographic trap. For example, if
we look at the population-age structure of Egypt in 2005. shown in Figure 2.9, we see
that there are very many young people approaching reproductive age, and very few old
people. Thus the birth rate will not be balanced by the death rate, and the population
of any country with a similar population-age structure can be expected to grow rapidly,
preventing the economic development that might have slowed population growth. In such
a situation, strong state-supported birth control programs are clearly needed.
Very early marriage and forced marriage must also be discouraged. We can recall that
Malthus mentions late marriage as one of the preventive checks to population growth.
Forced and child marriages entrap women and young girls in relationships that deprive
them of their basic human rights. Forced marriage constitutes a human rights violation in
and of itself.
According to the website Stop Violence Against Women, “In 2003, the International
Centre for Research on Women estimated that more than 51 million girls under 18 years
were married and they expected the figure to rise to over 100 million within the next ten
years. Similarly, in 2006, experts estimated that thirty-eight percent of young women aged
20 to 24 in the fifty least developed countries were married before the age of 18.
“In Early Marriage: A Harmful Traditional Practice, UNICEF estimates that among
women aged 15 to 24, 48 percent were married before the age of 18 in South Asia. In
Bangladesh, 27.3 percent of women aged 15 to19 years old were married by the age of 15,
and 65.3 percent of women aged 20 to 24 were married before the age of 18.
“UNICEF estimates that in Africa 42 percent of women aged 15 to 24 were married
before the age of 18. In Niger, 27.3 percent of women ages 15 to 19 were married before
the age of 15, and 76.6 percent of women ages 20 to 24 were married before the age of 18.
According to surveys conducted by the National Committee on Traditional Practices of
Ethiopia (NCTPE), the prevalence of marriage by abduction is as high as 92 per cent in
Southern Nations Nationalities and Peoples Region (SNNPR), with a national average of
69 percent.”
Today’s world is one in which the wealth of the richest 1% of the global population
increased by 82% in 2017, while for the poorest half of humanity there was no increase at
all. It is a world where an estimated 11 million children die every year from starvation
or from diseases related to poverty. It is a world where obesity is a serious public health
problem in rich nations, while at the same time, children in poorer countries scavenge
among toxic wastes in garbage dumps. It is a world where almost a billion people are
undernourished.
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Figure 2.9: The population pyramid of Egypt in 2005.

Figure 2.10: A slum in India
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Figure 2.11: Children scavenging at a garbage dump.
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Chapter 3
THE BATTLE FOR BIRTH
CONTROL
3.1

Economics without ethics

Adam Smith
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 nature. 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.
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 something 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:

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.
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Figure 3.1: Newcomen’s steam engine
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.
The following account of the Highland Clearances has been left by Donald McLeod,
a crofter in the district of Sutherland: “The consternation and confusion were extreme.
Little or no time was given for the removal of persons 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 effects. 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.”
Newcomen’s steam engine Between 1750 and 1860, the English Parliament passed a
large number of “Enclosure Acts”, abolishing the rights of small farmers to pasture their
animals 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,
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Figure 3.2: London during the industrial revolution

Figure 3.3: A girl pulling a coaltub through the narrow space left by removal of
coal from a seam.
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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.
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. 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 whatever... 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 unpaved 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 convenience 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
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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.”

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 employ 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 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.

64

POPULATION AND THE ENVIRONMENT

Figure 3.4: Adam Smith (1723-1790)
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, ropemakers...”

Adam Smith’s remarks on population
Adam Smith was a Malthusian in the sense that he believed that the large excess of births
among the poor is continuously cut back by the terrible rate of infant mortality in the
lowest class of society. Here are some of his words on the subject: “Poverty... seems even
to be favourable to generation. A half-starved Highland woman frequently bears more
than twenty children... Luxury in the fair sex, while it enflames perhaps the passion for
enjoyment, seems always to weaken and frequently to destroy altogether, the powers of
generation. But poverty... is extremely unfavourable to the rearing of children... It is
not uncommon... in the Highlands... for a mother who has borne twenty children not to
have two alive... In civilized society it is only among the inferior ranks of people that the
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scantiness of subsistence can set limits to the further multiplication of the human species...
by destroying a great part of the children which their fruitful marriages produce.”
Smith thought that the laws of supply and demand apply to the number of people in
the working class. If more workers are needed, wages rise and more of the children of the
poor survive. It is, of course, in the interest of factory owners to have very cheap labor, and
the bitter opposition of the establishment to both birth control and trade unions can be
understood by the desire to force wages down to the absolute minimum needed to support
life.

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 gathering stood up when Smith entered. “Pray be seated, gentlemen”,
Smith said. “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 halfstarved 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
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both the ethical and ecological dimensions needed for social justice, widespread happiness,
and sustainability1 .

3.2

The reform movement

Trade unions; Robert Owen
During the early phases of the Industrial Revolution in England, the workers suffered
greatly. Enormous fortunes were made by mill and mine owners, while workers, including
young children, were paid starvation wages for cruelly long working days. However, trade
unions, child labor laws, and the gradual acceptance of birth control finally produced a
more even distribution of the benefits of industrialization.
One of the most interesting pioneers of these social reforms was Robert Owen (17711858), who is generally considered to have been the father of the Cooperative Movement.
Although in his later years not all of his projects developed as he wished, his life started
as an amazing success story. Owen’s life is not only fascinating in itself; it also illustrates
some of the reforms that occurred between 1815 and 1850.
Robert Owen was born in Wales, the youngest son of a family of iron-mongers and
saddle-makers. He was a very intelligent boy, and did well at school, but at the age of 9,
he was apprenticed to a draper, at first in Wales. Later, at the age of 11, he was moved
to London, where he was obliged to work eighteen hours a day, six days a week, with
only short pauses for meals. Understandably, Robert Owen found this intolerable, and he
moved again, this time to Manchester, where he again worked for a draper.
While in Manchester, Robert Owen became interested in the machines that were beginning to be used for spinning and weaving. He borrowed a hundred pounds from his brother,
and entered (as a partner) a small business that made these machines. After two years of
moderate success as a small-scale industrialist, Owen saw the newspaper advertisement of
a position for manager of a large spinning mill, owned by a Mr. Drinkwater.
“I put on my hat”, Owen wrote later, “and proceeded straight to Mr. Drinkwater’s
counting house. ‘How old are you?’ ‘Twenty this May’, was my reply. ‘How often do you
get drunk in the week?’... ‘I was never’, I said, ‘drunk in my life.’ blushing scarlet at this
unexpected question. ‘What salary do you ask?’ ‘Three hundred a year’, was my reply.
‘What?’, Mr. Drinkwater said with some surprise, repeating the words, ‘Three hundred
pounds! I have had this morning I know not how many seeking the situation and I do not
think that all of their askings would amount to what you require.’ ‘I cannot be governed
by what others seek’, said I, ‘and I cannot take less.’
Apparently impressed by Robert Owen’s success as a small-scale industrialist, and
1

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 3.5: New Lanark World Heritage village in Scotland. A view of the
school.
perhaps also impressed by his courage, Mr. Drinkwater hired him. Thus, at the age of 19,
Owen became the manager of a large factory. Mr. Drinkwater had no cause to regret his
decision, since his new manager quickly became the boy wonder of Manchester’s textile
community. Within six months, Drinkwater offered Owen a quarter interest in his business.
After several highly successful years in his new job, Robert Owen heard of several mills
that were for sale in the village of New Lanark, near to Glasgow. The owner, Mr. Dale,
happened to be the father of the girl with whom Robert Owen had fallen in love. Instead
of directly asking Dale for permission to marry his daughter, Owen (together with some
business partners) first purchased the mills, after which he won the hand of the daughter.
Ownership of the New Lanark mills gave Robert Owen the chance to put into practice
the ideas of social reform that he had been developing throughout his life. Instead of
driving his workers by threats of punishment, and instead of subjecting them to cruelly
long working hours (such as he himself had experienced as a draper’s apprentice in London),
Owen made the life of his workers at New Lanark as pleasant as he possibly could. He
established a creche for the infants of working mothers, free medical care, concerts, dancing,
music-making, and comprehensive education, including evening classes. Instead of the
usual squalid one-room houses for workers, neat two-room houses were built. Garbage
was collected regularly instead of being thrown into the street. New Lanark also featured
pleasant landscaped areas.
Instead of leading to bankruptcy, as many of his friends predicted, Robert Owen’s
reforms led to economic success. Owen’s belief that a better environment would lead to
better work was vindicated. The village, with its model houses, schools and mills, became
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internationally famous as a demonstration that industrialism need not involve oppression
of the workers. Crowds of visitors made the journey over narrow roads from Glasgow to
learn from New Lanark and its visionary proprietor. Among the twenty thousand visitors
who signed the guest-book between 1815 and 1825 were the Grand Duke Nicholas of Russia
(who later became Czar Nicholas I), and Princes John and Maximilian of Austria.
Robert Owen’s ideas of social reform can be seen in the following extract from an
“Address to the Inhabitants of New Lanark”, which he presented on New Year’s Day,
1616: “What ideas individuals may attach to the term ‘Millennium’ I know not; but I
know that society may be formed so as to exist without crime, without poverty, with
health greatly improved, with little, if any, misery. and with intelligence and happiness
increased a hundredfold; and no obstacle whatsoever intervenes at this moment except
ignorance to prevent such a state of society from becoming universal.”
Robert Owen believed that these principles could be applied not only in New Lanark
but also in the wider world. He was soon given a chance to express this belief. During
the years from 1816 to 1820, apart from a single year, business conditions in England were
very bad, perhaps as a result of the Napoleonic Wars, which had just ended. Pauperism
and social unrest were widespread, and threatened to erupt into violence. A committee to
deal with the crisis was formed under the leadership of the Dukes of Kent and York.
Because of Owen’s reputation, he was asked for his opinion, but the committee was
hardly expecting the answer that they received from him. Robert Owen handed the two
Dukes and the other committee members a detailed plan for getting rid of pauperism by
making paupers productive. They were to be settled in self-governing Villages of Cooperation, each with between 800 and 1,200 inhabitants. Each family was to have a private
apartment, but there were to be common sitting rooms, reading rooms and kitchens. Near
to the houses, there were to be gardens tended by the children, and farther out, fields to
be cultivated by the adults. Still farther from the houses, there was to be a small factory.
Owen’s idea for governmentally-planned paupers’ collectives was at first rejected out of
hand. The early 19th century was, after all, a period of unbridled laissez-faire economics.
Owen then bombarded the Parliament with pamphlets advocating his scheme. Finally a
committee was formed to try to raise the money to establish one Village of Cooperation
as an experiment; but the money was never raised.
Unwilling to accept defeat, Robert Owen sold his interest in New Lanark and sailed
for America, where he believed that his social experiment would have a better chance of
success. He bought the town of Harmonie and 30,000 acres of land on the banks of the
Wabash River in Indiana. There he established a Village of Cooperation which he named
“New Harmony”. He dedicated it on the 4th of July, 1826. It remained a collective for
only two years, after which individualism reasserted itself. Owen’s four sons and one of his
daughters made their homes in New Harmony, and it also became the home of numerous
scientists, writers and artists.
Owen’s son, Robert Dale Owen, became a member of the U.S. House of Representatives,
where he introduced the bill establishing the Smithsonian Institution. In 1862 he wrote an
eloquent letter to Abraham Lincoln urging emancipation of the slaves. Three days later,
probably influenced by Owen’s letter, Lincoln read the Emancipation Proclamation to his
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cabinet. Another son, Richard Owen, served as President of the University of Indiana, and
was later elected as the first President of Purdue University.
When Robert Owen returned to England shortly after dedicating New Harmony, he
found that he had become a hero of the working classes. They had read his writings
avidly, and had begun to establish cooperatives, following his principles. There were both
producer’s cooperatives and consumer’s cooperatives. In England, the producer’s cooperatives failed, but in Denmark they succeeded2 .
One of the early consumer’s cooperatives in England was called the Rochdale Society
of Equitable Pioneers. It was founded by 28 weavers and other artisans, who were being
forced into poverty by mechanization. They opened a small cooperative store selling butter,
sugar, flour, oatmeal and candles. After a few months, they also included tobacco and tea.
From this small beginning, the Cooperative Movement grew, finally becoming one of the
main pillars of the British Labour Party.
Robert Owen’s attention now turned from cooperatives to the embryonic trade union
movement, which was struggling to establish itself in the face of fierce governmental opposition. He assembled the leaders of the working class movement and proposed the formation
of the “Grand National Moral Union of Productive and Useful Classes”. The name was
soon shortened to “The Grand National Consolidated Trades Union” or simply the “Grand
National”.
Owen’s Grand National was launched in 1833, and its membership quickly grew to half
a million. It was the forerunner of modern nationwide trade unions, but it lasted only
two years. Factory-owners saw the Grand National as a threat, and they persuaded the
government to prosecute it under anti-union laws. Meanwhile, internal conflicts helped to
destroy the Grand National. Owen was accused of atheism by the working class leaders,
and he accused them of fermenting class hatred.
Robert Owen’s influence helped to give raw laissez faire capitalism a more human face,
and helped to spread the benefits of industrialization more widely. Through the work of
other reformers like Owen, local trade unions succeeded, both in England and elsewhere;
and in the end, successful national unions were finally established. The worst features of the
early Industrial Revolution were moderated by the growth of the trade union movement,
by child labor laws, by birth control and by minimum wage laws.

Rusting of the Iron Law
David Ricardo’s Iron Law of Wages maintained that workers must necessarily live at the
starvation level: Their wages are determined by the law of supply and demand, Ricardo
said. If the wages should increase above the starvation level, more workers’ children would
survive, the supply of workers would increase, and the wages would fall again. This gloomy
pronouncement was enthusiastically endorsed by members of the early 19th century Establishment, since it absolved them from responsibility for the miseries of the poor. However,
2

The success of Danish agricultural producer’s cooperatives was helped by the People’s High School
movement, founded by N.F.S. Grundvig (1783-1872).
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Figure 3.6: Robert Owen, (1771-1858), founder of the Cooperative Movement.
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the passage of time demonstrated that the Iron Law of Wages held only under the assumption of an economy totally free from governmental intervention.
Both the growth of the political power of industrial workers, and the gradual acceptance
of birth control were important in eroding Ricardo’s Iron Law. Birth control is especially
important in countering the argument used to justify child labor under harsh conditions.
The argument (still used in many parts of the world) is that child labor is necessary in
order to save the children from starvation, while the harsh conditions are needed because
if a business provided working conditions better than its competitors, it would go out of
business. However, with a stable population and appropriate social legislation prohibiting
both child labor and harsh working conditions, the Iron Law argument fails.

The Fabian Society
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 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, Emmeline Pankhurst, Bertrand
Russell, John Maynard Keynes, Harold Laski, Ramsay MacDonald, Clement Attlee, 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.
The reform movement’s efforts, especially those of the Fabians, overcame the worst horrors of early 19th century industrialism, but today their hard-won achievements are being
undermined and lost because of uncritical and unregulated globalization. Today, a factory
owner or CEO, anxious to avoid high labor costs, and anxious to violate environmental
regulations merely moves his factory to a country where laws against child labor and rape
of the environment do not exist or are poorly enforced. In fact, he must do so or be fired,
since the only thing that matters to the stockholders is the bottom line.
The movement of a factory from Europe or North America to a country with poorly
enforced laws against environmental destruction, child labor, and slavery, puts workers into
unfair competition. Unless they are willing to accept revival of the unspeakable conditions
of the early Industrial Revolution, they are unable to compete.
Today, child labor accounts for 22% of the workforce in Asia, 32% in Africa, and 17%
in Latin America. Large-scale slavery also exists today, although there are formal laws
against it in every country. There are more slaves now than ever before. Their number is

72

POPULATION AND THE ENVIRONMENT

Figure 3.7: The sociologist, economist, socialist, labour historian and social reformer, Beatrice Webb (1858-1943), played an important role in the founding
of the Fabian Society and the British Labour Party.
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estimated to be between 12 million and 27 million. Besides outright slaves, who are bought
and sold for as little as 100 dollars, there many millions of workers whose lack of options
and dreadful working conditions must be described as slavelike. 3

3.3

Birth Control in England: The Utilitarians

James Mill and John Stuart Mill
John Stuart Mill (1806-1873) showed his genius at an early age, and his father, the Utilitarian philosopher and political economist James Mill, immediately began to groom him
to replace Jeremy Bentham as the leader of the Utilitarian movement. From the age of 3
onwards, Mill was deliberately kept away from children of his own age and made to spend
all his waking hours in study. Play was not allowed, since it would break the habit of
continual diligence.
At the age of three, Mill was taught Greek. By the time he reached eight, he had
read Aesop’s Fables, Xenophon’s Anabasis, and all the works of Herodotus. He was also
acquainted with Lucian, Diogenes Laërtius, Isocrates and six dialogues of Plato, in their
original language. Furthermore, he had also read a great deal of history in English and
had been taught arithmetic, physics and astronomy.
When he was twelve, Mill began a thorough study of the scholastic logic, at the same
time reading Aristotle’s logical treatises in the original language. At thirteen, he was
introduced to political economy and studied the classical economists Adam Smith and
David Ricardo. In fact Ricardo, who was a close friend of his father, used to invite the
young Mill to his house for a walk in order to talk about political economy.
At the age of fourteen, Mill spent a year in France, where he attended the winter courses
on chemistry, zoology, logic of the Faculté des Sciences, as well as taking a course of the
higher mathematics. He also met the economist Jean-Baptiste Say, a friend of his father,
and the political philosopher Henri Saint-Simon.
3
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Figure 3.8: The Utilitarian philosopher and political economist James Mill (17731836) was an early advocate of birth control. In his Elements of Political
Economy, he wrote: “The result to be aimed at 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.”
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Figure 3.9: As a Member of Parliament, John Stuart Mill (1806-1873) introduced
a law, the first of its kind, to give votes to women. Unfortunately it was defeted,
but it set a precedent. He also foresaw that economic growth would have to
end.

Limits to growth
John Stuart Mill pioneered the concept of a steady.state economy. He realized that on
a finite earth, neither the population of humans nor the economy can continue to grow
forever. In 1848 (when there were just over one billion people in the world), he described
the optimal global population in the following words:
“The density of population necessary to enable mankind to obtain, in the greatest
degree, all the advantages of cooperation and social intercourse, has, in the most populous
countries, been attained. A population may be too crowded, although all be amply supplied
with food and raiment.”
“... Nor is there much satisfaction in contemplating the world with nothing left to the
spontaneous activity of nature; with every rood of land brought into cultivation, which is
capable of growing food for human beings; every flowery waste or natural pasture plowed
up, all quadrupeds or birds which are not domesticated for man’s use exterminated as his
rivals for food, every hedgerow or superfluous tree rooted out, and scarcely a place left
where a wild shrub or flower could grow without being eradicated as a weed in the name
of improved agriculture. If the earth must lose that great portion of its pleasantness which
it owes to things that the unlimited increase of wealth and population would extirpate
from it, for the mere purpose of enabling it to support a larger, but not better or happier
population, I sincerely hope, for the sake of posterity, that they will be content to be
stationary, long before necessity compels them to it.”
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Contributions to Utilitarian theory
Jeremy Bentham (1748-1832) had written that “it is the greatest happiness of the greatest
number that is the measure of right and wrong”. Mill refined this basic principle of
Utilitarianism by pointing out the difference between higher pleasures, for example moral
or intellectual pleasures, and lower ones, such as pleasures of the flesh. Mill remarked that
“It is better to be a human being dissatisfied than a pig satisfied; better to be Socrates
dissatisfied than a fool satisfied. And if the fool, or the pig, are of a different opinion, it is
because they only know their own side of the question.”

Ideas on economics and on individual liberty
According to David Ricardo’s “Iron Law of Wages”, laborers must always live on the exact
borderline between starvation and survival. Wages, Ricardo argued, are determined by the
laws of supply and demand. If wages increase above the starvation level, more children of
workers survive, the supply of workers increases, and the wages fall once more.
Mill rebelled against Ricardo’s dismal “Iron Law” by pointing out that although the
means of production might be regulated by the necessities of economics, social conscience
can determine the way in which the goods are distributed. (Later Mahatma Gandhi extended this idea by showing that social conscience can also play a role in the way that
goods are produced).
John Stuart Mill also contributed importantly to the idea of individual liberty as opposed to unlimited control by the state or by social opinion. He is the author of the
following influential principle: “The only purpose for which power can be rightfully exercised over any member of a civilized community, against his will, is to prevent harm to
others.”

Opposition to slavery
Regarding slavery, Mill wrote: “This absolutely extreme case of the law of force, condemned
by those who can tolerate almost every other form of arbitrary power, and which, of all
others, presents features the most revolting to the feeling of all who look at it from an
impartial position, was the law of civilized and Christian England within the memory of
persons now living: and in one half of Angle-Saxon America three or four years ago, not
only did slavery exist, but the slave trade, and the breeding of slaves expressly for it,
was a general practice between slave states. Yet not only was there a greater strength of
sentiment against it, but, in England at least, a less amount either of feeling or of interest
in favour of it, than of any other of the customary abuses of force: for its motive was the
love of gain, unmixed and undisguised: and those who profited by it were a very small
numerical fraction of the country, while the natural feeling of all who were not personally
interested in it, was unmitigated abhorrence.”
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Member of Parliament and advocate of for votes for women
During the years between 1865 and 1868, John Stuart Mill served simultaneously as a
Member of Parliament and as Lord Rector of the University of St. Andrews. In Parliament,
Mill was the first person to call for votes for women. His motion was defeated, but it set
an important precedent. Mill may have been influenced by his wife, Harriet Taylor Mill,
who was a brilliant person in her own right.
Together with his wife and stepdaughter, Mill composed a book entitled The Subjugation of Women, which was completed in 1861. It contains a passage arguing that “the legal
subordination of one sex to another - is wrong in itself, and now one of the chief hindrances
to human improvement; and that it ought to be replaced by a system of perfect equality,
admitting no power and privilege on the one side, nor disability on the other.
Ricardo’s model accurately described the condition of industrial workers at the time
when he was living. However, this model did not take into account the possibility of
trade unions and social legislation fixing the minimum wage; nor did Ricardo’s model take
into account the possibility that workers would use birth control to limit their population
growth.
We have seen that Malthus himself was opposed to birth control, advocating late marriage and “moral restraint” instead as the proper means for avoiding excessive population
growth. However others in England, notably the Utilitarians, while accepting Malthus’
ideas concerning population pressure, advocated birth control as a means of relieving it.
In 1821, the Utilitarian philosopher James Mill (the father of John Stuart Mill) wrote in his
Elements of Political Economy: “The result to be aimed at 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.”
This somewhat vague advocacy of birth control was made much more explicit by the
trade union leader Francis Place (1771-1854). In 1822 Place published, at considerable
risk to himself, a pamphlet entitled To the Married of Both Sexes of the Working People.
Place’s pamphlet contains 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.” “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.”
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“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 miseries? 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.”
Place’s pamphlet then goes on to describe very explicitly the sponge method of contraception. “What is to be done is this. A piece of soft sponge is tied by a bobbin or penny
ribbon, and inserted just before intercourse takes place. Many tie a sponge to each end of
a 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...”
In 1832, Dr. Charles Knowlton, a Boston physician, published a book entitled The
Fruits of Philosophy, or the Private Companion of Young Married People. It reviewed
the various methods of birth control then available, and it pointed out that in order to be
reliable, the sponge method required the use of a saline douching solution. This small book
was reprinted in England and sold for a number of years without opposition. However, in
1876, the book was classified as obscene under a new law, and a bookseller was sentenced
to two years in prison for selling it. The feminist leader, Annie Besant, and the liberal
politician, Charles Bradlaugh, then provoked a new trial by selling the book themselves.
They sent a polite letter to the magistrates announcing when and where they intended to
sell Knowlton’s book, and asking to be arrested. The result was a a famous trial, at which
the arguments of Malthus were quoted both by the judge and by the defense. The result
of trial was inconclusive, however: Annie Besant and Charles Bradlaugh were acquitted,
but Knowlton’s book was held 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 improved; and under the new conditions, Ricardo’s Iron Law
of Wages fortunately no longer seemed to hold.

Trade unions and child labor laws
The battle to establish trade unions was not won easily. 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.
One of the important influences for reform was the Fabian Society, founded in London
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Figure 3.10: Francis Place (1771-1854), was a trade union leader and reformer
who was anxious to improve the lives of workers. His political activities brought
him into contact with William Godwin, James Mill, John Stuart Mill, Robert
Owen and Jeremy Bentham. He courageously advocated birth control at a
time when it was dangerous to do so.
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Figure 3.11: Annie Besant (1847-1933). She and the Liberal politician Charles
Bradlaugh sent a polite letter to the magistrates announcing when and where
they intended to sell Knowlton’s book on birth control methods, and asking
to be arrested. The result was a a famous trial, at which the arguments of
Malthus were quoted both by the judge and by the defense. The result of
trial was inconclusive, however: Annie Besant and Charles Bradlaugh were
acquitted, but Knowlton’s book was held to be obscene.

3.3. BIRTH CONTROL IN ENGLAND: THE UTILITARIANS

81

Figure 3.12: Marie Stopes (1880-1958). She founded the first birth control clinic
in Britain, and authored the controversial sex manual Married Love. Stopes
disapproved of abortion and believed that birth control methods should be
used to make abortion unnecessary. She edited the newsletter Birth Control
News, which gave explicit practical advice.
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, Emmeline Pankhurst, Bertrand
Russell, John Maynard Keynes, Harold Laski, Ramsay MacDonald, Clement Attlee, 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 (17951891), John Ruskin (1819-1900) and William Morris (1834-1896). They considered the
numbingly repetitive work of factory laborers 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 workshops, where creative freedom and warm human relationships would make
work rewarding and pleasant. In several Scandinavian countries, whose industrialization
came later than England’s, efforts were made to preserve traditions of design. Hence the
present artistic excellence of Scandinavian furniture and household articles.
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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 addition, 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.

3.4

Birth control in the United States

The Comstock Laws
Anthony Comstock (1844-1915) was a United States Postal Inspector, which is to say that
he was the head of a department of the US Postal Service that had the responsibility of
preventing the mail from being used for illegal or immoral purposes. Unfortunately, in his
view, this included any information or materials related to birth control.
According to the Wikipedia article about him, “In 1873, Comstock created the New
York Society for the Suppression of Vice, an institution dedicated to supervising the morality of the public. Later that year, Comstock successfully influenced the United States
Congress to pass the Comstock Law, which made illegal the delivery by U.S. mail, or by
other modes of transportation, of ‘obscene, lewd, or lascivious’ material, as well as prohibiting any methods of production or publication of information pertaining to the procurement
of abortion, the prevention of conception and the prevention of venereal disease.
“During his career, Comstock clashed with Emma Goldman and Margaret Sanger.
In her autobiography, Goldman referred to Comstock as the leader of America’s ‘moral
eunuchs’. Comstock had numerous enemies, and in later years his health was affected by
a severe blow to the head from an anonymous attacker. He lectured to college audiences
and wrote newspaper articles to sustain his causes. Before his death, Comstock attracted
the interest of a young law student, J. Edgar Hoover, who was interested in his causes and
methods.
“Comstock is also known for his opposition to suffragists Victoria Woodhull and Tennessee Celeste Claflin, and those associated with them. The men’s journal The Days’
Doings had popularized images of the sisters for three years and was instructed by its
editor (while Comstock was present) to stop producing lewd images. Comstock also took
legal action against the paper for advertising contraceptives. When the sisters published
an expose of an adulterous affair between Reverend Henry Ward Beecher and Elizabeth
Tilton, he had the sisters arrested under laws forbidding the use of the postal service to
distribute ’obscene material’
“Comstock’s ideas of what might be ‘obscene, lewd, or lascivious’ were quite broad.
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During his time of greatest power, even some anatomy textbooks were prohibited from
being sent to medical students by the United States Postal Service.
“Through his various campaigns, he destroyed 15 tons of books, 284,000 pounds of
plates for printing ’objectionable’ books, and nearly 4,000,000 pictures. Comstock boasted
that he was responsible for 4,000 arrests and claimed he drove fifteen persons to suicide.”
“In 1915, architect William Sanger was charged under the New York law against disseminating contraceptive information.[24] His wife Margaret Sanger was similarly charged
in 1915 for her work The Woman Rebel. Sanger circulated this work through the U.S.
postal service, effectively violating the Comstock Law. On appeal, her conviction was reversed on the grounds that contraceptive devices could legally be promoted for the cure
and prevention of disease.
“The prohibition of devices advertised for the explicit purpose of birth control was not
overturned for another eighteen years. During World War I, U.S. servicemen were the only
members of the Allied forces sent overseas without condoms.
“In 1932, Sanger arranged for a shipment of diaphragms to be mailed from Japan to
a sympathetic doctor in New York City. When U.S. customs confiscated the package as
illegal contraceptive devices, Sanger helped file a lawsuit. In 1936, a federal appeals court
ruled in United States v. One Package of Japanese Pessaries that the federal government
could not interfere with doctors providing contraception to their patients.
“Griswold v. Connecticut (1965) struck down one of the remaining contraception Comstock laws in Connecticut and Massachusetts. However, Griswold only applied to marital
relationships. Eisenstadt v. Baird (1972) extended its holding to unmarried persons as
well.”
Margaret Sanger is widely regarded as the founder of the modern birth control movement. She was born in 1879 in New York State, to Irish-American parents. Margaret
Sanger’s mother, Anne Higgens, went through 18 pregnancies, resulting in 11 live births,
before dying, exhausted, at the age of 49. Of the 11 surviving children, Margaret was the
sixth, and she spent much of her youth caring for her younger siblings. Nevertheless, with
the help of her two older sisters, she attended Claverack College and the Hudson River
Institute. She became a nurse, and in 1902 she married William Sanger, who was both a
socialist and a successful architect.
In the years 1911-1912, Margaret Sanger wrote a series of articles for the magazine
The New York Call entitled What Every Mother Should Know and in 1912-1913 What
Every Girl Should Know. Both of these series appeared as books in 1916. Many New York
readers were outraged by the frankness of the articles, but many others praised them for
their honesty. One reader stated that the articles contained “a purer morality than whole
libraries full of hypocritical cant about modesty”.
Margaret Sanger’s work as a nurse among poor immigrant women convinced her that
birth control information was urgently needed to avoid excessive family size and deaths
from the consequences of back-street abortions. Throughout her career, Sanger disapproved
of abortion, and believed that preventative birth control is the only practical way to avoid
it.
One of her patients, Sadie Sachs, died after a self-induced abortion. Remembering this
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Figure 3.13: Anthony Comstock (1844-1915). He boasted that he was responsible
for 4,000 arrests and claimed he drove fifteen persons to suicide. Through his
various campaigns, he destroyed 15 tons of books, 284,000 pounds of plates for
printing ’objectionable’ books, and nearly 4,000,000 pictures.
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Figure 3.14: Emma Goldman (1869-1940). She was arrested several times for
illegally distributing information on birth control. Wikipedia states that “Her
writing and lectures spanned a wide variety of issues, including prisons, atheism, freedom of speech, militarism, capitalism, marriage, free love, and homosexuality.”
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Figure 3.15: Margaret Sanger (1879-1966) is considered to be the founder of the
modern birth control movement. Defying threats of arrest, she founded the
first birth control clinic in America as well as an organization that developed
into the Planned Parenthood Federation of America. In 1925 Sanger organized the Sixth International Neo-Malthusian Birth Control Conference. From
1952 to 1959, she served as President of the International Planned Parenthood
Federation.
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event, Margaret Sanger said later: “I threw my nursing bag in the corner and announced
... that I would never take another case until I had made it possible for working women in
America to have the knowledge to control birth”.

3.5

China and India

Table 2.1 shows the population of China at the start of various dynasties. In 125 AD, at
the start of the Eastern Han Dynasty, the population was 48,690,789. The precision of this
figure is surprising, and it is perhaps the result of the strength of the central government
of China even at that early date. As seen in Table 2.1 the population seems to have fallen
again, probably to famine and war. Fear of these terrible Malthusian forces explains the
Chinese preference for a strong central government. At the start of the Qing dynasty in
the 17th century, the population of China began to increase rapidly, probably because of
improved flood control and irrigation methods. By 1901. the population of China had
reached 426,447,325.
Figure 2.19 shows the growth of Chinese population between 1960 and the present.
China’s population continues to increase, dispute the government’s one-child policy, and
today the country has approximately 1.4 billion people. China’s rate of population growth
is currently only 0.59%.
The post-1949 Chinese government leaders at first viewed population growth as an
asset. However, worries about falling water tables and the future availability of fresh
water for agriculture, as well as the realization that rapid population growth would block
economic development soon produced a policy switch; and the Chinese government began
to strongly support both birth control and late marriage.
Since 1979, the Chinese government has advocated a one-child policy for both rural and
urban areas. However, this policy admits many exceptions and has been most effective in
cities, where the government is able to exert it power by giving apartments only to families
with a single child. In 2016, the one-child policy began to be phased out.
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Figure 3.16: The one-child policy: A Chinese mother and her only child at a
market in Jiayuguan.

Figure 3.17: Historical estimates of China’s population, in millions, from AD
2 until the present. After Ming and earlier period of Qing dynasty founded
population moved around 100 million to 150 million until 1700s. In the period
between 1749 and 1851, the population doubled in a century. During 19602015, the population doubled to nearly 1.4 billion .
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Figure 3.18: This graph shows the population growth of China, in billions, since
1900. Despite China’s one-child policy, the country’s population continues to
grow because of exceptions to the policy and because so many young people
are now reaching reproductive age.
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Figure 3.19: The historical and projected population of India as a function of
time, from 200 AD to 2050, based on data from the Wikipedia article on
Demographics of India. If the projections hold, there will be 1.4 billion people
in India by 2050, making it the most populous country in the world. However,
there is a danger that death rates may rise sharply because of famine and
because of deaths due to rising temperatures.
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Table 3.1: China’s Dynastic Census Data

Dynasty

Date (AD)

Households

Population

Eastern Han

125

9,647,838

48,690,789

Western Jin

280

2,458,480

16,163,863

Tang

639

3,120,151

13,252,894

Song

1003

6,864,160

14,278,040

Ming

1398

10,699,399

58,323,933

Qing

1661

not recorded

58,323,933

Qing

1722

not recorded

103,053,992

Qing

1812

not recorded

333,700,560

Qing

1901

not recorded

426,447,325
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Table 3.2: World Population in 2050 (in billions)

Region

2000

2050

growth

Asia

3.73

5.26

41%

Africa

0.82

2.53

209%

Europe

0.73

0.72

-2%

Latin America

0.53

0.78

48%

North America

0.31

0.43

39%

Oceania

0.03

0.06

84%

World

6.14

9.77

60%
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Figure 3.20: This figure shows China’s economic growth rate in recent years. The
doubling time for a quantity growing at the rate of 6.8% per year is only 11
years. This high rate of economic growth, compounded by China’s still-growing
population, cannot continue without producing an ecological catastrophe, the
beginnings of which can already be seen in China.

3.6

Population projections in Africa

Wikipedia’s article on Projections of Population Growth states that “By 2070, the bulk
of the world’s population growth will take place in Africa: of the additional 2.4 billion
people projected between 2015 and 2050, 1.3 billion will be added in Africa, 0.9 billion in
Asia and only 0.2 billion in the rest of the world. Africa’s share of global population is
projected to grow from 16% in 2015 to 25% in 2050 and 39% by 2100, while the share of
Asia will fall from 60% in 2015 to 54% in 2050 and 44% in 2100. The strong growth of
the African population will happen regardless of the rate of decrease of fertility, because
of the exceptional proportion of young people already living today. For example, the UN
projects that the population of Nigeria will surpass that of the United States by 2050.”
“During 2005-2050, twelve countries are expected to account for half of the world’s
projected population increase: India, China, United States, Indonesia, Nigeria, Pakistan,
Brazil, Democratic Republic of the Congo, Ethiopia, Philippines, Mexico and Egypt, listed
according to the size of their contribution to population growth.”
The predictions shown in Table 2.2, especially the prediction that the population of
Africa will be 2.53 billion people, raise some worrying questions. It seems likely that
because of climate change, failure of the West African monsoon, desertification, and sale of
African agricultural land to rich countries such China and Saudi Arabia, the food available
to the people of Africa will diminish rather than increasing. Can the population of Africa
really increase by 209% by 2050? Or will this be prevented by the terrible Malthusian
forces of famine, disease and war? In some parts of Africa famine is already present.
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Figure 3.21: A map from the Wikipedia article showing global fertility rates in
2015. The highest fertility rates (purple, 7-8 children per woman-life) occur in
Africa.

Figure 3.22: A map showing the human development index (HDI) in various
parts of the world. The index is based on educational levels, life expectancy,
and GDP per capita. It can be seen that regions of high fertility generally have
low HDI values.
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3.7

What is the future of megacities?

A transformation in cities is going on. Over 80% of the people on the planet today are
living in cities. Over 100 new cities will be created within 25 years in China alone. Over
20 new Megacities will redefine the consumer marketplace and society. Most of these cities
of over 8 million people each will be in the developing world. With the huge migration
to cities of the global population, what challenges will these cities face? What are the
opportunities and risks? How should global organizations prepare for the future of cities?

Transition Towns
The Transition Town Movement of today is a response to the end of the fossil fuel era
and the threat of economic collapse. It can be thought of as a modern branch of the
Cooperative Movement. In 2006, the Transition Town of Totnes in Devon, England was
the first to use this name, which implied a transition from globalism, consumerism and
growth to a sustainable, local and self-sufficient economy. The ideal was to produce locally
all the necessary food for the town, and as much of other necessities as possible. In this
way, the energy expenditures involved in transportation could be avoided.
Today there are more than a thousand Transition Towns and they are located in 43
countries. Many of them have local currencies which are legal tender within the town. If
the pioneers of this movement are right in saying that this is the only sustainable model
for the future, we may wonder whether mega-cities will be able to survive in the long-term
future.4

Gandhi’s vision of India’s future
Gandhi tried to reconstruct the crafts and self-reliance of village life that he felt had been
destroyed by the colonial system. “I would say that if the village perishes, India will perish
too”, he wrote, “India will be no more India. Her own mission in the world will get lost.
The revival of the village is only possible when it is no more exploited. Industrialization
on a mass scale will necessarily lead to passive or active exploitation of the villagers as
problems of competition and marketing come in. Therefore we have to concentrate on
the village being self-contained, manufacturing mainly for use. Provided this character of
the village industry is maintained, there would be no objection to villagers using even the
modern machines that they can make and can afford to use. Only they should not be used
as a means of exploitation by others.”
“You cannot build nonviolence on a factory civilization, but it can be built on selfcontained villages... Rural economy as I have conceived it, eschews exploitation altogether,
and exploitation is the essence of violence... We have to make a choice between India of
4

https://en.wikipedia.org/wiki/Degrowth
http://commondreams.org/views/2015/07/31/we-are-all-greece
http://www.localfutures.org/
http://www.powells.com/biblio/7-9780871566430-2
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Table 3.3: The World’s Largest Cities in 2016

Rank

Name

Country

Population

1

Tokyo

Japan

38,140,000

2

Shanghai

China

34,000,000

3

Jakarta

Indonesia

31,500,000

4

Delhi

India

27,200,000

5

Seoul

Korea

25,600,000

6

Guangzhou

China

25,000,000

7

Beijing

China

24,900,000

8

Manila

Philippines

24,100,000

9

Mumbai

India

23,900,000

10

New York City United States

23,876,155

11

Shenzhen

China

23,300,000

12

Sao Paolo

Brazil

21,242,939
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Figure 3.23: Totnes, Devon, England: a transition town.
the villages that are as ancient as herself and India of the cities which are a creation of
foreign domination...”
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Chapter 4
WOMEN’S RIGHTS
4.1

Woman’s rights and population stabilization

Experts agree that higher status for women. higher education for women, and jobs outside
the home are key steps that are needed to stabilize global population. Moreover, these
reforms are highly desirable for their own sake, for the sake of justice and equality, and for
the sake of the uniquely life-oriented vision that women can give us.
In this chapter, we review some of the historical steps in this direction, staring with
Mary Wollstonecraft’s book Vindication of the Rights of Woman, published in 1792.

Mary Wollstonecraft
The first of a new genus
Mary Wollstonecraft was born in London 1n 1759. Although her family had a comfortable
income during her childhood, Mary’s father later lost his fortune through speculation, and
the family entered a period of severe financial difficulties. He also subjected his wife to
physical violence, and Mary often slept in front of her mother’s door in order to protect
her.
Because of the family’s financial problems, Mary was forced to take a number of jobs
which she found very distasteful, for example as companion to an unpleasant old lady.
However, while working, she tried her hand as a writer, producing a children’s book,
Original Stories From Real Life (1788), and two pioneering feminist books, Thoughts on
the Education of Daughters and Mary: A Fiction (1788).
Mary Wollstonecraft then bravely decided to try to support herself through writing. As
she wrote to her sister, had decided to become the first of a new genus: a professional female
writer. Having learned French and German, she translated Necker’s Of the Importance of
Religious Opinions and Saltzman’s Elements of Morality for the Use of Children. Mary
was helped in her new career by the liberal publisher, Joseph Johnson, who was also the
publisher of Thomas Paine and William Godwin. Mary met these already famous authors
at Johnson’s dinner parties, and conversations with them helped to expand her knowledge
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Figure 4.1: Mary Wollstonecraft in a painting by John Opie (public domain).
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and ambitions. Joseph Johnson was a very brave man. By publishing the works of radical
authors, he was risking arrest by England’s repressive government. In her letters, Mary
described Johnson as “a father and brother”.

Scandalous love affairs
Mary Wollstonecraft had two scandalous love affairs. At that time, according to the strict
rules for female behavior, these placed her completely outside the bounds of society.
The first of these unconventional love affairs was with the already married artist Henry
Fuseli. Mary proposed to Fuseli’s wife that all three of them should live together, but (not
surprisingly) Fuseli’s wife rejected this plan in horror and forced her husband to break off
the relationship with Mary.
Mary then decided to travel to France, where the French Revolution had just taken
place. She arrived there in 1792, about a month before the execution of Louis XVI.
There she fell passionately in love with an American adventurer, Gilbert Imlay, with whom
she had a daughter named Fanny. When Britain declared war on France in 1794, Imlay
registered Mary as his wife in order to protect her from the French authorities, even though
they were not married.

Vindication of the Rights of Woman
While in France, Mary Wollstonecraft had written An Historical and Moral View of the
French Revolution, which was published in London in 1794. She also wrote Vindication of
the Rights of Woman (1792) and Vindication of the Rights of Man (1792). Both of these
were replies to Edmund Burke’s argument for conservatism, Reflection on the Revolution
in France. In her book on the rights of women, Mary wrote:
“My main argument is built on this simple principle, that if [woman] be not prepared
by education to become the companion of man, she will stop the progress of knowledge
and virtue; for truth must be common to all”,
Wollstonecraft contends that society will degenerate without educated women, particularly because mothers are the primary educators of young children. She attributes the
problem of uneducated women to men and
”...a false system of education, gathered from the books written on this subject by men
who [consider] females rather as women than human creatures”
“Taught from their infancy that beauty is woman’s sceptre, the mind shapes itself to
the body, and, roaming round its gilt cage, only seeks to adorn its prison”
“I then would fain convince reasonable men of the importance of some of my remarks;
and prevail on them to weigh dispassionately the whole tenor of my observations. I appeal
to their understandings; and, as a fellow-creature, claim, in the name of my sex, some
interest in their hearts. I entreat them to assist to emancipate their companion, to make
her a help meet for them! Would men but generously snap our chains, and be content
with rational fellowship instead of slavish obedience, they would find us more observant
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daughters, more affectionate sisters, more faithful wives, more reasonable mothers: in a
word, better citizens. ”

Return to England and marriage to William Godwin
When France became too dangerous, Imlay had traveled to London, and Mary joined him
there in 1794, hoping to continue their relationship. When he rejected her, she attempted
suicide. In another attempt to win Imlay’s affections. Mary traveled to Norway to take
care of Imlay’s business dealings there. But when she returned to London, Imlay once
again rejected her, and she once again attempted suicide. Once again was saved, this time
by someone who saw her leap from a bridge into the Thames.
Gradually recognizing that her pursuit of Imlay was hopeless, Mary resumed her writing career, encouraged, as before by by the brave publisher Joseph Johnson. At Johnson’s
parties she once again met the famous novelist and philosopher William Godwin. This
time, they both formed a higher opinion of each other than at their first meeting. A passionate love affair developed between them, and when Mary became pregnant, they were
married. Tragically, Mary Wollstonecraft died in childbirth. Her daughter with William
Godwin would later become the wife of Godwin’s admirer, the poet Percy Bysshe Shelley.
Mary Shelley continued the family tradition by becoming a famous author: She created
the masterpiece Frankenstein.

4.2

Votes for women

Emmeline Pankhurst (1858-1928)
The daughter of politically active parents, Emmeline was introduced to the campaign for
women’s suffrage at the age of 14. In 1879 she married Richard Pankhurst. He was a
barrister, sympathetic to the cause of votes for women, and 24 years older than she. Of
the five children born to the marriage Emmeline and Richard’s daughters Christobel and
Sylvia became active in the fight for the political rights of women.
In 1903, a year after the death of her husband, Emmeline Pankhurst founded what was
to become the most radical and controversial branch of the campaign for women’s rights:
the Women’s Social and Political Union (WSPU). This organization, consisting entirely
of women, believed that little progress would be made through polite requests for reform.
Therefore WSPU members chained themselves to railings, broke the windows of prominent
buildings, set fire to postboxes, attacked policemen, and, when arrested, went on hunger
strikes. The hunger striking women were force-fed, their jaws being held open by steel
clamps and tubes forced down their throats. Of course newspapers reported all of this,
and debate about the issues reached a high pitch.
After World War I, the Representation of the People Act of 1918 extended the right to
vote to men over 21, and to women property owners over 30.
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Figure 4.2: Emmeline Pankhurst (1858-1928). In 1999, Time Magazine named
Emmeline Pankhurst as one of the 100 most important people of the 20th
century, noting that “she shaped an idea of women for our time; she shook
society into a new pattern from which there could be no going back”.
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Figure 4.3: A WSPU poster by Hilda Davis, 1909.
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Figure 4.4: Annie Kenney and Emmeline Pankhurst’s daughter, Christobel.
When World War I broke out, both Emmeline and Christobel Pankhurst halted
their protests and supported conscription and the war effort. By contrast,
Sylvia opposed the war. When the war was over, the Representation of the
People Act of 1918 extended the right to vote to men over 21, and to women
property owners over 30. The discrepancy between men and women was intended to ensure that women did not become a majority.
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Figure 4.5: Sylvia Pankhurst in 1910. She wanted the suffragette movement to
be explicitly on the side of the Labour Party, and broke with her family on
this issue. She was also opposed to war. In 1915, Sylvia Pankhurst gave her
enthusiastic support to the International Woman’s Peace Congress, which was
held in the Hague.
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Figure 4.6: A suffragette who has chained herself to a railing.
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Figure 4.7: The arrest of a suffragette.
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Women’s political rights in other countries

According to the Wikipedia article on Woman’s Suffrage, “The first European country to
introduce women’s suffrage was the Grand Duchy of Finland, then part of the Russian
Empire, which elected the world’s first women Members of Parliament in the 1907 parliamentary elections. Norway followed, granting full women’s suffrage in 1913. Denmark
followed in 1915, and the Soviet Union followed in 1917.
“Most independent countries enacted women’s suffrage in the inter-war era, including
Canada in 1917, Britain (over 30 in 1918, over 21 in 1928), Germany, Poland in 1918,
Austria and the Netherlands in 1919, and the United States in 1920 (Voting Rights Act of
1965 secured voting rights for racial minorities)...
“Late adopters in Europe were Spain in 1933, France in 1944, Italy in 1946, Greece in
1952,[12] San Marino in 1959, Monaco in 1962, Andorra in 1970, Switzerland in 1971 at
federal level, and at local canton level between 1959 in the cantons of Vaud and Neuchatel and 1991 in the canton of Appenzell Innerrhoden,[16] and Liechtenstein in 1984. In
addition, although women in Portugal obtained suffrage in 1931, this was with stronger
restrictions than those of men; full gender equality in voting was only granted in 1976...
“The last Latin American country to give women the right to vote was Paraguay in
1961. In December 2015, women were first allowed to vote in Saudi Arabia (municipal
elections).
“Extended political campaigns by women and their supporters have generally been
necessary to gain legislation or constitutional amendments for women’s suffrage. In many
countries, limited suffrage for women was granted before universal suffrage for men; for
instance, literate women or property owners were granted suffrage before all men received it.
The United Nations encouraged women’s suffrage in the years following World War II, and
the Convention on the Elimination of All Forms of Discrimination Against Women (1979)
identifies it as a basic right with 189 countries currently being parties to this Convention.”

4.4

Educational equality for women

Maria Montessori and modern educational methods
Dr. Maria Montessori (1870-1952) was an Italian physician and educator who pioneered
modern non-authoritarian methods of education. Her father was an official in the Italian
Ministry of Finance, while her mother belonged to a family that greatly valued education.
Encouraged by her mother, the young Maria first studied to become an engineer, at that
time an unusual profession for a woman, and then changed to the even more unusual study
of medicine.
After passing examinations in botany, zoology, experimental physics, histology, anatomy,
and general and organic chemistry at the University of Rome, she was finally accepted as
a medical student. Because she was a woman, Montessori encountered discrimination and
opposition from both the students and staff of Rome’s medical school. She was forced
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Figure 4.8: Dr. Maria Montessori (1870-1952).
to perform anatomy dissections alone at night, because it was considered improper for
a woman to view naked bodies in the company of men. Nevertheless, Maria Montessori
graduated with distinction, having specialized in pediatrics and psychology during her last
two years.
Dr. Montessori then became interested in the problem of educating retarded children.
The experimental methods which she introduced were built on the natural tendencies of
all children to explore their environments and to learn new skills. She gave her students
the materials that they needed to be creative, and let them use these materials in their
own spontaneous way. Her results were astonishingly successful, and most of her students,
despite having been classified as retarded, were able to pass normal examinations. Encouraged by this success, Montessori tried the same methods on normal students. Again
the results were remarkable. The normal children became super-good students. Her astonishingly good results made Maria Montessori internationally famous. She later studied

4.4. EDUCATIONAL EQUALITY FOR WOMEN

113

anthropology and added this discipline to medicine, pediatrics and psychology as a background for her educational work.
Some quotations from Dr. Maria Montessori’s many books
“And so we discovered that education is not something which the teacher does, but that it
is a natural process which develops spontaneously in the human being. It is not acquired by
listening to words, but in virtue of experiences in which the child acts on his environment.
The teacher’s task is not to talk, but to prepare and arrange a series of motives for cultural
activity in a special environment made for the child” (from The Absorbent Mind).
“..the task of the educator lies in seeing that the child does not confound good with immobility, and evil with activity, as often happens in old-time discipline... A room in which
all the children move about usefully, intelligently, and voluntarily, without committing any
rough or rude act, would seem to me a classroom very well disciplined indeed.” (from The
Montessori Method)
“The instructions of the teacher consist then merely in a hint, a touch - enough to give
a start to the child. The rest develops of itself.” (from Dr. Montessori’s Own Handbook)
“Today, however, those things which occupy us in the field of education are the interests
of humanity at large and of civilization, and before such great forces we can recognize only
one country - the entire world.”(from The Montessori Method)
“How can we speak of Democracy or Freedom when from the very beginning of life we
mould the child to undergo tyranny, to obey a dictator? How can we expect democracy
when we have reared slaves? Real freedom begins at the beginning of life, not at the
adult stage. These people who have been diminished in their powers, made short-sighted,
devitalized by mental fatigue, whose bodies have become distorted, whose wills have been
broken by elders who say: ‘your will must disappear and mine prevail!’ - how can we
expect them, when school-life is finished, to accept and use the rights of freedom?” (from
Education for a New World)
“Nowadays nobody’s life is safe. An absurd war may be declared in which all men young and old, women and children - are in mortal danger. Civilians are bombed and
people have to take refuge in underground shelters just as primitive men took refuge in
caves to defend themselves against wild beasts. The supply of food may be cut off and
millions may die of famine and plague. Do we not see men in rags or even naked, freezing
to death, families separated and torn apart, children abandoned and roaming about in wild
hordes?
“This we see, not only among those vanquished in war, but everywhere. Humanity itself
is vanquished and enslaved - but why enslaved? Because all men are slaves, the victors as
well as the vanquished, insecure, frightened, suspicious and hostile, compelled to defend
themselves by means of spying and brigandage, using and fostering immorality as a means
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of defense...”
“It may seem that we have drifted rather far from our original subject - Education.
This digression, however, must open up the new road along which we now have to go.
In the same way in which we help the patients in a hospital to recover their health and
continue to live so we must now help humanity to save itself. We must be nurses in a
hospital, as vast as the world itself.” (from The Formation of Man).
Malala Yousafzai
Malala Yousafzai was born in 1997 in the beautiful Swat Valley of Pakistan. Her father,
Ziauddin Yousafzai is a poet, educational activist, and school owner. In 2008, he was
contacted by a representative of the BBC’s Urdu service and asked to recommend a girl
from one of his schools to write a continuing blog about what life was like under the Taliban.
When all of the girls whom Ziauddin asked were too frightened, he finally recommended
his own daughter, Malala. Her blog was aired anonymously by the BBC Urdu service.
After the BBC diary ended, Malala Yousafzai and her father were approached by a
New York Times reporter about filming a documentary. Wikipedia states that “Following
the documentary, Yousafzai was interviewed on the national Pashto-language station AVT
Khyber, the Urdu-language Daily Aaj, and Canada’s Toronto Star.[34] She made a second
appearance on Capital Talk on 19 August 2009. Her BBC blogging identity was being
revealed in articles by December 2009. She also began appearing on television to publicly
advocate for female education. From 2009 to 2010 she was the chair of the District Child
Assembly of the Khpal Kor Foundation through 2009 and 2010.”
“In October 2011, Archbishop Desmond Tutu, a South African activist, nominated
Yousafzai for the International Children’s Peace Prize of the Dutch international children’s
advocacy group KidsRights Foundation. She was the first Pakistani girl to be nominated
for the award. The announcement said, ‘Malala dared to stand up for herself and other
girls and used national and international media to let the world know girls should also have
the right to go to school.’ The award was won by Michaela Mycroft of South Africa.
“Her public profile rose even further when she was awarded Pakistan’s first National
Youth Peace Prize two months later in December. On 19 December 2011, Prime Minister
Yousaf Raza Gillani awarded her the National Peace Award for Youth. At the proceedings
in her honor, Yousafzai stated that she was not a member of any political party, but
hoped to found a national party of her own to promote education. The prime minister
directed the authorities to set up an IT campus in the Swat Degree College for Women at
Yousafzai’s request, and a secondary school was renamed in her honor. By 2012, Yousafzai
was planning to organize the Malala Education Foundation, which would help poor girls
go to school
“As Yousafzai became more recognized, the dangers facing her increased. Death threats
against her were published in newspapers and slipped under her door. On Facebook, where
she was an active user, she began to receive threats and fake profiles were created under
her name. Eventually, a Taliban spokesman said they were ‘forced’ to act. In a meeting
held in the summer of 2012, Taliban leaders unanimously agreed to kill her.
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“On 9 October 2012, a Taliban gunman shot Yousafzai as she rode home on a bus
after taking an exam in Pakistan’s Swat Valley. Yousafzai was 15 years old at the time.
According to reports, a masked gunman shouted ”Which one of you is Malala? Speak up,
otherwise I will shoot you all”, and, on upon her being identified, shot her. She was hit
with one bullet, which went through her head, neck, and ended in her shoulder. Two other
girls were also wounded in the shooting.”
Malala did not die, however. The shooting resulted in an enormous international wave
of sympathy for her, and outrage at Taliban’s murder attempt. She became the world’s
most famous teenager. She met Queen Elizabeth II and Barack Obama, and spoke at the
Oxford Union. Harvard University and the Canadian Parliament. In 2014, she shared the
Nobel Peace Prize with Kailash Satyarthi, a children’s rights activist from India. Here are
some excerpts from her Nobel Address:
“We had a thirst for education, we had a thirst for education because our future was
right there in that classroom. We would sit and learn and read together. We loved to wear
neat and tidy school uniforms and we would sit there with big dreams in our eyes. We
wanted to make our parents proud and prove that we could also excel in our studies and
achieve those goals, which some people think only boys can.
“But things did not remain the same. When I was in Swat, which was a place of tourism
and beauty, suddenly it changed into a place of terrorism. I was just ten when more than
400 schools were destroyed. Women were flogged. People were killed. And our beautiful
dreams turned into nightmares.
“Education went from being a right to being a crime. Girls were stopped from going to
school. When my world suddenly changed, my priorities changed too. I had two options.
One was to remain silent and wait to be killed. And the second was to speak up and then
be killed. I chose the second one. I decided to speak up.
“We could not just stand by and see those injustices of the terrorists denying our rights,
ruthlessly killing people and misusing the name of Islam. We decided to raise our voice
and tell them: Have you not learnt, have you not learnt that in the Holy Quran Allah says:
if you kill one person it is as if you kill the whole humanity?
“...I tell my story, not because it is unique, but because it is not. It is the story of
many girls. Today, I tell their stories too. I have brought with me some of my sisters from
Pakistan, from Nigeria and from Syria, who share this story. My brave sisters Shazia and
Kainat who were also shot that day on our school bus. But they have not stopped learning.
And my brave sister Kainat Soomro who went through severe abuse and extreme violence,
even her brother was killed, but she did not succumb.
“Also my sisters here, whom I have met during my Malala Fund campaign. My 16year-old courageous sister, Mezon from Syria, who now lives in Jordan as refugee and goes
from tent to tent encouraging girls and boys to learn. And my sister Amina, from the
North of Nigeria, where Boko Haram threatens, and stops girls and even kidnaps girls, just
for wanting to go to school.
“I am Malala. But I am also Shazia. I am Kainat. I am Kainat Soomro. I am Mezon.
I am Amina. I am those 66 million girls who are deprived of education. And today I am
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Figure 4.9: Malala Yousafzai: “We realize the importance of our voice when we
are silenced”.
not raising my voice, it is the voice of those 66 million girls.
“...Dear sisters and brothers, today, in half of the world, we see rapid progress and
development. However, there are many countries where millions still suffer from the very
old problems of war, poverty, and injustice.
“We still see conflicts in which innocent people lose their lives and children become
orphans. We see many people becoming refugees in Syria, Gaza and Iraq. In Afghanistan,
we see families being killed in suicide attacks and bomb blasts.
“Many children in Africa do not have access to education because of poverty. And as
I said, we still see, we still see girls who have no freedom to go to school in the north of
Nigeria.
“Many children in countries like Pakistan and India, as Kailash Satyarthi mentioned,
many children, especially in India and Pakistan are deprived of their right to education
because of social taboos, or they have been forced into child marriage or into child labor.
“...Dear sisters and brothers, dear fellow children, we must work - not wait. Not just
the politicians and the world leaders, we all need to contribute. Me. You. We. It is our
duty.
“Let us become the first generation to decide to be the last , let us become the first
generation that decides to be the last that sees empty classrooms, lost childhoods, and
wasted potentials. Let this be the last time that a girl or a boy spends their childhood in
a factory. Let this be the last time that a girl is forced into early child marriage. Let this
be the last time that a child loses life in war. Let this be the last time that we see a child
out of school. Let this end with us. Let’s begin this ending ... together ... today ... right
here, right now. Let’s begin this ending now.”
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Figure 4.10: Women are the intellectual equals of men.

Figure 4.11: When he was Sweden’s Prime Minister, Olof Palme declared that
his administration’s goal was that “neither in education, nor in opportunities
for employment, nor in law, nor in social custom, should there be any difference
whatever between men and women”.
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Figure 4.12: Experts agree that educational and legal equality for women are
vitally important steps towards stabilizing, and ultimately reducing, global
population. These reforms are also extremely important for their own sake,
and for the sake of the uniquely life-oriented insights that women can give to
the world.

4.5

A few Scandinavian women

The countries of Scandinavia, Denmark, Norway, Sweden, Finland and Iceland, have a
seafaring tradition. Especially during the Viking era (793-1066), the men were frequently
away on voyages. The women, left behind to manage families and farms by themselves, established a tradition of independence which has lasted until modern times. In Scandinavia,
the high educational level and social status of women is linked with low birth rates, which
are in turn the cause of the prosperity of the region. There are many famous Scandinavian
women. Here are some short biographical sketched of a few of them.

Aud the Deep-Minded (9th century)
In the 9th century AD, a local king named Harold (c.850-c.932) resolved to become king
of all of Norway. He swore that he would not cut or comb his hair until he had achieved
this goal. Finally after much struggle, he became the first king of the entire country. He
then cut and combed his hair, after which he was known as Harold Finehair.
Many local leaders in Norway left the country rather than submit to the rule of Harold
Finehair. One of these chieftains was Ketill Flatnose, who sailed to Ireland with his
daughter Aud. Aud married Olaf the White, the son of King Ingjald, who had named
himself King of Dublin after conquering the city. Aud and Olaf had a son, named Thorstein
the Red, who later conquered northern Scotland. Thorstein was married in the Hebrides,
and had six daughters. However, he was betrayed and killed in battle.
When the news of Thorstein’s death reached Aud, she realized that she and her followers
were no longer safe in Scotland. Therefore she ordered the secret building of a ship,
on which she and her people escaped and sailed to Iceland. Aud the Deep-Minded is
remembered as a great matriarch and one of the founders of the Icelandic nation.
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Figure 4.13: Aud the Deep-Minded (9th century) was the daughter of Ketill
Flatnose. She is remembered as a great matriarch, and one of the founders of
the Icelandic nation.

Queen Margrethe I (1353-1412)
Today, Denmark’s queen is Margrethe II, who is artistically gifted, highly intelligent and
immensely popular. Just as England’s Queen Elizabeth II is named after a famous earlier queen, so Margrethe II also takes her name from a famous figure in the history of
Scandinavia, Queen Margrethe I, the architect of the Kalmar Union which united Norway,
Sweden and Denmark for more than a century.
Margrethe, the daughter of King Valdemar IV of Denmark. At he age of 6, she was
engaged to the 18-year-old King Haakon VI of Norway. They were married in 1363, and
through the marriage, Margrethe became the Queen Consort of Norway. Margrethe and
Haakon had a son, named Olaf. When Margrethe’s father died in 1375, Margrethe succeeded in having her infant son Olaf installed as King of Denmark. Of course, it was she
who actually ruled Denmark.
When Haakon died in 1380, Olaf succeeded him as King of Norway. However, Olaf
died suddenly in 1387, aged 17, and Margaret, who had ruled both kingdoms in his name,
was chosen Regent of Norway and Denmark in 1388. Meanwhile, in Sweden, the noblemen
were rebelling against their unpopular king, Albert. Several of the powerful nobles wrote
to Margaret that if she would help rid Sweden of Albert, she would become their regent.
She quickly gathered an army and invaded Sweden.
At a conference at Dalaborg Castle in 1388, the Swedes elected Margrethe as “Sovereign
Lady and Ruler” of Sweden. However, the deposed King Albert returned with an army,
aiming to overthrow Margrethe. A decisive battle was fought, in which Margrethe’s army
was victorious. She thus became the undisputed ruler of three countries, Norway, Denmark
and Sweden. Through her great diplomatic skills, Margrethe I stabilized this union of the
three Scandinavian countries.
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Figure 4.14: An effigy of Margrethe I in Roskilde Cathedral. She created the
Kalmar Union, which united Denmark, Sweden and Norway.

Figure 4.15: The pioneering Danish feminist author Mathilde Fabiger (18301872), Her novel Clara Raphael created a storm of controversy and debate
when it was published in 1851. At one point in the book, Clara, the heroine,
writes to a friend, “For the first time in my life, I felt sorrow over the fact
that I am not a man... Is it really true that half of humanity is excluded from
intellectual occupations?”
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Figure 4.16: Thit Jensen as a young author (left) and as an older birth control
campaigner (right).

Thit Jensen (1876-1957)
Thit Jensen was a Danish author and activist for planned parenthood. She was the sister
of Johannes V. Jensen, who won the Nobel Prize for Literature in 1944. The brother and
sister authors were part of a flock of 12 children born to a veterinarian and his wife in
a small town in Jutland. Thit Jensen’s mother suffered greatly during the birth of her
many children. During one birth, both her eardrums burst, after which she was almost
completely deaf. During another birth, the mother’s back was so damaged that afterwards
she had to wear a painful iron corset. The spectacle of her mother’s suffering made Thit
Jensen resolve to work for women’s freedom to choose whether or not they wished to have
babies.
Thit Jensen loved and admired her older brother Johannes, but when she moved to
Copenhagen in 1900 with the intention of becoming a writer, Johannes, who was already
an established author, refused to help her. He regarded Thit as unsophisticated and an
embarrassment. Lacking the support which her brother could easily have given to her,
Thit was forced to move into loft where, in return for serving morning coffee and running
errands, she was allowed to have a piece of rye-bread and a glass of milk - her only food
for several years.
Finally, her books began to be published, starting with Two Sisters in 1903. Many
of her first books were about women’s rights. Later she wrote about forgotten women in
history. To her satisfaction, some of Thit’s books outsold those of those of her brother
Johannes.
Thit Jensen became a famous lecturer and advocate of voluntary motherhood. Her
lectures were both scandalous and popular, since, at the time. contraceptive methods and
abortion could not be discussed in public. She was the founder of two societies: Voluntary
Motherhood and The Copenhagen Housewives’ Association.
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Figure 4.17: Astrid Lindgren

Astrid Lindgren (1907-2002)
Astrid Lindgren was and is one of the world’s most beloved authors of children’s’ books.
As of 2012, her books had been translated into 95 different languages and dialects. More
than 3000 editions of her books have been issued, and globally, 150 million copies have
been sold. She was so well loved in Sweden that when she died, her funeral was attended
by King Carl XVI Gustav, Queen Sylvia, other members of the royal family, and Prime
Minister Göran Persson.
Astrid Lindgren had a difficult life because of a relationship with the chief editor of a
newspaper where she was working. When she became pregnant, he proposed marriage, but
she refused because he was already married and a father. She took her illegitimate son,
Lars, to Copenhagen, where he was cared for by a foster family. She visited him whenever
she could, although it meant long train journeys. Later she was able to take Lars back to
Sweden to live with her family in Småland.
She was active in advocating children’s and animals’ rights, and in opposing corporal
punishment. In 1994 Astrid Lindgren received the Right Livelihood Award (sometimes
known as the Alternative Nobel Prize) for “For her commitment to justice, non-violence
and understanding of minorities as well as her love and caring for nature”.
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Figure 4.18: Pippi Longstocking.

Figure 4.19: Emil from Lönneberg.

Figure 4.20: Ronya Robber’s-Daughter
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Figure 4.21: Gro Harlem Brundtland (born in 1939).

Gro Harlem Brundtland (born 1939)
Gro Harlem Brundtland is the daughter of Gudmund Harlem, a physician who was also
Norway’s Minister of Social Affairs. Like her father she became a physician and a highranking politician associated with Norway’s Labor Party. From 1974 to 1979 she was
Norway’s Minister for Environmental Affairs. In 1981, she became the first female Prime
Minister of Norway. Although her first term in this position only lasted a year, she was
later Prime Minister for longer periods, from 1986 to 1989 and from 1990 to 1996.
In 1983, Gro Harlem Brundtland was invited by United Nations Secretary-General
Javier Pérez du Cuéllar to set up and chair a World Commission on Environment and
Development. This later became known as the Brundtland Commission. The Commission’s
report, entitled Our Common Future was published in 1987, and it provided a basis for
the 1992 Earth Summit, which was held in Rio de Janeiro.
In order to obtain broad political support, Brundtland was forced to introduce the
concept of “sustainable development”, which is dangerously close to the self-contradictory
concept of “sustainable growth”. Nevertheless, the Brundtland report, Our Common Future, and the Rio Earth Summit, were enormously valuable in spreading awareness of the
problems involved in achieving sustainability. An important achievement of the Rio Earth
Summit was the Climate Change Convention, which later led to the Kyoto Protocol, and
more recently to the Paris Agreement.
In 1998, Brundtland (whose third term as Prime Minister of Norway had come to an
end) was elected Director-General of the World Health Organization. On of her notable
achievements was a campaign to reduce cigarette smoking worldwide through education,
persuasion, and increased taxation.
Gro Harlem Brundtland is currently engaged in many organizations working to find
solutions to the serious problems facing us today. For example she works with The Elders,
and with the Council of Women World Leaders.
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Figure 4.22: Elizabeth Møller Jensen (born 1946),.

Elizabeth Møller Jensen (born 1946)
Elizabeth Møller Jensen was the first of her family to receive a university education. Both of
her parents would have liked to have a higher education, but their economic circumstances
did not permit it. In her best-selling autobiography Dengang i Lemvig - en familiehistorie
(Back Then in Lemvig - a family history), Elizabeth Møller Jensen describes her gifted but
troubled mother, who died at the age of 53 from alcohol and medicine misuse. She also
describes the family’s close ties with the Social Democrat Party, which were such that the
famous longest-sitting Danish Prime Minister Thorvald Stauning visited her grandfather’s
home when he was in Jutland.
In her autobiography, Elizabeth credits Stauning’s reforms with the fact that she was
able to receive a university education. She made very good use of it, becoming the editor
of an enormous 5-volume series of books, Nordic Women’s Literary History. Today you
can access this huge study online at the following link:
https://nordicwomensliterature.net/writers/ One clicks on the image of each author to
obtain a biography.
For 24 years, from 1990 to 2014, Elizabeth served as the director of Kvindfo, the
Danish Center for Information on Women and Gender. Her decisiveness and gifts as an
administrator are remarkable, and under her leadership, the organization increased greatly
in size and importance. Elizabeth is also a literary critic and frequently lectures on gender
and politics.
One of Elizabeth Møller Jensen’s early books, Roser och Laurbær (Roses and Laurels)
is a study of the life of Thit Jensen. The title comes from the fact that Thit Jensen realized
that she had to choose between marriage (roses) and a writing career (laurels). Thit chose
laurels.
Elizabeth Møller Jensen’s first husband was my wife’s brother, Flemming Christiansen.
My family and I have experienced Elizabeth’s hospitality and kindness for very many years,
and we are proud to be part of her extended family. ,
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Birgitta Jonsdottir (born 1967)
The Icelandic parliamentarian, Birgitta Jonsdottir, has taken an important step towards
solving one of the central problems that the world is facing today. The problem is this:
How can we regain democratic government when the mainstream media are completely
controlled the corporate oligarchy?
If anyone doubts that democratic government has been lost and needs to be regained,
let them think of the recent US election, in which a large percentage of the voters stayed
home because they were disillusioned with the political process. They knew that whomever
they elected, their voices would not be heard.
The voters did not like to be told that they had power, which in fact they did not have.
Both major political parties follow the dictates of the corporate oligarchs, rather than the
will of the people. No doubt the Democrats in the US Congress are slightly better than
the Republicans, but both parties have essentially been bought by big money from lobbies
representing the military-industrial complex, the fossil fuel companies, and Israel.
Contrary to the wishes of the people, social services continue to be cut in favor of
obscenely bloated military budgets, perpetual foreign wars, and environment-destroying
subsidization of the fossil fuel industry. Despite the will of the people, the US government
exposes our beautiful earth to the deadly risks of all-destroying thermonuclear war and
out-of-control global warming.
The United States is by no means the only country with an oligarchic non-democratic
government. Globally, countries with truly democratic and sane governments are the
exception rather than the rule. Therefore the problem is a global one, and let us repeat
it: How can we regain democratic government when the mainstream media are completely
controlled the corporate oligarchy?
Let us return to Birgitta Jonsdottir. Who is she? Birgitta is a popular and successful
young Icelandic poet, writer, artist, publisher and anti-war activist, who had no inkling
until quite recently that she was destined to become a politician. Then in 2008, Iceland
underwent a financial crisis. It became clear that the crisis was due to corrupt links of
politicians with Iceland’s financial sector. In 2009, Birgitta ran for the Icelandic Parliament
(Althingi, the oldest parliament in the world) as part of the reform movement.
Believing that lack of free information was the main cause of the corruption behind
Iceland’s 2008 crisis, Birgitta Jonsdottir persuaded her colleagues in the Althingi to pass
unanimously a law calling for complete freedom of information in Iceland. She also worked
closely with Julian Assange to produce the video “Collateral Murder”.1
Under Birgitta Jonsdottir’s leadership, Icelandic parliamentarians plan to pass laws
which will make make Iceland a safe haven for journalistic freedom. In so doing, they will
help to re-establish democratic government throughout the world, a vital step if nuclear
and climatic disasters are to be averted.
1

https://en.immi.is/media/documentaries-on-immi/
http://birgitta.isÂ
http://en.immi.is
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Figure 4.23: The Icelandic poet, writer, artist, publisher, anti-war activist, and
parliamentarian Birgitta Jonsdottir.

4.6

The Danish system today

In 2017. Denmark ranked 2nd in the world (after Norway) in the World Happiness Report.
In a number of other years, Denmark has ranked 1st. In compiling the report, researchers
ask people in a given country whether they are happy, and record how many say “yes”.
Interestingly, in Denmark, women are the most happy of all. It is therefore relevant to
look at the Danish social and political system of today, and to examine the reasons why
women are so satisfied with it.
Denmark has very high taxes, but in return for these, its citizens receive many social
services, such as free health care. If they qualify for university education, the tuition is
free, and students are given an allowance for their living expenses. Mothers or alternatively
fathers, can take paid leave of up to 52 weeks after the birth of a child. After that, a
vuggestue (cresch) is always available, so that mothers can return to their jobs. When the
child become too old for the cresch, day care centers are always available. For children of
school age, after-school clubs are available where children can practice arts and crafts or
other activities under supervision until their parents come home from work.
It is illegal in Denmark to fire a woman because she has become pregnant, or to deny
her work because the employer fears that she may become pregnant. Thus, Danish women
grow up expecting to find jobs outside the home. Danish women are happy to have careers,
but it is also a necessity, because with taxes so high that a single income is not enough
to give a family the desired standard of living. Husbands are grateful to their wives for

128

POPULATION AND THE ENVIRONMENT

Figure 4.24: A Danish day-care center.
helping to support the family. In the case of single mothers, support is given by the state.
The number of births per woman-life reached a low of 1.38 in 1983, but since that time
the number has gradually risen gradually and in 2017 the fertility rate was 1.77, still less
than the replacement level. The other Scandinavian countries have very similar systems,
and they all have high human development indices, as well as a high degree of economic
equality. When US Senator Bernie Sanders declared that he is a socialist, he made the
statement more precise by saying that he is in favor of the Scandinavian social and political
system.

4.7

The social impact of science and technology

Before the development of modern medicine, infant mortality was so high that in any family,
large numbers of children were needed in order to ensure that a few of them survived. This
was true in Europe only a few hundred years ago. Today, with vaccines and antibiotics,
infant mortality has been reduced to such an extent that parents with only two children can
be almost entirely sure that both of them will live to adulthood. While low infant mortality
now is the norm in the industrialized parts of the world, many less developed countries
still have high birth rates and high infant mortality. In other words, these countries have
not yet passed through the demographic transition, and they need to do so as quickly as
possible.
Today, science and technology are moving with lightning-like speed, but social customs
are slow to change. Thus, in many parts of the world, death rates have been drastically
reduced, but nevertheless, birth rates remain high, and as a result, population surges
upward, outrunning infrastructure and employment opportunities.
In industrialized countries 7today, small families have become the norm, and this has
changed the role of women. Being a housewife is no longer a full-time life-long occupation.
The role of women has also been changed by modern machines. Doing the family’s laundry
is no longer an enormous project. Formerly, physical strength was required for many kinds
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Figure 4.25: The demographic transition.

Figure 4.26: Machines have helped to change the role of women.
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of work, but today, a woman sitting at the controls of an enormous crane can lift just as
many tons as a man.

Suggestions for further reading
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first-manifesto-of-the-womens-movement/
2. E. Sylvia Pankhurst, The Sufferegette Movement: An Intimate Account of Persons
and Ideals, (1931)
3. Christobel Pankhurst, Ubshakeled: The Story of How We Won The Vote, (1959)
4. Antonia Raeburn, The Militant Suffragettes, (1974).
5. Elizabeth Robins, Votes for Women, (1907).
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Chapter 5
WOMEN IN SCIENCE AND
POLITICS
5.1

Women in science

Letting a few names stand for many
It seems natural to me that women should be scientists, since my own mother, Margaret
Scales Avery (1901-2003) was a bacteriologist. At the time when she was studying, this
was a very unusual career choice for a woman, but the situation is gradually improving.
For example, it has become quite common for women to study medicine. According to the
American Association of Medical Colleges (AAMC) 48.3% of medical degrees awarded in
the US in 2009-10 were earned by women, an increase from 26.8% in 1982-3. Women have
not yet achieved parity as medical practitioners, but in certain specialties, they outnumber
men. In the United States, female physicians outnumber male physicians in pediatrics and
female residents outnumber male residents in family medicine, obstetrics and gynecology,
pathology, and psychiatry.
In other fields of science, the situation is also gradually improving. Central Asia
(47.2%), Latin American and the Caribbean (44.7%), Central and Eastern Europe (39.6%),
and the Arab States (39.9%) are regions in which women currently represent over a third
of the Research and Development workforce.
It would be impossible to list all of the women who have contributed importantly to
scientific and political developments in human cultural evolution. A few pioneers are chosen
here to represent the multitude of women who have overcome prejudice and male tyranny
to make important contributions.
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Figure 5.1: Hypatia (c.360-415 AD) was an important mathematician, astronomer and philosopher who lived in Egypt during the Hellenistic era. She
is the first female mathematician whose life is reasonably well known. She
taught in Alexandria’s neoplatonist school, and was famous as a great teacher
and a wise counsellor. Among Hypatia’s works is a commentary on Diophantus’ 13-volume Arithmatica. She is also thought to have edited Ptolemy’s great
astronomical book, the Almagest. Hypatia was an advisor to Orestes, the Roman Prefect of Alexandria, and she was murdered in 415 AD by the followers
of Cyril, the Christian Bishop of Alexandria, because of a feud between Orestes
and Cyril, thus becoming a “martyr to philosophy”. The historian Socrates
of Constantinople, a contemporary of Hypatia, describes her in the following
words: “There was a woman at Alexandria named Hypatia, daughter of the
philosopher Theon, who made such attainments in literature and science, as to
far surpass all the philosophers of her own time.”
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Figure 5.2: Maria Merian (1647-1717) depicted on a 500 DM banknote. She
was a German-born naturalist and scientific illustrator. She was one of the
first naturalists to observe the metamorphosis of insects. At the age of 13, she
started collecting silk worms and observing them. In 1679, she published the
first volume of a 2-volume series on caterpillars, and the second volume was
published in 1683. Each volume contained 50 of her etchings, and the books
documented evidence for the metamorphosis and plant hosts for 187 species.
In 1699 she traveled to Dutch Surinam to study the tropical insects, and her
observations and illustrations were published in 1705. She was the leading
entomologist of her time, and she is considered by David Attenborough to be
one of the most significant contributors to the field of entomology.

134

POPULATION AND THE ENVIRONMENT

Figure 5.3: Émilie du Chatalet (1706-1749) was a French mathematician, philosopher and physicist. Her translation of Newton’s Principia Mathematica remains the standard French translation today. She added profoundly to Newton’s ideas by proposing the general law of conservation of energy in physics.
Her highly influential philosophical masterpiece, Institutions de Physique (or
in English, Foundations of Physics) was published in 1740. The book generated heated debate, and it was quickly republished in several other languages.
Together with her husband, the Marquis Florent-Claude du Chastellet-Lomont,
and their close friend, Voltaire, she performed many experiments on the nature of fire and heat. After her death, Émilie du Chatalet’s ideas were heavily
represented in the Enlightenment’s most important book, the Encyclopédie of
Denis Diderot and Jean le Rond D’Alembert.
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Figure 5.4: The physicist Laura Bassi (1711-1778), Professor of Physics at the
University of Bologna. She was the first woman scientist ever to be appointed
to a university professorship. Bassi’s experimental work was mainly in the fields
of hydrolics and electricity, but she was also important in bringing Newtonian
physics to Italy. She corresponded widely with Europe’s leading scientists and
philosophers. Voltaire once wrote to her, “There is no Bassi in London, and I
would be much happier to be added to your Academy of Bologna than that of
the English, even though it has produced a Newton”.
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Figure 5.5: Lord Byron’s daughter, Augusta Ada, Countess of Lovelace (18151852), is seen here in a painting by Margaret Carpenter. She was an excellent
mathematician, and a frequent visitor to the workshops of Charles Babbage,
inventor of the first universal computing machine. It is through Augusta Ada’s
lucid writings that we know how Babbage’s never-completed universal calculating engine was to have worked. Augusta Ada was the first person to recognize
that Babbage’s calculating machine could be used for other purposes than
than arithmetical manipulations, and she was both first person to realize the
full potential of computers. She was also the first computer programmer. The
programming language ADA is named after her
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Figure 5.6: Marie Curie (1867-1934) won Nobel prizes both in physics and in
chemistry. Her daughter Irène also won a Nobel Prize in Physics. Born in
Poland, Marie married Pierre Curie, a French scientist who had invented a
sensitive electrometer. Following Henri Becquerel’s serendipitous discovery of
the radioactivity of uranium in 1896, Marie Curie began using her husband’s
electrometer to examine various uranium-containing ores. She soon realized
that the ores must contain radioactive elements other than uranium. Excited by
this discovery, Pierre Curie dropped his own research and joined her. Together
they finally succeeded in isolating two new radioactive elements, polonium
(named after Marie’s native Poland) and radium. Together with Becquerel,
they shared the 1903 Nobel Prize in Physics. Marie Curie won an additional
Nobel Prize in Chemistry in 1911. She became a world-famous symbol of what
women can achieve.
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Figure 5.7: Henrietta Swan Levitt (1868-1921). Her studies of the periods and
luminosities of variable stars allowed Edwin Hubble to discover the enormous
size of the universe, and the fact that the universe is expanding. Hubble often
said that Levitt deserved the Nobel Prize for her work. Gösta Mittag-Leffler of
the Swedish Academy of Sciences tried to nominate her for that prize in 1924,
only to learn that she had died of cancer three years earlier
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Figure 5.8: Emmy Noether (1882-1935), the “mother of modern algebra”, was
described by Albert Einstein, Hermann Weyl and Norbert Wiener as the most
important woman in the history of mathematics. She developed the theories
of rings, fields, and algebras. In physics, Noether’s theorem explains the connection between symmetry and conservation laws. Following in her father’s
footsteps, Noether began her career in mathematics at the University of Erlangen. In 1915, although at the time women were largely excluded from
academic positions, she was invited by Felix Klein and David Hilbert to join
the world-famous mathematics department of the University of Göttingen. Her
students, sometimes called “Noether’s boys”, spread her ideas, and ultimately
her influence was enormous. Forced to leave Germany because of the Nazis,
she died of ovarian cancer in the United States.
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Figure 5.9: Maria Goeppert Mayer (1906-1972) received the 1963 Nobel Prize in
Physics for her shell model of nuclei. She was my teacher at the University of
Chicago. Maria Goeppert began her education at the University of Göttingen,
where he father was a professor of pediatrics. Her thesis was on the theory
two-photon absorption by atoms. The unit of absorption cross section for this
process is now named after her. After marrying the American physicist, Joseph
Mayer, she moved to the United States, where she and her husband eventually
joined Enrico Fermi at the University of Chicago. In 1950, she published her
shell model of nuclei, for which she shared the 1963 Nobel Prize in Physics.
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Figure 5.10: Inge Lehman, FRS, (1888-1993) was a Danish geophysicist and seismologist who discovered the inner structure of the earth, especially its silicate
mantle, fluid outer core and solid inner core. After completing her highschool
education at a progressive school run by Niels Bohr’s aunt, Hannah Adler,
Lehman studied mathematics at the University of Copenhagen and Cambridge
University. In a 1936 paper, she analyzed seismic waves from earthquakes, and
proposed her model of the earth’s interior, which has come to be accepted by all
geophysicists. Inge Lehman received numerous honorary degrees and medals
for her work. The asteroid 5632 Ingelehmann was named after her. In 1997,
the American Geophysical Union established the annual Inge Lehman Medal to
honor “outstanding contributions to the understanding of the structure, composition, and dynamics of the Earth’s mantle and core.” In 2015 (which was the
100th anniversary of women’s suffrage in Denmark) Lehman’s great struggle
against the male-dominated research community that existed in Denmark in
the mid-20th century was recognized when a new beetle species named after
her: Globicornis (Hadrotoma) ingelehmannae. She died in 1993 at the age of
104, the longest-lived woman scientist in history.
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Figure 5.11: Dorothy Crowfoot Hodgkin (1910-1994) received a Nobel Prize in
Chemistry in 1964 for her pioneering research in determining the structure
of biologically important macromolecules by means of X-ray crystallography.
She is especially famous for discovering the structures of steroids, penicillin,
vitamin B12 and insulin. Professor Hodgkin was also a long-serving President
of Pugwash Conferences on Science and World Affairs, an organization which
won the Nobel Peace Prize in 1995 for its efforts to achieve the abolition of
nuclear weapons. On the 350th anniversary of the founding of the British Royal
Society, of which she was a Fellow, a stamp was issued in her honor.
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Figure 5.12: The famous primatologist and environmental activist Jane Goodall
(born 1934) with one of her friends. She is known for her 55-year-long studies
of the behavior of wild chimpanzees. Having been given a toy chimpanzee by
her father as a child, Jane Goodall was always passionately interested in animals and in Africa. In 1957, she visited the farm of a friend in Kenya. On the
advice of her friend, she contacted the paleoanthropologist Louis Leakey, who
happened to be looking for someone to study chimpanzees. He thought that
their behavior could cast light on the behavior of early human ancestors. This
was the beginning of Jane Goodall’s research, in the course of which she discovered many striking similarities between humans and our closest animal relatives: toolmaking, personalities, rational thought, and affectionate long-term
personal relationships. She also discovered darker traits, such as war-making.
Goodall observed that alpha female chimps sometimes assert their dominance
by killing and eating the babies of other females. Dr. Goodall is the founder
of Roots and Shoots, an international organization devoted to preserving the
environment. She has received very numerous honors. For example she is a
Dame Commander of the British Empire, and a United Nations Massinger of
Peace. She is also the subject of an award-winning film, Jane, which makes
use of beautiful footage shot by her former husband, the distinguished wildlife
photographer Baron Hugo van Lawick.
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Women in politics

Wikipedia states that “As of January 2017, the global participation rate of women in
national-level parliaments is 23.3%. A number of countries are exploring measures that
may increase women’s participation in government at all levels, from the local to the
national...”
“Gender inequality within families, inequitable division of labor within households,
and cultural attitudes about gender roles further subjugate women and serve to limit their
representation in public life. Societies that are highly patriarchal often have local power
structures that make it difficult for women to combat. Thus, their interests are often not
represented or under-represented.”
Despite the fact that they are currently under-represented in politics, women throughout history have demonstrated that they are just as capable political leaders as men.
Indeed, women bring to politics some very desirable qualities that are usually lacking in
men. For example greater representation of women in governments would favor legislation
ensuring the rights of children. Also, it might be true that women in high governmental
positions favor kinder policies in general. For example, we can think of Angela Merkel’s
kind refugee policies, which she pursued regardless of the political cost.
The Universal Declaration of Human Rights, which Eleanor Roosevelt played a large
role in drafting, guarantees equal political rights for women.
The map in Figure 4.12 shows the status of the 1979 United Nations Convention on the
Elimination of All Forms of Discrimination Against Women in various countries throughout the world. Red indicates non-signatory countries, while yellow means signed but not
ratified. Interestingly, the Convention has not been ratified in the United States.
In the remainder of this chapter, we give a few examples of outstanding women who
have contributed greatly to human welfare in positions of political leadership, letting these
few examples stand for many others, much too numerous to be listed.

Figure 5.13: Yellow means “signed but not ratified”; red means “not signed”.
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Figure 5.14: Queen Elizabeth I of England (1533-1603). The daughter of Henry
VIII and Anne Boleyn, Elizabeth lived in a time of bitter conflict between
Catholics and Protestants. After the death of Henry VIII, Elizabeth’s halfbrother Edward VI (a Protestant) ruled until his early death in 1553. Edward
was succeeded by Elizabeth’s half-sister Mary (“Bloody Mary”), a fanatical
Catholic who ordered the killing of large numbers of Protestants. Mary also
imprisoned Elizabeth. When Mary died in 1558, Elizabeth finally became
queen. She was a wise and skillful ruler, and reigned over one of England’s
greatest epochs, the “Elizabethan Era”. She was urged to marry and produce
a Tudor heir to the throne, but she realized that if she married, her husband
would claim power. Elizabeth wisely softened the bitter religious conflicts that
had preceded her reign. England remained Protestant, but Catholics were
tolerated, and free to worship as they wished.
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Figure 5.15: Queen Christina of Sweden (1526-1689). She was the only surviving
legitimate heir of King Gustav II Adolf, and she became queen at the age of six,
when her father was killed at the Battle of Lützen. Christina was one of the
most highly educated women of the 17th century, and she was determined to
bring culture to Sweden, to make it “the Athens of the North”. At one point
she sent a warship to Holland in order to bring René Descartes to Sweden.
Unable to resist this flattering attention from a royal patron, Descartes set
sail for the frozen north. He found that he had to give philosophy lessons to
Christina at 5 AM each day in a chilly library room, and before the winter was
over, poor Descartes had died of pneumonia. Because she was more interested
in culture than in ruling, Christina abdicated in favor of her cousin, converted
to Catholicism, and moved to Rome, where she became a patron of the arts
and a heroine of the Counter-Reformation. Her life has inspired numerous
books, plays and films, for example the 1933 film in which she was portrayed
by Greta Garbo.
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Figure 5.16: Bertha von Suttner (1843-1914) became the second woman, after
Marie Curie, to win a Nobel Prize. In this case, it was the Nobel Peace Prize,
which she won in 1905. In fact, without Bertha von Suttner, the Nobel Peace
Prize would not exist. Born in Prague as Countess Kinsky, she later married
the Austrian Baron Arthur von Suttner. In 1889, she became a leading figure in
the peace movement through the publication of her pacifist novel, Die Waffen
Nieder! or Lay Down Your Arms!, which was published in 37 editions and
translated into 12 languages. She became the founder and chairwoman of
the German Peace Movement. After working briefly with Alfred Nobel, she
continued to correspond with him, and because of her influence, he used part
of his fortune to establish the Nobel Peace Prize.
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Figure 5.17: Jane Addams (1860-1935), in a portrait by George Brush. Born into
a wealthy family, she became a pioneer of social work for the poor. Her work
was admired by US President Theodore Roosevelt, who helped to implement
many of the social reforms that she advocated. She was the co-founder of
Hull House in Chicago a settlement house for the poor, after which many later
settlement houses were modeled. Addams was also the co-founder of ACLU,
an advocate of woman’s suffrage, racial equality, child labor laws, trade unions,
and world peace. The was a founder and leader of the Woman’s Internal League
for Peace and Freedom, and in 1931 she shared a Nobel Peace Prize for her
anti-war leadership.
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Figure 5.18: A portrait of Helen Keller (1880-1968). She was the first blind
and deaf person to obtain a BA degree. On the way to this triumph, Helen
had taught herself to speak normally, and she could understand what other
people were saying by placing her hand on their lips. Helen Keller quickly developed into a popular lecturer and author. She spoke and wrote to advocate
many social reforms, including woman’s suffrage, labor rights, socialism and
anti-militarism. Among her many writings against war are the words: “Strike
against war, for without you no battles can be fought! Strike against manufacturing shrapnel and gas bombs and all other tools of murder! Strike against
preparedness that means death and misery to millions of human beings! Be
not dumb, obedient slaves in an army of destruction! Be heroes in an army of
construction.”
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Figure 5.19: Eleanor and Franklin Roosevelt with their first two children.
Eleanor Roosevelt (1884-1962) was the niece of US President Theodore Roosevelt. After marrying her fifth cousin, Franklin Delano Roosevelt, she served
as First Lady during his four terms as US President. She also served as US
Delegate to the United Nations General Assembly from 1945 to 1953. Harry
Truman called her “First Lady of the World” in recognition of her achievements in the field of human rights. She served as the first chair of the UN
Commission on Human Rights and oversaw the drafting of the Universal Declaration of Human Rights. She later chaired John F. Kennedy’s Presidential
Commission on the Status of Women. Eleanor Roosevelt is also remembered
as an outstanding advocate of racial equality, economic and social justice, and
journalistic freedom.
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Figure 5.20: Eleanor Roosevelt on a commemorative stamp.

Figure 5.21: Indira Gandhi (1917-1984) as a child, together with Mahatma
Gandhi. Despite the fact that they had the same surname, they were not
related.

152

POPULATION AND THE ENVIRONMENT

Figure 5.22: Indira Gandhi was the daughter of India’s first Prime Minister,
Jawaharlal Nehru. During his tenure in office, Indira served as her father’s
assistant and hostess. This experience was valuable to her when she herself
later became India’s first and only only woman Prime Minister.

Figure 5.23: Rajiv Gandhi, Indira’s son, also served as India’s Prime Minister.
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Figure 5.24: Wangari Maathai (1940-2011). In 1977, she founded the Green Belt
Movement in Kenya, an organization devoted to planting trees, environmental
conservation and women’s rights. Since that time, the organization has planted
over 51 million trees. In 2004 she was awarded the Nobel Peace Prize for “her
contribution to sustainable development, democracy and peace.”
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Figure 5.25: Maidread McGuire (born 1944). She and Betty Williams shared
the 1976 Nobel Peace Prize for founding and leading Peace People, and organization working for peace in Northern Ireland. Today McGuire’s concerns are
global. She opposed the Iraq Wars of 1990 and 2003, and the sanctions that
caused hundreds of thousands of deaths among the civilians of Iraq. She is
critical of US militarism and wars, nuclear weapons wherever they are found,
and Israel’s occupation of Gaza. At the Russell Tribunal in 2012. she “asked
the question that seems to be taboo in the U.S.: Why does President Barack
Obama allow Israel to threaten Iran with war when Iran has signed the NPT
and Israel has at least 200 nuclear weapons? Why does the president not demand that Israel sign the NPT?” Regarding nuclear weapons, she said “I have
for years been speaking out against nuclear weapons. I am actively opposed to
nuclear weapons in Britain, in the United States, in Israel, in any country, because nuclear weapons are the ultimate destruction of humankind.” Together
with Desmond Tutu and Adolfo Pérez Esquivel, Maidread Maguire has also
published a letter in support of Chelsea Manning.
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Figure 5.26: Dr. Marı́a Fernanda Espinosa (born 1964), the recently-elected
President of the United Nations General Assembly. Dr. Espinosa is also an
environmentalist. She was awarded a Ph.D. in environmental geography by
Rutgers University, and was a postdoctoral fellow there in 1996-1997. From
2008 to 2009 she was a Permanent Representative of Ecuador to the UN in New
York. She was Regional Director of the South American Office of the World
Conservation Union’s (IUCN) in 2005 and 2006, served as the Social Equity
and Conservation Officer and as an Adviser on Indigenous Peoples and Biodiversity Policy to IUCN from August 2000 to October 2005. Having started her
career in 1989 as a Planning and Management Technical Officer for the Amazon Protected Areas Project, Fundacion Natura in Quito, Espinosa has served
as an Adviser for several projects over the years, including the Government
Environmental Plan (1992) and the “Environmental Care and Children’s Participation” project (Central Bank of Ecuador and UNICEF, 1993-1994). Dr.
Espinosa is a member of the World Future Council, and also a poet and an
essayist.

156

POPULATION AND THE ENVIRONMENT

Figure 5.27: 28-year-old Alexandra Ocasio-Cortez (born in 1989) won a stunning
victory in the Democratic Party primary election of June 26, 2018. Although
outspent by a factor of 18 to 1 by her opponent (Democratic Caucus Chair,
Joseph Crawley), she won the primary by 57% to 42%. Her campaign contributions came from small individual donors, while his came in large blocks, from
corporations. Ocasio-Cortez calls for the United States to transition by 2035
to an electrical grid running on 100% renewable-energy production and end the
use of fossil fuels. She calls healthcare “a human right”, and says: “Almost every other developed nation in the world has universal healthcare. It’s time the
United States catch up to the rest of the world in ensuring all people have real
healthcare coverage that doesn’t break the bank”. The Guardian called her
victory “one of the biggest upsets in recent American political history”, and
Senator Bernie Sanders commented “She took on the entire local Democratic
establishment in her district and won a very strong victory. She demonstrated
once again what progressive grassroots politics can do”. The lesson that the
US Democratic Party must learn from this is that in order to overthrow Donald
Trump’s openly racist Republican Party in the 2018 midterm elections, they
must free themselves from the domination of corporate oligarchs, and instead
stand for honest government and progressive values.
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Figure 5.28: In England, women succeeded in reclaiming Greenham Commons
from use as a base for nuclear weapons.
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Chapter 6
WOMEN IN THE ARTS
6.1

Women in literature

Only twelve women have won the Nobel Prize in Literature. There ought to be more, since
women are better novelists than men. Here is the list:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Selma Lagerlof, (Sweden) 1909.
Grazia Deledda (Italy), 1926
Sigrid Undset (Norway), 1928.
Pearl Buck (United States), 1938.
Gabriela Mistral (Chili), 1945.
Nelly Sachs (Germany and Sweden), 1966.
Nadine Gordimer (South Africa), 1991.
Toni Morrison (United States), 1993.
Wislawa Szymborska (Poland), 1996.
Elfriede Jelinek, (Austria), 2004.
Doris Lessing, (England), 2007.
Herta Muller (Germany), 2009.

It makes sense that women are better novelists than men. After all, the novel is a slowmoving genre, in which social sensitivity and the spirit of the times are important. Women
are more observant and sensitive to interpersonal relationships than men are. These qualities are exactly those needed for a good novelist.
Although popularity and literary merit are not the same, it is worth noting that most
widely-read novelist of all time is a woman: Agatha Christie. Her novels have sold roughly
2 billion copies, and, after Shakespeare and the Bible, they are the most widely-read books
ever printed. For American readers, the second most popular book, after the Bible, is
Margaret Mitchell’s Gone With the Wind (1936).
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Figure 6.1: Jane Austen (1775-1817). Her novels, Sense and Sensibility, Pride
and Prejudice. Mansfield Park, Emma, Northanger Abby, Persuasion and
Lady Susan. were published anonymously, and during her own lifetime they
brought her little money or recognition. However, today, the film and television
versions of Jane Austin’s writings have become enormously popular. The books
themselves have been translated into many languages and are read throughout
the world. Jane Austen explored the condition of women of her own time,
when marriage was the only way that they could achieve financial security and
social position.
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Figure 6.2: Mary Shelley (1797-1851) was the daughter of Mary Wollstonecraft
and William Godwin, and the wife of Percy Bysshe Shelley. In 1816, she
and Shelley, together with Lord Byron were staying in a villa near to Lake
Geneva. Byron and Shelley had been discussing the myth of Prometheus, and
its symbolic possibilities. The weather worsened, and they were forced to stay
indoors. Byron proposed that each of them should write a ghost story, but
Mary was slow in finding her theme. She went to bed, but was unable to sleep.
Images from the discussions of Prometheus passed before her eyes. Later she
wrote: “I saw, with shut eyes, but acute mental vision, I saw the pale student
of unhallowed arts kneeling beside the thing he had put together. I saw the
hideous phantasm of a man stretched out, and then, on the working of some
powerful engine, show signs of life, and stir with an uneasy, half vital motion.
Frightful must it be; for supremely frightful would be the effect of any human
endeavor to mock the stupendous mechanism of the Creator of the world.”
Mary had found her theme. The next morning, with Shelley’s encouragement,
she began to write her masterpiece, Frankenstein or The Modern Prometheus.

162

POPULATION AND THE ENVIRONMENT

Figure 6.3: Elizabeth Gaskell (1810-1865). Gaskell’s circle of friends included the
writers Harriet Martineau, Charlotte Brontë, Charles Dickens, John Ruskin
and Harriet Beacher Stowe. Her first novel, Mary Barton gives us a realistic
picture of the suffering of the industrial workers of Manchester during the
early part of the 19th century. Her second novel, Cranford, is also an accurate
piece of sociology. In recent years, Cranford has three times been adapted for
television. In general, Elizabeth Gaskell’s books emphasize the role of women,
and she is recognized as a pioneer of the feminist movement.
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Figure 6.4: The Brontë sisters, Anne (1820-1849), Emily (1818-1848) and Charlotte (1816-1855), in a painting by their brother, Branwell. Their father had
graduated from Cambridge University, but his earnings as a Curate of a small
church were meager and money was very scarce in the family. The sisters originally published their poetry and novels under male pseudonyms. Charlotte’s
Jane Eyre, Emily’s Wuthering Heights, and Anne’s The Tenant of Wildfell
Hall all achieved great success but attracted much criticism when they were
published because of their extreme originality and violent themes. Today, the
three novels are accepted as literary masterpieces.
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Figure 6.5: Virginia Woolf (1882-1941) was born into a well-established family
of intellectuals and reformers. Her grandfather, Sir James Steven, was the
British Under-Secretary of State for the Colonies and an outspoken opponent
of slavery. Her father. Sir Leslie Steven was a distinguished writer and historian, while her mother Julia, famous for her beauty, was the subject of many
Pre-Raphaelite paintings. Virginia Woolf ’s pioneering stream-of-consciousness
novels Mrs. Dalloway (1925), To the Lighthouse (1927) and Orlando (1928),
became the model and inspiration for all subsequent modernist authors. She
and her husband, Leonard Woolf, were central figures in the famous Bloomsbury group of writers and artists. Virginia Woolf suffered from bipolar disorder, and the illness led to her suicide in 1941.
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Figure 6.6: The beautiful red-haired American poet, Edna St. Vincent Millay
(1892-1950). The daughter of a divorced, poor, but very literate, mother, Millay grew up in Maine. At 14, Millay won the St. Nicolas Gold Badge for poetry,
and by 15, she had published her poetry in the high-profile anthology, Current
Literature. She was able attend Vassar College, because her fees were paid by
an admirer who was impressed by her talent. Millay often wrote sonnets, combining classic form with modern imagery, and many consider her sonnets to be
the best written in the 20th century. My own favorite is the anti-war sequence
of eighteen sonnets, Epitaph for the Race of Man. Her short couplets in A
Few Figs From Thistles are also memorable, for example: “My candle burns
at both its ends, it will not last the night; but oh my foes and oh my friends, it
gives a lovely light!” or “Safe upon the solid rock, the ugly houses stand; Come
and see my shining palace, built upon the sand!” She won the Pulitzer Prize
for Poetry, and the English novelist, Thomas Hardy, said of her, “America has
two attractions: skyscrapers and Edna St. Vincent Millay.” The large house
and 500 acre property, Steepletop, where Millay and her lawyer husband spent
their last years, was declared to be a National Historic Landmark in 1971, and
it is now a museum.
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Figure 6.7: The existentialist philosopher Simone de Beauvoir (1908-1986) is
famous for her feminist book, The Second Sex, published in 1949. Wikipedia
writes of its reception: “The first French publication of The Second Sex sold
around 22,000 copies in a week. It has since been translated into 40 languages.
The Vatican placed the book on its List of Prohibited Books. The sex researcher Alfred Kinsey was critical of The Second Sex, holding that while it
was an interesting literary production, it contained no original data of interest
or importance to science. In 1960, Beauvoir wrote that The Second Sex was
an attempt to explain ‘why a woman’s situation, still, even today, prevents her
from exploring the world’s basic problems.’ The attack on psychoanalysis in
The Second Sex helped to inspire subsequent feminist arguments against psychoanalysis, including those of Betty Friedan’s The Feminine Mystique (1963),
Kate Millett’s Sexual Politics (1969), and Germaine Greer’s The Female Eunuch (1970). Millett commented in 1989 that she did not realize the extent
to which she was indebted to Beauvoir when she wrote Sexual Politics. The
philosopher Judith Butler writes that Beauvoir’s formulation asserts that ‘One
is not born, but rather becomes, a woman’.” In other words, de Beauvoir
distinguishes between women’s biology and the the influence of society which
forces women into a particular role.
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Figure 6.8: Doris Lessing (1919-2013) was awarded the 2007 Nobel Prize in Literature. She was the 11th woman and the oldest person to receive the prize.
The citation described her as “that epicist of the female experience, who with
scepticism, fire and visionary power has subjected a divided civilization to
scrutiny”. In making the award, a representative of the Swedish Academy
stated that “She has revealed the totalitarian temptations and shown us the
strength of undogmatic humanism. She has displayed an almost limitless empathy with odd lives and a freedom from prejudice regarding every form of
human behavior. She was early in flagging global environmental threats and
poverty and corruption in the Third World. She has given voice to the silent
and to the refugees and homeless of our century - from Afghanistan to Zimbabwe. And as few others have done, she personified the woman’s role in the
20th century.”
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Figure 6.9: Arundhati Roy (born 1961) achieved both fame and financial independence through the publication of her best-selling novel, The God of Small
Things (1997). The book criticizes India’s caste system and the country’s conventions prohibiting marriage across ethnic boundaries. Roy has become a political activist in many fields, advocating independence for Kashmir, criticizing
India’s nuclear weapons and opposing US militarism. Shocked by the bombing of Afghanistan, she wrote: “When he announced the air strikes, President
George Bush said: ‘We’re a peaceful nation.’ America’s favorite ambassador,
Tony Blair, (who also holds the portfolio of prime minister of the UK), echoed
him: ‘We’re a peaceful people.’ So now we know. Pigs are horses. Girls are
boys. War is peace.” She also wrote: “Once weapons were manufactured to
fight wars, now wars are manufactured to sell weapons”. Her concerns include
many environmental and human rights issues.
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Women in music

Why so few woman composers?
Women have always excelled in performing music, but in Europe, they have traditionally
been barred from the study of musical composition theory. The Wikipedia article entitled
List of Female Composers by Birth Dates gives the following explanation:
“Women composers’ names are still largely absent from music textbooks and concert
programs that constitute the Western canon, even though a large number of women have
composed music. The reasons for women’s exclusion are various.
“The musicologist Marcia Citron speculated that women composers were deemed less
important than men because women typically wrote smaller works, such as art songs,
rather than large works, such as symphonies, for public performance in large halls. Female
composers were long barred from the profession, owing in part to the essentialist notion
that women could not, in Citron’s words, ‘control emotion with logic and reason, masculine attributes requisite for composition.’ Women were systematically denied access to
compositional training and musical performances, and were castigated by critics for writing music that was either too feebly feminine or too unbecomingly masculine. Because
the discrimination against women composers is related to general societal attitudes about
gender or perceived roles of men and women, many musicologists and critics have come to
incorporate gender studies in assessing the history and practice of the art.”
By contrast, women have been encouraged to perform music. In Europe, young ladies
from good families were expected to be able to entertain the assembled guests at a party by
playing an instrument or singing. During the Renaissance, madrigal singing was a common
form of after-dinner entertainment, and both women and men participated.
When operas became popular, charismatic soprano and contralto soloists often outshone the tenors and basses. This continues in recent times, with such celebrated divas as
Maria Callas, Renata Tebaldi, Kari Te Kanawa, Joan Sutherland, Nellie Melba, Elizabeth
Schwarzkopf, Kirsten Flagstad and Eileen Farrell. Today, in popular music and folk music
the stars are just as likely to be women as men.
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Figure 6.10: Hildegard von Bingen (1098-1179) and her nuns. She was a German
scientist, philosopher, theologian, and composer. Her works include three large
volumes of visionary theology, over 70 chants and hymns that continue to be
performed today, 400 letters to popes, emperors, abbots and abbesses throughout Europe, two volumes devoted to medicine and cures, the first known invented language, and pioneering works on natural history. One of her musical
compositions, Ordo Vertutum, is a liturgical drama believed to be the oldest
example of a morality play. She has for centuries been recognized as a saint
by branches of the Roman Catholic Church, and in 2012, Pope Benedict XVI
named her a Doctor of the Church. She is also known as Saint Hildegard and
Sibyl of the Rhine.
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Figure 6.11: Princess Anna Amalia of Prussia (1723-1787) was the daughter
of King Frederick William I of Prussia. Although she was musically gifted,
she was not allowed to study music by her tyrannical father. After his death
she studied musical theory under Johann Philipp Kirnberger, a student of
Johann Sebastian Bach, and she composed many works in the Baroque style.
Although a marriage between Anna Amalia and the Crown Prince of Sweden
was proposed, in the end it was her sister, Louisa Ulrika, whom the Swedes
chose. Princess Anna Amalia instead became Abbess of Quedlinburg, a position
in which she was more free to devote herself to music.
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Figure 6.12: Clara Schuman (1819-1896). Educated in music by her father, Clara
Weiss (later Schuman) was a child prodigy. When she was eight years old, her
piano performance so much impressed the seventeen-year-old Robert Schuman,
that he asked his mother for permission to drop his legal studies and instead
take lessons in music from Clara’s father. He moved into the Weiss home,
and (not surprisingly) later married Clara. Meanwhile, at the age of eleven,
Clara made a hugely successful tour of European cities as a concert pianist.
She played from memory, which at the time was unique. Through her influence, performance by memory has now become a common practice for concert
pianists. In 1838, Clara was named “Royal and Imperial Virtuoso”, Austria’s
highest musical honor. Clara and her husband met the violinist Joseph Joachim
in 1844. His playing so impressed her that Clara later gave over 238 concerts
with Joachim, in Germany and Britain. Joachim introduced Clara and Robert
Schuman to Johannes Brahms, who was then 20 years old. Deeply impressed
by Brahms’ talents, Clara wrote in her diary that he “seemed to have been
sent straight from God”. The Schumans helped greatly to encourage Brahms
and to promote his career. Clara Schuman was also an excellent composer, but
unfortunately her other duties left her little time for this pursuit. Undoubtedly, if time had allowed her to do so, she would have composed many great
musical works, instead of the few that she has left to us. Clara Schuman’s
life has been celebrated in numerous films, for example Song of Love (1947),
staring Katherine Hepburn as Clara.
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Figure 6.13: Jacqueline du Pré, OBE, (1945-1987). In the background we see her
husband, the pianist and conductor Daniel Barenboim. Although her career
was tragically cut short by multiple sclerosis, du Pré is regarded as one of the
greatest cellists of all time. Her mother, Iris, was a talented concert pianist. At
the age of four, Jacqueline heard the sound of a cello on the radio, and asked
her mother for “one of those”. Iris taught her small daughter to play the cello,
composing little pieces for her. In 1959, at the age of 14, Jacqueline played
the Lalo Cello Concerto on BBC Television, and in 1960, she won the Queen’s
Prize for outstanding young musicians. Yehudi Menuhin, the chairman of the
committee that unanimously awarded her the prize, then invited du Pré to
play trios with himself and his sister. Jacqueline’s glittering concert career
was cut short in 1971, when multiple sclerosis made it difficult for her to play,
or even to open her cello case. She died of the disease in 1987 at the age of 42.
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Figure 6.14: Joan Baez (born 1941) on the 1962 cover of Time Magazine. She is
an American folk-singer and activist who has been highly influential since her
breakthrough 60 years ago. Her father was a Mexican-American physicist who
is credited with inventing the X-ray microscope. While her father was working
at MIT, Joan Baez gave her first concert in 1958 at Club 47 in Cambridge. In
1959, Bob Gibson invited Baez to perform at the Newport Folk Festival, where
her astonishingly clear and expressive voice produced a sensation. Joan Baez
promoted the career of Bob Dylan, at a time when she was a star while he was
unknown, by inviting him to join her on the stage for duets. Wholeheartedly
engaged in many anti-war, human rights and environmental causes, including
opposition to the Viet Nam and Iraq wars, she regards her activism as more
important than her singing. In 2011, Amnesty International introduced the
yearly Joan Baez Award for outstanding service to human rights, giving the
first award to Baez herself.
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Women in the visual arts

The Wikipedia article on Women Artists states that “Though women artists have been
involved in the making of art throughout history, their work, when compared to that of their
male counterparts, is often both overlooked and undervalued. Prevailing stereotypes about
the sexes have caused certain media, such as textile or fiber arts, to be primarily associated
with women, despite having once been categories both men and women participated in.
Additionally, art forms that have gained this distinction are, as in the case of both textile
and fabric arts, demoted to categories like ‘arts and crafts’, rather than fine art.
“Women in art have been faced with challenges due to gender biases in the mainstream
fine art world. They have often encountered difficulties in training, travelling and trading
their work, as well as gaining recognition. Beginning in the late 1960s and 1970s, feminist
artists and art historians created a Feminist art movement that overtly addresses the role
of women in the art world and explores the role of women in art history and in society.
“ Among the earliest European historical records concerning individual artists is that of
Pliny the Elder, who wrote about a number of Greek women who were painters, including
Helena of Egypt, daughter of Timon of Egypt,
“Artists from the Medieval period include Claricia, Diemudus, Ende, Guda, Herrade
of Landsberg and Hildegard of Bingen. In the early Medieval period, women often worked
alongside men. Manuscript illuminations, embroideries, and carved capitals from the period
clearly demonstrate examples of women at work in these arts.
“Artists from the Renaissance era include Sofonisba Anguissola, Lucia Anguissola,
Lavinia Fontana, Fede Galizia, Diana Scultori Ghisi, Caterina van Hemessen, Esther Inglis,
Barbara Longhi, Maria Ormani, Marietta Robusti (daughter of Tintoretto), Properzia de’
Rossi,[ Plautilla Nelli, Levina Teerlinc, Mayken Verhulst, and St. Catherine of Bologna
(Caterina dei Vigri).
“Artists from this period1 include Lucy Bacon, Marie Bashkirtseff, Anna Boch, Rosa
Bonheur, Olga Boznanska, Marie Bracquemond, Mary Cassatt, Camille Claudel, Marie
Ellenrieder, Kate Greenaway, Kitty Lange Kielland, Edmonia Lewis, Constance Mayer,
Victorine Meurent, Berthe Morisot, Suzanne Valadon, Enid Yandell, and Wilhelmina Weber Furlong among others. Marie Ellenrieder and Marie-Denise Villers worked in the field
of portraiture in the beginning of the century, and Rosa Bonheur in realist painting and
sculpture. Elizabeth Jane Gardner was an American academic painter who was the first
American woman to exhibit at the Paris Salon. In 1872 she became the first woman to
ever win a gold medal at the Salon. Olga Boznanska is considered the best-known of all
Polish women artists, and was stylistically associated with French Impressionism. Barbara
Bodichon, Eleanor Fortescue-Brickdale, Kate Bunce, Evelyn De Morgan, Emma Sandys,
Elizabeth Siddal, Marie Spartali Stillman, and Maria Zambaco were women artists of the
Pre-Raphaelite movement.
A few paintings by women are shown below, letting a few stand for many.

1

The late 19th century
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Figure 6.15: A painting by Birthe Morisot (1841-1895). She contributed importantly to the Impressionist movement.
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Figure 6.16: The Child’s Bath (1893) by the American-born Impressionist artist
Mary Cassatt (1844-1926).
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Figure 6.17: Anne Ancher (1839-1935) often painted interior scenes. She belonged to a group of artists who worked together in Skagen, a peninsula in
Northern Jutland, Denmark. They worked at roughly the same time as the
Impressionists in France.
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Figure 6.18: Another interior scene by Anne Ancher. She was married to Michael
Ancher, who was also an excellent painter. Anne Ancher modestly kept in the
shadow of her husband, but today, most critics consider her paintings to be
even better than his, because of her skilful observation of light and colors.

180

POPULATION AND THE ENVIRONMENT

Figure 6.19: “Hip Hip Hurrah”, a painting by P.S. Kroyer, shows the group of
Skagen artists, with Anne Ancher and her daughter in white dresses in the
right-hand foreground.

Figure 6.20: One of a series of prints which the German artist Käthe Kollwitz
(1867-1945) made as a protest against the atrocities of World War I.
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Figure 6.21: Another anti-war print by Käthe Kollwitz.

Figure 6.22: Interior With a Table (1921), a painting by Virginia Woolf ’s sister,
Vanessa Bell (1879-1961).
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Figure 6.23: A self-portrait by Frida Kahlo (1907-1954). Frieda was born in
Mexico to a German father and a part-indigenous mother. She suffered polio
as a child and a serious traffic accident at the age of 18. The accident left
her crippled and in pain for the rest of her life. Nevertheless, she married
the famous Mexican muralist Diego Rivera, and even had an affair with Leon
Trotsky.

Figure 6.24: Another of Frida’s self-portraits.
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Figure 6.25: Georgia O’Keeff ’s Bud (1939), oil on canvas. Georgia O’Keeffe
(1887-1985) was married to the photographer Joseph Stieglitz. Her work was
honored with the National Medal of Arts, the Presidential Medal of Freedom,
and the Edward McDowell Medal. She holds the record (44.4 million dollars
in 2014) for the highest price paid for a single painting by a woman.
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14. Ridout, Alice, Contemporary Women Writers Look Back: From Irony to Nostalgia.
London: Continuum International Publishing, (2010).

Chapter 7
MADMEN AND ECONOMISTS
“Anyone who believes in indefinite growth in anything physical, on a physically
finite planet, is either mad or an economist.”
Kenneth E. Boulding (1910-1993)

7.1

Population stabilization today

The phrase “developing countries” is more than a euphemism; it expresses the hope that
with the help of a transfer of technology from the industrialized nations, all parts of the
world can achieve prosperity. Some of the forces that block this hope have just been mentioned. Another factor that prevents the achievement of worldwide prosperity is population
growth.
In the words of Dr. Halfdan Mahler, former Director General of the World Health
Organization, “Country after country has seen painfully achieved increases in total output,
food production, health and educational facilities and employment opportunities reduced
or nullified by excessive population growth.”
The growth of population is linked to excessive urbanization, infrastructure failures and
unemployment. In rural districts in the developing countries, family farms are often divided
among a growing number of heirs until they can no longer be subdivided. Those family
members who are no longer needed on the land have no alternative except migration to
overcrowded cities, where the infrastructure is unable to cope so many new arrivals. Often
the new migrants are forced to live in excrement-filled makeshift slums, where dysentery,
hepatitis and typhoid are endemic, and where the conditions for human life sink to the
lowest imaginable level. In Brazil, such shanty towns are called “favelas”.
If modern farming methods are introduced in rural areas while population growth continues, the exodus to cities is aggravated, since modern techniques are less labor-intensive
and favor large farms. In cities, the development of adequate infrastructure requires time,
and it becomes a hopeless task if populations are growing rapidly. Thus, population stabilization is a necessary first step for development.
It can be observed that birth rates fall as countries develop. However, development
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is sometimes blocked by the same high birth rates that economic progress might have
prevented. In this situation (known as the “demographic trap”), economic gains disappear
immediately because of the demands of an exploding population.
For countries caught in the demographic trap, government birth control programs are
especially important, because one cannot rely on improved social conditions to slow birth
rates. Since health and lowered birth rates should be linked, it is appropriate that familyplanning should be an important part of programs for public health and economic development.
A recent study conducted by Robert F. Lapham of Demographic Health Surveys and
W. Parker Maudlin of the Rockefeller Foundation has shown that the use of birth control
is correlated both with socio-economic setting and with the existence of strong familyplanning programs. The implication of this study is that even in the absence of increased
living standards, family-planning programs can be successful, provided they have strong
government support.
China, the world’s most populous nation, has adopted the somewhat draconian policy
of allowing only one child for families in living in towns and cities (35.9% of the population). Chinese leaders obtained popular support for their one-child policy by means of an
educational program which emphasized future projections of diminishing water resources
and diminishing cropland per person if population increased unchecked. Like other developing countries, China has a very young population, which will continue to grow even
when fertility has fallen below the replacement level because so many of its members are
contributing to the birth rate rather than to the death rate. China’s present population
is 1.4 billion. Its projected population for the year 2025 is 1.6 billion. China’s one-child
policy is supported by 75% of the country’s people, but the methods of enforcement are
sometimes criticized, and it has led to a M/F sex ratio of 1.17/1.00. The natural baseline
for the sex ratio ranges between 1.03/1.00 and 1.07/1.00.
Education of women and higher status for women are vitally important measures, not
only for their own sake, but also because in many countries these social reforms have proved
to be the key to lower birth rates. Religious leaders who oppose programs for the education
of women and for family planning on “ethical” grounds should think carefully about the
scope and consequences of the catastrophic global famine which will undoubtedly occur
within the next 50 years if population is allowed to increase unchecked. Do these leaders
really wish to be responsible for the suffering and death from starvation of hundreds of
millions of people?
At the United Nations Conference on Population and Development, held in Cairo in
September, 1994, a theme which emerged very clearly was that one of the most important
keys to controlling the global population explosion is giving women better education and
equal rights. These goals are desirable for the sake of increased human happiness, and
for the sake of the uniquely life-oriented point of view which women can give us; but in
addition, education and improved status for women have shown themselves to be closely
connected with lowered birth rates. When women lack education and independent careers
outside the home, they can be forced into the role of baby-producing machines by men
who do not share in the drudgery of cooking, washing and cleaning; but when women have
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educational, legal, economic, social and political equality with men, experience has shown
that they choose to limit their families to a moderate size.
Sir Partha Dasgupta of Cambridge University has pointed out that the changes needed
to break the cycle of overpopulation and poverty are all desirable in themselves. Besides
education and higher status for women, they include state-provided social security for old
people, provision of water supplies near to dwellings, provision of health services to all,
abolition of child labor and general economic development.

7.2

Why are economists addicted to growth?

Economists (with a few notable exceptions) have long behaved as though growth were
synonymous with economic health. If the gross national product of a country increases
steadily by 4 percent per year, most economists express approval and say that the economy
is healthy. If the economy could be made to grow still faster (they maintain), it would
be still more healthy. If the growth rate should fall, economic illness would be diagnosed.
However, it is obvious that on a finite Earth, neither population growth nor economic
growth can continue indefinitely.
Today, as economic growth falters, the defects and injustices of our banking system
have come sharply into focus, and light has also been thrown onto the much-too-cozy
relationship between banking and government. The collapse of banks during the subprime
mortgage crisis of 2008 and their subsequent bailout by means of the taxpayer’s money
can give us an insight into both phenomena - the faults of our banking system and its
infiltration into the halls of government. The same can be said of the present national debt
crisis in the Euro zone and elsewhere.
One feature of banking that cries out for reform is “fractional reserve banking”, i.e. the
practice whereby private banks keep only a tiny fraction of the money entrusted to them
by their depositors, and lend out all the remaining amount. By doing so, the banks are
in effect coining their own money and putting it into circulation, a prerogative that ought
to be reserved for governments. Under the system of fractional reserve banking, profits
from any expansion of the money supply go to private banks rather than being used by the
government to provide social services. This is basically fraudulent and unjust; the banks
are in effect issuing their own counterfeit money.
When the economy contracts instead of expanding, the effect of fractional reserve banking is still worse. In that case the depositors ask the banks for their money, which it is
their right to do. But the banks do not have the money - they have lent it out, and thus
they fail. However, the bankers have insured themselves against this eventuality by buying
the votes of government officials. Thus the banks are bailed out and the taxpayers are left
with the bill, as in the recent example in which the US Federal Reserve secretly gave 7.7
trillion of the taxpayers’ dollars to bail out various banks.
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Figure 7.1: Population growth and fossil fuel use, seen on a time-scale of several
thousand years. The dots are population estimates in millions from the US
Census Bureau. Fossil fuel use appears as a spike-like curve, rising from almost
nothing to a high value, and then falling again to almost nothing in the space
of a few centuries. When the two curves are plotted together, the explosive
rise of global population is seen to be simultaneous with, and perhaps partially
driven by, the rise of fossil fuel use. This raises the question of whether the
world’s population is headed for a crash when the fossil fuel era has ended.
(Author’s own graph)

7.3

Information-driven population growth

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 mathematical curve which
closely approximates the global population of humans over a period of several thousand
years is a hyperbola of the form
P =

190, 000, 000, 000
2025 − t

Here P is the population and t is the year. How are we to explain the fact that the popu-
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lation 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 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 billion, severe
famines will occur in many developing countries. The beginnings of this tragedy can already
be seen. It is estimated that roughly 30,000 children now die every day from starvation,
or from a combination of disease and 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
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Figure 7.2: The number of hectares of cropland available per person as a function
of time.
land will be used in agriculture, with the probable result 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
population 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, involving billions rather than millions of people.
The resources of the earth and the techniques of modern science can support a global
population of moderate size in comfort and security; but the optimum size is undoubtedly
smaller than the world’s present population (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 are to be avoided. He would applaud
efforts to reduce suffering by eliminating poverty, widespread disease, and war; but he
would point out that, since it is necessary to stop the rapid increase of human numbers, it
follows that whenever the positive checks to population growth are removed, it is absolutely
necessary to replace them by preventive checks. Malthus’ point of view became more broad
in the successive editions of his Essay; and if he were alive today, he would probably agree
that family planning is the most humane of the preventive checks.
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In Malthus’ Essay on the Principle of Population, population pressure appears as one
of the main causes of war; and Malthus also discusses many societies in which war is one
of the 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 Essay, 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.

7.4

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 economics, 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.
Biology, on the other hand, presents us with a very different picture. Biologists 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 sustainable. 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 capacity 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
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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 affluence 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 photosynthesis is appropriated, directly or indirectly, for human use.
(The net primary product of photosynthesis is defined as the total quantity of solar energy
converted 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 environmental 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 released so much
carbon dioxide that the atmospheric concentration of this greenhouse 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 temperature will steadily rise during the coming centuries. This gradual
long-term 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,
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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 conservation, 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.

7.5

Fossil fuel use and climate change

“Some of the potential risks could be irreversible and could accelerate the process of global warming. Melting of permafrost in the Arctic 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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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 CO2 concentration
will reach about 600 ppm by 2050 (more than double the preindustrial concentration).
In addition to CO2 , methane, CH4 , and nitrous oxide, N O2 , 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, methane, ozone, nitrous oxide, sulfur hexafluoride, hydroflurocarbons, perflurocarbons 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
CO2 and CH4 emissions may produce a dangerous amount of global warming during the
next few centuries.
According to the Intergovernmental Panel on Climate Change the percentages of greenhouse gas emissions contributed by various human activities are as follows:
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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,
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Figure 7.3: Atmospheric CO2 concentrations measured at Mount Loa, Hawaii
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 CO2
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 CO2 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
think might begin in earnest during the 22nd century, would result in a sea level rise of
up to 7 meters. Of course, society would have some time to adjust to this event. But a
glance at maps and elevations makes one realize the extent of such a catastrophe and the
importance of preventing it.

The IPCC and Stern reports
Models put forward by the Intergovernmental Panel on Climate Change (IPCC, 2007 Report) suggest that if no steps are taken to reduce carbon emissions, a temperature increase
of 1.4-5.6 degrees C will occur by 21001 . Global warming may have some desirable effects,
such as increased possibilities for agriculture in Canada, Sweden and Siberia. However,
most of the expected effects of global warming will be damaging. These unwanted effects
include ocean level rises, extreme weather conditions (such as heat waves, hurricanes and
tropical cyclones), changes in the patterns of ocean currents, melting of polar ice and
glaciers, abnormal spread of diseases, extinctions of plant and animal species, together
1

relative to 1990 temperatures.
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Figure 7.4: Global temperatures during the last two centuries

Figure 7.5: Recent loss of Arctic ice, as measured by NASA’s Aqua satellite
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Figure 7.6: The collapsing Larsen-B iceshelf in the Antarctic is similar in size to
the US state of Rhode Island
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with aridity and crop failures in some areas of the world which are now able to produce
and export large quantities of grain.
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 rainfall 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.

The threat of feed-back loops
The Discussion Paper presented by Stern on January 31, 2006, also notes that “Some
of the potential risks could be irreversible and accelerate the process of global warming.
Melting of permafrost in the Arctic 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 absorb
greenhouse gases. These feedbacks could lead to warming that is at least twice as fast as
current high-emissions projections, leading to temperatures higher than seen in the past
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.”
The much larger (700 page) Stern Report was made public on October 30, 2006. It
explores not only the scientific basis for predictions of global warming but also the possible
economic consequences. Unless we act promptly to prevent it, the Stern Report states,
global warming could render swaths of the planet uninhabitable, and do economic damage
equal to that inflicted by the two world wars.
A large United Nations Climate Conference (COP15) took place in Copenhagen from
December 7 to December 18, 2009. In order to make the latest results of researchers
available to the 15,000 expected participants, a preliminary meeting of scientists was held
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at the University of Copenhagen in March, 2009. 2,500 delegates from 80 countries attended
the meeting. Among the conclusions of this international congress of scientists were the
following:
• Climatic trends: “Recent observations confirm that, given the high rates of observed emissions, the worst-case IPCC scenario trajectories (or even worse) are being
realized. For many key parameters, the climate system is already moving beyond the
patterns of natural variability within which our society and economy developed and
thrived. These parameters include global mean surface temperature, sea-level rise,
ocean and ice sheet dynamics, ocean acidification and extreme climate events. There
is a significant risk that many of the trends will accelerate, leading to an increasing
risk of abrupt or irreversible climatic shifts.”
• Social disruption: “Recent observations show that societies are highly vulnerable to
even modest levels of climate change, with poor nations and communities particularly
at risk. Temperature rises above 2o C will be very difficult for contemporary societies
to cope with, and will increase the level of climate disruption through the rest of the
century.”
To avoid temperature increases of more than 2o C, the scientists said that it will be
necessary for the world to reduce its CO2 emissions by 90% by 2050. In other words if
dangerous climate change is to be avoided, the fossil fuel era must essentially end by that
date.
Despite these clear and unanimous warnings from the scientific community, the United
Nations climate conference in Copenhagen failed to reach an agreement sufficiently strong
to avoid dangerous climate change. The problem encountered by the conference was a
deep disagreement between developed and developing countries. The developing countries
correctly maintained that historically, they have not been to blame for emission of greenhouse gases. Meanwhile, the industrialized countries pointed to the future, saying (also
correctly) that unless the developing countries accepted their future responsibilities, there
would be no hope of avoiding disaster.
At the last moment, the United States, China, India, Brazil and South Africa hammered
out a weak agreement, the Copenhagen Accord, which the other nations at the conference
agreed to “take note of”. The Copenhagen Accord recognizes the aim of limiting global
warming to 2o C. However, it does not provide mechanisms sufficiently strong to reach that
goal. Another UN climate conference will be held in Mexico in November, 2010, and it is
to be hoped that during the intervening months, negotiators will be able to build on the
very modest results of COP15 and put together an adequate and legally binding treaty.
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Table 7.1: This table shows the 2006 CO2 emissions from burning of fossil fuels,
by country as percentages of the global total and in terms of metric tons per
capita. The eight countries with greatest emissions are shown. China is still
classified as a developing country, and its per capita emissions are still relatively
low (although rapidly increasing). However, because of its large population,
China now puts more CO2 into the atmosphere per year than any other country.
Similarly, despite India’s low per capita emissions, it is now in 4th place.
Percentage
of global
total

Per capita
in metric
tons

China

21.5%

4.57

United States

20.2%

18.67

Russia

5.5%

11.03

India

5.3%

1.29

Japan

4.6%

10.14

Germany

2.8%

9.82

United Kingdom

2.0%

9.26

Canada

1.9%

16.08

Country
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Loss of biodiversity

Agricultural monocultures
In modern agriculture it has become common to plant large regions with a single crop
variety. For example, it is common to plant large regions with a single high-yield wheat
variety. Monocultures of this kind offer farmers advantages of efficiency in the timing of
planting and harvesting. With regard to pest and disease control, there may be short-term
advantages, but these have to be weighed against the threat of long-term disasters. In the
great Irish Potato Famine of 1845-1849, the potato monoculture which had sustained Ireland’s growing population was suddenly devastated by Phytophthora infestans, commonly
called “potato blight”. The result was a catastrophic famine that resulted in the death or
emigration of much of Ireland’s population.
In general, monocultures are vulnerable to plant disease. Thus the replacement of
traditional varieties with the high-yield crops developed by the “Green Revolution” carries
serious risks. Adjustment to climate change also requires genetic diversity. In general,
a genetically diverse population is far better to adjust to environmental changes than a
genetically homogeneous population. This being so, it is vital to preserve civilization’s
heritage of genetically diverse crops.

Deforestation and loss of biodiversity
The earth’s tropical rain forests are rapidly being destroyed for the sake of new agricultural
land. Tropical rain forests are thought to be the habitat of more than half of the world’s
species of plants, animals and insects; and their destruction is accompanied by an alarming
rate of extinction of species. The Harvard biologist, E.O. Wilson, estimates that the rate
of extinction resulting from deforestation in the tropics may now exceed 4,000 species per
year - 10,000 times the natural background rate (Scientific American, September, 1989).
The enormous biological diversity of tropical rain forests has resulted from their stability. Unlike northern forests, which have been affected by glacial epochs, tropical forests
have existed undisturbed for millions of years. As a result, complex and fragile ecological
systems have had a chance to develop. Professor Wilson expresses this in the following
words:
“Fragile superstructures of species build up when the environment remains stable
enough to support their evolution during long periods of time. Biologists now know that
biotas, like houses of cards, can be brought tumbling down by relatively small perturbations
in the physical environment. They are not robust at all.”
The number of species which we have until now domesticated or used in medicine is
very small compared with the number of potentially useful species still waiting in the
world’s tropical rain forests. When we destroy them, we damage our future. But we ought
to regard the annual loss of thousands of species as a tragedy, not only because biological
diversity is potential wealth for human society , but also because every form of life deserves
our respect and protection.
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Figure 7.7: Deforestation in the United States between 1620 and the present.

Figure 7.8: Jungle burned for agriculture in southern Mexico.
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Economics without growth

According to Adam Smith, the free market is the dynamo of economic growth. The true
entrepreneur does not indulge in luxuries for himself and his family, but reinvests his profits,
with the result that his business or factory grows larger, producing still more profits, which
he again reinvests, and so on. This is indeed the formula for exponential economic growth.
Economists (with a few notable exceptions such as Aurelio Pecci and Herman Daly)
have long behaved as though growth were synonymous with economic health. If the gross
national product of a country increases steadily by 4% per year, most economists express
approval and say that the economy is healthy. If the economy could be made to grow
still faster (they maintain), it would be still more healthy. If the growth rate should fall,
economic illness would be diagnosed. However, the basic idea of Malthus is applicable
to exponential increase of any kind. It is obvious that on a finite Earth, neither population growth nor resource-using and pollution-generating economic growth can continue
indefinitely.
A “healthy” economic growth rate of 4% per year corresponds to an increase by a
factor of 50 in a century. (The reader is invited to calculate the factor of increase in
five centuries. The answer is 505 = 312, 500, 000.) No one can maintain that this type
of growth is sustainable except by refusing to look more than a short distance into the
future. Sooner or later (perhaps surprisingly soon) an entirely new form of economics will
be needed - not the empty-world economics of Adam Smith, but what might be called
“full-world economics”, or “steady-state economics”.
Economic activity is usually divided into two categories, 1) production of goods and
2) provision of services. It is the rate of production of goods that will be limited by the
carrying capacity of the global environment. Services that have no environmental impact
will not be constrained in this way. Thus a smooth transition to a sustainable economy
will involve a shift of a large fraction the work force from the production of goods to the
provision of services.
In his recent popular book The Rise of the Creative Class, the economist Richard
Florida points out that in a number of prosperous cities - for example Stockholm - a large
fraction of the population is already engaged in what might be called creative work - a
type of work that uses few resources, and produces few waste products - work which develops knowledge and culture rather than producing material goods. For example, producing
computer software requires few resources and results in few waste products. Thus it is
an activity with a very small ecological footprint. Similarly, education, research, music,
literature and art are all activities that do not weigh heavily on the carrying capacity of
the global environment. Furthermore, cultural activities lead in a natural way to global
cooperation and internationalism. Florida sees this as a pattern for the future, and maintains that everyone is capable of creativity. He visualizes the transition to a sustainable
future economy as one in which a large fraction of the work force moves from industrial
jobs to information-related work. Meanwhile, as Florida acknowledges, industrial workers
feel uneasy and threatened by such trends.
The present use of resources by the industrialized countries is extremely wasteful. A
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Figure 7.9: In 1968 Aurelio Pecci, Thorkil Kristensen and others founded the
Club of Rome, an organization of economists and scientists devoted to studying
the predicament of human society. One of the first acts of the organization
was to commission an MIT study of future trends using computer models.
The result was a book entitled “Limits to Growth”, published in 1972. From
the outset the book was controversial, but it became a best-seller. It was
translated into many languages and sold 30 million copies.The book made use
of an exponential index for resources, i.e. the number of years that a resource
would last if used at an exponentially increasing rate. Today the more accurate
Hubbert Peak model is used instead to predict rate of use of a scarce resource as
a function of time. Although the specific predictions of resource availability in
“Limits to Growth” lacked accuracy, its basic thesis - that unlimited economic
growth on a finite planet is impossible - was indisputably correct. Nevertheless
the book was greeted with anger and disbelief by the community of economists,
and these emotions still surface when it is mentioned. Perhaps part of this
collective blindness was and is due to the polarization of opinion produced by
the Cold War. In any case, the myth of unlimited growth has remained the
central dogma of western economics.
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growing national economy must, at some point, exceed the real needs of the citizens. It has
been the habit of the developed countries to create artificial needs by means of advertising,
in order to allow economies to grow beyond the point where all real needs have been met;
but this extra growth is wasteful, and in the future it will be important not to waste the
earth’s diminishing supply of non-renewable resources.
Thus, the times in which we live present a challenge: We need a revolution in economic
thought. We must develop a new form of economics, taking into account the realities of
the world’s present situation - an economics based on real needs and on a sustainable
equilibrium with the environment, not on the thoughtless assumption that growth can
continue forever.
Adam Smith was perfectly correct in saying that the free market is the dynamo of economic growth; but rapid growth of human population and economic activity have brought
us, in a surprisingly short time, from the empty-world situation in which he lived to a
full-world situation. In today’s world, we are pressing against the absolute limits of the
earth’s carrying capacity, and further growth carries with it the danger of future collapse.
Full-world economics, the economics of the future, will no longer be able to rely on growth
to give profits to stockbrokers or to solve problems of unemployment or to alleviate poverty.
In the long run, growth of any kind is not sustainable (except perhaps growth of culture
and knowledge); and we are now nearing the environmentally-imposed limits.

Transition to a sustainable economy
Like a speeding bus headed for a brick wall, the earth’s rapidly-growing population of
humans and its rapidly-growing resource-using and pollution-generating economic activity
are headed for a collision with a very solid barrier - the carrying capacity of the global
environment. As in the case of the bus and the wall, the correct response to the situation
is to apply the brakes in time - but fear prevents us from doing this. What will happen if
we slow down very suddenly? Will not many of the passengers be injured? Undoubtedly.
But what will happen if we hit the wall at full speed? Perhaps it would be wise, after all,
to apply the brakes!
The memory of the great depression of 1929 makes us fear the consequences of an
economic slowdown, especially since unemployment is already a serious problem in many
parts of the world. Although the history of the 1929 depression is frightening, it may
nevertheless be useful to look at the measures which were used then to bring the global
economy back to its feet. A similar level of governmental responsibility may help us to
avoid some of the more painful consequences of the necessary transition from the economics
of growth to steady-state economics.
In the United States, President Franklin D. Roosevelt was faced with the difficult problems of the depression during his first few years in office. Roosevelt introduced a number of
special governmental programs, such as the WPA, the Civilian Construction Corps and the
Tennessee Valley Authority, which were designed to create new jobs on projects directed
towards socially useful goals - building highways, airfields, auditoriums, harbors, housing
projects, schools and dams. The English economist John Maynard Keynes, (1883-1946),
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provided an analysis of the factors that had caused the 1929 depression, and a theoretical
justification of Roosevelt’s policies.
The transition to a sustainable global society will require a similar level of governmental
responsibility, although the measures needed are not the same as those which Roosevelt
used to end the great depression. Despite the burst of faith in the free market which has
followed the end of the Cold War, it seems unlikely that market mechanisms alone will
be sufficient to solve problems of unemployment in the long-range future, or to achieve
conservation of land, natural resources and environment.
The Worldwatch Institute, Washington D.C., lists the following steps as necessary for
the transition to sustainability2 :
1.
2.
3.
4.
5.
6.

Stabilizing population
Shifting to renewable energy
Increasing energy efficiency
Recycling resources
Reforestation
Soil Conservation

All of these steps are labor-intensive; and thus, wholehearted governmental commitment
to the transition to sustainability can help to solve the problem of unemployment.
In much the same spirit that Roosevelt (with Keynes’ approval) used governmental
powers to end the great depression, we must now urge our governments to use their powers
to promote sustainability and to reduce the trauma of the transition to a steady-state
economy. For example, an increase in the taxes on fossil fuels could make a number of
renewable energy technologies economically competitive; and higher taxes on motor fuels
would be especially useful in promoting the necessary transition from private automobiles
to bicycles and public transportation. Tax changes could also be helpful in motivating
smaller families.
The present economic recession offers us an opportunity to take steps towards the
creation of a sustainable steady-state economic system. Government measures to avoid
unemployment could at the same time shift the work force to jobs that promote sustainability, i.e., jobs in the areas listed by the Worldwatch Institute.
Governments already recognize their responsibility for education. In the future, they
must also recognize their responsibility for helping young people to make a smooth transition from education to secure jobs. If jobs are scarce, work must be shared, in a spirit of
solidarity, among those seeking employment; hours of work (and if necessary, living standards) must be reduced to insure a fair distribution of jobs. Market forces alone cannot
achieve this. The powers of government are needed.

Population and goods per capita
In the distant future, the finite carrying capacity of the global environment will impose
limits on the amount of resource-using and waste-generating economic activity that it will
2

L.R. Brown and P. Shaw, 1982.
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Figure 7.10: Lester R. Brown, founder of the Worldwatch Institute, and for many
years its President. He is now the leader of the Earth Policy Institute. His
recent book, “Plan B”, gives important information about the ecological crisis
now facing the world. It may be downloaded free of charge from the website
of the Earth Policy Institute.
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be possible for the world to sustain. The consumption of goods per capita will be equal
to this limited total economic activity divided by the number of people alive at that time.
Thus, our descendants will have to choose whether they want to be very numerous and
very poor, or less numerous and more comfortable, or very few and very rich. Perhaps the
middle way will prove to be the best.
Given the fact that environmental carrying capacity will limit the sustainable level of
resource-using economic activity to a fixed amount, average wealth in the distant future will
be approximately inversely proportional to population over a certain range of population
values. Obviously, if the number of people is reduced to such an extent that it approaches
zero, the average wealth will not approach infinity, since a certain level of population
is needed to maintain a modern economy. However, if the global population becomes
extremely large, the average wealth will indeed approach zero.
In the 1970’s the equation I = P × A × T was introduced in the course of a debate
between Barry Commoner, Paul R. Ehrlich and John P. Holdren. Here I represents environmental impact, P is population, while A represents goods per capita, and T is an
adjustable factor that depends on the technology used to produce the goods. The assertion of the previous paragraph can be expressed by solving for A and setting I equal to a
constant: A = I/(P × T ). In the distant future, the environmental impact I will not be
allowed to increase, and therefore for a given value of T , A will be inversely proportional
to P .
If the environmental impact I is broken up into several components, a few of them have
historically fallen with increasing values of A×P because of diminishing T (thus exhibiting
the environmental Kuznets curve). However, most components of I, such as energy, land
and resource use, have historically increased with increasing A × P .
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Chapter 8
THE REFUGEE CRISIS
8.1

Right-wing politics and climate change

What are the connections between right-wing politics and climate change? Noam Chomsky
recently stated that he considered the US Republican Party to be the most dangerous
organization in the history of the world. What did he mean by that?
In the 2016 US presidential election, which disastrously brought Donald Trump to
power, every single Republican candidate with a chance for party nomination was a climate
change denier. Donald Trump has withdrawn the United States from the Paris Agreement.
Should he be impeached, Mike Pence, who would take his place, is equally a denier of the
overwhelming body of scientific evidence warning that if extraction and burning of fossil
fuels does not stop within one or two decades, tipping points will be passed, beyond which
feedback loops will take over, and human efforts to avoid catastrophic climate change will
be futile.
A second connection between right-wing politics and climate change can be seen in
the world’s inhospitable reaction to the refugee crisis. Brexit was motivated by fears that
the EU refugee policies would force Britain to accept large numbers of refugees. All over
Europe there has been a political swing to the right, as neofascist parties appeal to fears
that refugees from war and climate change may take away jobs, accommodation and other
benefits. As both climate change and sea level rise continue, the refugee crisis is certain
to become much worse. The world needs to find an answer to this crisis, hopefully a more
humane one than has been shown until now.
Nearly 69 million people were forcibly displaced in 2017, a record for the fifth straight
year, according to an annual report from the UN refugee agency. In Canada, asylum claims
doubled from the previous year.

8.2

Climate change as genocide

Climate change does not affect all parts of the world equally. The harshest effects of the
extreme weather that we are already experiencing are disproportionately felt by the poorest
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people of the world.
In March, 2017. the Security Council was informed 1 that 20 million people in four
countries, Nigeria, Somalia, South Sudan and Yemen, were in danger of dying unless provided with immediate help. The cost of the necessary aid was estimated to be $4.4 billion.
The developed world’s response has been a shrug of indifference. By the midsummer. 2017
only a tenth of the amount needed had been raised.
Conflicts and famine are interlinked. The struggle for food produces conflicts; and
famine is often used as an instrument of war. Food aid, when available, is often deliberately
blocked or destroyed by warring factions. Boko Haram in Nigeria, al-Shabaab in Somalia,
assorted militias and the government in South Sudan, and Saudi-backed forces in Yemen
all interfered with the delivery of aid supplies.
In the future, the effects of rising temperatures and reduced rainfall will disproportionately affect poor farmers of Africa, the Middle East, South Asia, and Latin America. If
the more affluent parts of the world continue to produce greenhouse gasses in a businessas-usual scenario, and if they continue to ignore calls for help from starving people, these
actions will amount to genocide.

8.3

The United Nations High Commission on Refugees

In an article on Climate Change and Disasters the United Nations High Commission on
Refugees makes the following statement:
“The Earth’s climate is changing at a rate that has exceeded most scientific forecasts.
Some families and communities have already started to suffer from disasters and the consequences of climate change, forced to leave their homes in search of a new beginning.
“For UNHCR, the consequences of climate change are enormous. Scarce natural resources such as drinking water are likely to become even more limited. Many crops and
some livestock are unlikely to survive in certain locations if conditions become too hot
and dry, or too cold and wet. Food security, already a concern, will become even more
challenging.
“People try to adapt to this situation, but for many this will mean a conscious move to
another place to survive. Such moves, or the effects of climate change on natural resources,
may spark conflict with other communities, as an increasing number of people compete for
a decreasing amount of resources.
“Since 2009, an estimated one person every second has been displaced by a disaster,
with an average of 22.5 million people displaced by climate- or weather-related events since
2008 (IDMC 2015). Disasters and slow onsets, such as droughts in Somalia in 2011 and
2012, floods in Pakistan between 2010 and 2012, and the earthquake in Nepal in 2015, can
leave huge numbers of people traumatized without shelter, clean water and basic supplies.”
1

by Stephen O’Brian, UN Under Secretary General for Humanitarian Affairs
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Populations displaced by sea level rise

In a recent article2 discussed the long-term effects of sea level rise and the massive refugee
crisis that it might create. By 2060, about 1.4 billion people could be climate change
refugees, according to the paper, and that number could reach 2 billion by 2100.
The lead author, Prof. Emeritus Charles Geisler of Cornell University says: “The colliding forces of human fertility, submerging coastal zones, residential retreat, and impediments to inland resettlement is a huge problem. We offer preliminary estimates of the lands
unlikely to support new waves of climate refugees due to the residues of war, exhausted
natural resources, declining net primary productivity, desertification, urban sprawl, land
concentration, ’paving the planet’ with roads and greenhouse gas storage zones offsetting
permafrost melt.”
We should notice that Prof. Geisler’s estimate of 2 billion climate refugees by 2100
includes all causes, not merely sea level rise. However, the number of refugees from sea
level rise alone will be very large, since all the world’s coastal cities, and many river deltas
will be at risk.

8.5

Populations displaced by drought and famine

Climate change could produce a refugee crisis that is ”unprecedented in human 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,”

8.6

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.3 . The following is an excerpt from the article:
2

Geisler C. et al,, Impediments to inland resettlement under conditions of accelerated sea level rise ,
Land Use Policy, Vol 55, July 2017, Pages 322-330
3
Mora, C. et al., Global risk of deadly heat, Nature: Climate Change, 19 June 2017
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Figure 8.1: This figure shows an alarming upward turn in the average global
temperature

Figure 8.2: Maps show wet-bulb temperature maximums in Celsius in the historical record (B); and projected to 2100 under aggressive climate change action
(C); and limited climate action (D). At 35 degrees, humans can only survive a
few hours.
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Figure 8.3: A starving child in Somalia. It is estimated that 11 million children
currently die every year from starvation or from diseases related to poverty.
After the end of the fossil fuel era, modern high-yield agriculture will become
impossible to maintain, and the world will face the danger of a famine of
enormous proportions, involving billions, rather than millions, of people.

“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 conditions 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.” 4
4

See also https://phys.org/news/2017-08-deadly-south-asia-century.html and
https://cleantechnica.com/2017/09/28/extreme-heatwaves-like-recent-lucifer-heatwave-become-normaleurope-2050s/
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8.7

Populations displaced by war

A recent article in The Guardian5 discusses the relationship between climate change and
war, Here are some excerpts from the article:
“Climate change is set to cause a refugee crisis of ’unimaginable scale’, according to
senior military figures, who warn that global warming is the greatest security threat of the
21st century and that mass migration will become the ’new normal’.
“The generals said the impacts of climate change were already factors in the conflicts
driving a current crisis of migration into Europe, having been linked to the Arab Spring,
the war in Syria and the Boko Haram terrorist insurgency.
“Military leaders have long warned that global warming could multiply and accelerate
security threats around the world by provoking conflicts and migration. They are now
warning that immediate action is required.
“’Climate change is the greatest security threat of the 21st century,’ said Maj Gen
Muniruzzaman.
“Muniruzzaman, chairman of the Global Military Advisory Council on climate change
and a former military adviser to the president of Bangladesh. He said one meter of sea level
rise will flood 20% of his nation. ’We’re going to see refugee problems on an unimaginable
scale, potentially above 30 million people.’
“Previously, Bangladesh’s finance minister, Abul Maal Abdul Muhith, called on Britain
and other wealthy countries to accept millions of displaced people.
“Brig Gen Stephen Cheney, a member of the US Department of State’s foreign affairs
policy board and CEO of the American Security Project, said: ’Climate change could
lead to a humanitarian crisis of epic proportions. We’re already seeing migration of large
numbers of people around the world because of food scarcity, water insecurity and extreme
weather, and this is set to become the new normal’.

8.8

Political reactions to migration

Brexit
Across the developed world, the reaction to threatened migration of refugees from climate
change has been less than generous, to say the least. The recent decision of Britain to
leave the European Union was motivated largely by the fear of British workers that EU
laws would force their country to accept large numbers of refugees.

Swings to the right in Europe
In Germany, Angela Merkel’s generous policies towards refugees have cost her votes, while
an openly racist party, the Alternative for Germany (AfD) party, has gained in strength.
Frauke Petry, 40, the party’s leader, has said border guards might need to turn guns on
5

Thursday, 1 December, 2016
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anyone crossing a frontier illegally. The party’s policy platform says “Islam does not belong
in Germany” and calls for a ban on the construction of mosques.
In September, 2017, eight people from the neo-Nazi Freital Group were put on trial in
Dresden for bomb attacks on homes for asylum applicants. Hundreds of similar assaults
occur in Germany every year, but they had never before been tried as terrorism in a federal
court.
In the German election, which took place on Sunday, October 1, 2017, Angela Merkel
won a fourth term as Chancellor, but her party won only 33% of the votes, a percentage
much reduced from the 41% won in the election of 2013. Angela Merkel was paying a high
price for her refugee-friendly policies.
Meanwhile the far right anti-immigration AfD party made a historic breakthrough,
winning 13.5% of the vote, thus becoming the first overtly nationalist party to sit in the
Bundestag in 60 years. The Greens have already complained that “Nazis have returned to
parliament”. In fact, members of the AfD party have begun to say that Germans should
stop being ashamed of their country’s Nazi past.
In France, the National Front is a nationalist party that uses populist rhetoric to promote its anti-immigration and anti-European Union positions. The party favors protectionist economic policies and would clamp down on government benefits for immigrants.
Similarly, in the Netherlands, the anti-European Union, anti-Islam Party for Freedom
has called for closing all Islamic schools and recording the ethnicity of all Dutch citizens. In
early November, the party was leading in polls ahead of next year’s parliamentary elections.
Other far-right anti-immigrant parties in Europe include Golden Dawn (Greece), Jobbic
(Hungary), Sweden Democrats (Sweden), Freedom Party (Austria), and People’s Party
- Our Slovakia (Slovakia). All of these parties have gained in strength because of the
widespread fear of immigration.

Populism in the United States
The election of Donald Trump, who ran for President in 2016 on an openly racist and
anti-immigrant platform, can also be seen as the result of fear of immigration, especially
on the part of industrial workers.

8.9

A more humane response to the refugee crisis

In the long-term future, climate change will make the refugee crisis much more severe. Heat
and drought will make large regions of the world uninhabitable, and will threaten many
populations with famine. The severity of the refugee crisis will depend on how quickly we
reduce greenhouse gas emissions.
While making many parts of the world uninhabitable, long-term climate change will
make other regions more suitable for human habitation and agriculture. For example,
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farming will become more possible in Siberia, Greenland, the Canadian Arctic, Alaska and
Patagonia. A humane response to the refugee crisis could include the generous opening of
these regions to refuges.
The global population of humans is currently increasing by almost a billion people every
decade. Global population must be stabilized, and in the long run, gradually reduced.
Money currently wasted (or worse than wasted) on armaments could be used instead to
promote universal primary health care, and with it, universal access to the knowledge and
materials needed for family planning.
Finally, reduced consumption of meat, particularly beef, would shorten the food chain
thus make more food available for famine relief.
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Chapter 9
AVOIDING EXTINCTION
Introduction
Scientists warn that if the transition to renewable energy does not happen within very
few decades, there is a danger that we will reach a tipping point beyond which feedback
loops, such as the albedo effect and the methane hydrate feedback loop, will take over and
produce an out-of-control and fatal increase in global temperature.
In 2012, the World Bank issued a report warning that without quick action to curb
CO2 emissions, global warming is likely to reach 4 ◦ C during the 21st century. This
is dangerously close to the temperature which initiated the Permian-Triassic extinction
event: 6 ◦ C above normal. During the Permian-Triassic extinction event, which occurred
252 million years ago, 96% of all marine species were wiped out, as well as 70% of all
terrestrial vertebrates.1

1

http://science.nationalgeographic.com/science/prehistoric-world/permian-extinction/
http://www.worldbank.org/en/news/feature/2012/11/18/Climate-change-report-warns-dramaticallywarmer-world-this-century
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Figure 9.1: Near Svalbard, north of the Arctic Circle, water was as as warm as
16.1o C or 61o F on June 4, 2018, versus 3o C or 37.4o F in 1981-2011.

Figure 9.2: Monthly September ice extent for 1979 to 2012 shows a decline of
13.0% per decade. One can also see that the straight line does not really fit the
data, which more nearly resemble a downward curve will that reach zero in the
period 2016-2019. Source: National Snow and Ice Data Center. Wikimedia
Commons
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Figure 9.3: Loss of species caused by the Permian-Triassic extinction event.
Unless quick steps are taken to lower our greenhouse gas emissions, we may
cause a similar extinction event, which will threaten the survival of our own
species. Source: Australian Frontiers of Science, www.sciencearchive.org.au
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A warning from the World Bank

In 2012, the World Bank issued a report warning that without quick action to curb CO2
emissions, global warming is likely to reach 4 ◦ C during the 21st century. This is dangerously close to the temperature which initiated the Permian-Triassic extinction event:
6 ◦ C above normal. During the Permian-Triassic extinction event, which occurred 252
million years ago, 96% of all marine species were wiped out, as well as 70% of all terrestrial
vertebrates.2
The 4o C scenarios are devastating: the inundation of coastal cities; increasing risks for
food production potentially leading to higher malnutrition rates; many dry regions becoming dryer, wet regions wetter; unprecedented heat waves in many regions, especially in the
tropics; substantially exacerbated water scarcity in many regions; increased frequency of
high-intensity tropical cyclones; and irreversible loss of biodiversity, including coral reef
systems.
And most importantly, a 4o C world is so different from the current one that it comes
with high uncertainty and new risks that threaten our ability to anticipate and plan for
future adaptation needs. The lack of action on climate change not only risks putting
prosperity out of reach of millions of people in the developing world, it threatens to roll
back decades of sustainable development. It is clear that we already know a great deal
about the threat before us. The science is unequivocal that humans are the cause of
global warming, and major changes are already being observed: global mean warming is
0.8o C above pre industrial levels; oceans have warmed by 0.09o C since the 1950s and are
acidifying; sea levels rose by about 20 cm since pre-industrial times and are now rising
at 3.2 cm per decade; an exceptional number of extreme heat waves occurred in the last
decade; major food crop growing areas are increasingly affected by drought.
Despite the global community’s best intentions to keep global warming below a 2o C
increase above pre-industrial climate, higher levels of warming are increasingly likely. Scientists agree that countries’ cur- rent United Nations Framework Convention on Climate
Change emission pledges and commitments would most likely result in 3.5 to 4o C warming.
And the longer those pledges remain unmet, the more likely a 4o C world becomes.
Data and evidence drive the work of the World Bank Group. Science reports, including
those produced by the Intergovernmental Panel on Climate Change, informed our decision
to ramp up work on these issues, leading to, a World Development Report on climate
change designed to improve our understanding of the implications of a warming planet;
a Strategic Framework on Development and Climate Change, and a report on Inclusive
Green Growth. The World Bank is a leading advocate for ambitious action on climate
change, not only because it is a moral imperative, but because it makes good economic
sense.
But what if we fail to ramp up efforts on mitigation? What are the implications of a
o
4 C world? We commissioned this report from the Potsdam Institute for Climate Impact
2

http://science.nationalgeographic.com/science/prehistoric-world/permian-extinction/
http://www.worldbank.org/en/news/feature/2012/11/18/Climate-change-report-warns-dramaticallywarmer-world-this-century
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Research and Climate Analytics to help us understand the state of the science and the
potential impact on development in such a world.
It would be so dramatically different from today’s world that it is hard to describe
accurately; much relies on complex projections and interpretations. We are well aware of
the uncertainty that surrounds these scenarios and we know that different scholars and
studies sometimes disagree on the degree of risk. But the fact that such scenarios cannot
be discarded is sufficient to justify strengthening current climate change policies. Finding
ways to avoid that scenario is vital for the health and welfare of communities around the
world. While every region of the world will be affected, the poor and most vulnerable
would be hit hardest. A 4o C world can, and must, be avoided.
The World Bank Group will continue to be a strong advocate for international and
regional agreements and increasing climate financing. We will redouble our efforts to
support fast growing national initiatives to mitigate carbon emissions and build adaptive
capacity as well as support inclusive green growth and climate smart development. Our
work on inclusive green growth has shown that, through more efficiency and smarter use
of energy and natural resources, many opportunities exist to drastically reduce the climate
impact of development, without slowing down poverty alleviation and economic growth.
This report is a stark reminder that climate change affects everything. The solutions
don’t lie only in climate finance or climate projects. The solutions lie in effective risk
management and ensuring all our work, all our thinking, is designed with the threat of a
4o C degree world in mind. The World Bank Group will step up to the challenge.

9.2

Permian-Triassic extinction event

The geological record shows five major extinction events.
• Ordovician-Silurian Extinction. around 439 million years ago.
• Late Devonian Extinction. 375-360 million years ago.
• Permian-Triassic extinction. 352 million years ago.
• Triassic-Jurassic extinction, 201 million years ago.
• Cretaceous-Paleogene extinction, 66 million years ago.
The most devastating of these was the Permian-Triassic extinction, which occurred
252 million years ago.3 In the Permian-Triassic extinction, 96% of all marine specias and
76% of all terrestrial vertebrates disappeared forever. The cause of this extremely severe
3

https://www.thomhartmann.com/bigpicture/last-hours-climate-change
The Last Hours of Humanity: Warming the World To Extinction (book), by Thom Hartmann
https://www.amazon.com/Last-Hours-Humanity-Warming-Extinction/dp/1629213640
http://www.mediaite.com/online/leonardo-dicaprio-boosts-thom-hartmann-apocalyptic-global-warmingfilm-last-hours/
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event is disputed, but according to one of the most plausible theories it was triggered by
a massive volcanic eruption in Siberia, which released enormous amounts of CO2 into the
earth’s atmosphere.
The region where massive volcanic eruptions are known to have occurred 252 million
years ago called the “Siberian Traps”. (The “Traps” part of the name comes from the fact
that many of the volcanic rock formations in the region resemble staircases. The Swedish
word for staircase is “trappe”.) The eruptions continued for about a million years.
Today the area covered is about 2 million square kilometers, roughly equal to western
Europe in land area. Estimates of the original coverage are as high as 7 million square
kilometers. The original volume of lava is estimated to range from 1 to 4 million cubic
kilometers.
The CO2 released by the Siberian Traps eruption is believed to have caused a global
temperature increase of 6o C, and this was enough to trigger the methane-hydrate feedback
loop, which will be discussed below, The earth’s temperature is thought to have continued
to rise for 85,000 years, finally reaching 15o above normal.

9.3

The Holocene (Anthropocene) extinction

We are now living in the midst of a sixth, human-caused, mass extinction. How severe it
becomes is up to us.
Recently a group of scientists stated that the scope of human impact on planet Earth
is so great that the Anthropocene warrants a formal place in the Geological Time Scale.
In a statement issued by University of Leicester Press Office on 2 October 2017, professor
Jan Zalasiewicz from the University of Leicester’s School of Geography, Geology, and the
Environment said: “Our findings suggest that the Anthropocene should follow on from the
Holocene Epoch that has seen 11.7 thousand years of relative environmental stability, since
the retreat of the last Ice Age, as we enter a more unstable and rapidly evolving phase of
our planet’s history,”4
“We conclude that human impact has now grown to the point that it has changed the
course of Earth history by at least many millennia, in terms of the anticipated long-term
climate effects (e.g. postponement of the next glacial maximum: see Ganopolski et al.,
2016; Clark et al., 2016), and in terms of the extensive and ongoing transformation of the
biota, including a geologically unprecedented phase of human-mediated species invasions,
and by species extinctions which are accelerating (Williams et al., 2015, 2016).”
The report stated that defining characteristics of the period include “marked acceleration of rates of erosion and sedimentation; large-scale chemical perturbations to the cycles
of carbon, nitrogen, phosphorus and other elements; the inception of significant change in
global climate and sea level; and biotic changes including unprecedented levels of species
invasions across the Earth. Many of these changes are geologically long-lasting, and some
are effectively irreversible.”
4

http://www2.le.ac.uk/offices/press/press-releases/2017/october/significant-scale-of-human-impacton-planet-has-changed-course-of-earth2019s-history-scientists-suggest
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Loss of biodiversity
Tropical rain forests are the most biologically diverse places in the world. This is because
they have not been affected by the periods of glaciation that have periodically destroyed
the forests of temperate and boreal regions. The destruction of species-rich tropical rain
forests is one of the mechanisms driving the present high rate of species loss.
According to a recent article published in The Guardian5 “Conservation experts have
already signalled that the world is in the grip of the ”sixth great extinction” of species,
driven by the destruction of natural habitats, hunting, the spread of alien predators and
disease, and climate change.
“The IUCN6 created shock waves with its major assessment of the world’s biodiversity
in 2004, which calculated that the rate of extinction had reached 100-1,000 times that
suggested by the fossil records before humans.
“No formal calculations have been published since, but conservationists agree the rate of
loss has increased since then, and Stuart said it was possible that the dramatic predictions
of experts like the renowned Harvard biologist E O Wilson, that the rate of loss could reach
10,000 times the background rate in two decades, could be correct.”
A recent article by Profs. Gerardo Ceballos, Paul R. Ehrlich and Rodolfo Dirzo in
the Proceedings of the National Academy of Sciences was entitles “Biological Annihilation
via the Ongoing Sixth Mass Extinction Signaled by Vertebrate Population Losses and
Declines”.
The Abstract of the paper reads as follows: “The population extinction pulse we describe here shows, from a quantitative viewpoint, that Earth’s sixth mass extinction is more
severe than perceived when looking exclusively at species extinctions. Therefore, humanity
needs to address anthropogenic population extirpation and decimation immediately. That
conclusion is based on analyses of the numbers and degrees of range contraction (indicative of population shrinkage and/or population extinctions according to the International
Union for Conservation of Nature) using a sample of 27,600 vertebrate species, and on a
more detailed analysis documenting the population extinctions between 1900 and 2015 in
177 mammal species. We find that the rate of population loss in terrestrial vertebrates is
extremely high, even in ’species of low concern.’ In our sample, comprising nearly half of
known vertebrate species, 32% (8,851/27,600) are decreasing; that is, they have decreased
in population size and range. In the 177 mammals for which we have detailed data, all have
lost 30% or more of their geographic ranges and more than 40% of the species have experienced severe population declines (¿80% range shrinkage). Our data indicate that beyond
global species extinctions Earth is experiencing a huge episode of population declines and
extirpations, which will have negative cascading consequences on ecosystem functioning
and services vital to sustaining civilization. We describe this as a ’biological annihilation’
to highlight the current magnitude of Earth’s ongoing sixth major extinction event.“
5
6

https://www.theguardian.com/environment/2010/mar/07/extinction-species-evolve
International Union for the Conservation of Nature
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Global warming and atmospheric water vapor

A feedback loop is a self-re-enforcing trend. One of the main positive feedback loops in
global warming is the tendency of warming to increase the atmospheric saturation pressure
for water vapor, and hence amount of water vapor in the atmosphere, which in turn leads
to further warming, since water vapor is a greenhouse gas.
Wikipedia’s article on greenhouse gases states that, “Water vapor accounts for the
largest percentage of the greenhouse effect, between 36% and 66% for clear sky conditions
and between 66% and 85% when including clouds.”

9.5

The albedo effect

Albedo is defined to be the fraction of solar energy (shortwave radiation) reflected from
the Earth back into space. It is a measure of the reflectivity of the earth’s surface. Ice,
especially with snow on top of it, has a high albedo: most sunlight hitting the surface
bounces back towards space.

Loss of sea ice
Especially in the Arctic and Antarctic regions, there exists a dangerous feedback loop
involving the albedo of ice and snow. As is shown in Figure 4.1, Arctic sea ice is rapidly
disappearing. It is predicted that during the summers, the ice covering arctic seas may
disappear entirely during the summers. As a consequence, incoming sunlight will encounter
dark light-absorbing water surfaces rather than light-reflecting ice and snow.
This effect is self-re-enforcing. In other words, it is a feedback loop. The rising temperatures caused by the absorption of more solar radiation cause the melting of more ice, and
hence even more absorption of radiation rather than reflection, still higher temperatures,
more melting, and so on.
The feedback loop is further strengthened by the fact that water vapor acts like a
greenhouse gas. As polar oceans become exposed, more water vapor enters the atmosphere,
where it contributes to the greenhouse effect and rising temperatures.

Darkened snow on Greenland’s icecap
Greenland’s icecap is melting, and as it melts, the surface becomes darker and less reflective because particles of soot previously trapped in the snow and ice become exposed.
This darkened surface absorbs an increased amount of solar radiation, and the result is
accelerated melting.
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Figure 9.4: The worrying thing about the methane/hydrate feedback loop is the
enormous amount of carbon in the form of hydrate crystals, 10,000 gigatons
most of it on the continental shelves of oceans. This greater than the amount of
carbon in all other forms that might potentially enter the earth’s atmosphere.
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Figure 9.5: When ocean temperatures rise, methane hydrate crystals become
unstable, and methane gas bubbles up to ocean surfaces.

Figure 9.6: This diagram shows two important feedback loops, one involving the
albedo effect, and the other involving methane hydrates.
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Figure 9.7: A “hockey stick” graph showing atmospheric concentrations of three
important greenhouse gasses during the last 2,000 years. The most dramatically increasing of these is methane.

9.6

The methane hydrate feedback loop

If we look at the distant future, by far the most dangerous feedback loop involves methane
hydrates or methane clathrates. When organic matter is carried into the oceans by rivers, it
decays to form methane. The methane then combines with water to form hydrate crystals,
which are stable at the temperatures and pressures which currently exist on ocean floors.
However, if the temperature rises, the crystals become unstable, and methane gas bubbles
up to the surface. Methane is a greenhouse gas which is 70 times as potent as CO2 .
The worrying thing about the methane hydrate deposits on ocean floors is the enormous amount of carbon involved: roughly 10,000 gigatons. To put this huge amount into
perspective, we can remember that the total amount of carbon in world CO2 emissions
since 1751 has only been 337 gigatons.
A runaway, exponentially increasing, feedback loop involving methane hydrates could
lead to one of the great geological extinction events that have periodically wiped out most
of the animals and plants then living. This must be avoided at all costs.

9.7

A feedback loop from warming of soils

On October 6, 2017, the journal Science published an article entitled Long-term pattern
and magnitude of soil carbon feedback to the climate system in a warming world7 . The
7

J.M. Melillo et al., Long-term pattern and magnitude of soil carbon feedback to the climate system in
a warming world, Science, Vol. 358, pp. 101-105, (2017).
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lead author, Jerry Melillo, is an ecologist working at the Marine Biological Laboratory,
Woods Hole Massachusetts. In an interview with Newsweek, he said: “This self-reinforcing
feedback is potentially a global phenomenon with soils, and once it starts it may be very
difficult to turn off. It’s that part of the problem that I think is sobering... We think
that one of the things that may be happening is both a reorganization of the microbial
community structure and its functional capacity,”
The study reported on three decades of observations of heated sections of a forest owned
by Harvard University. The heated sections were 5o C warmer than control sections.

9.8

Drying of forests and forest fires

According to a recent article in Nature8 ,“Across the American west, the area burned each
year has increased significantly over the past several decades, a trend that scientists attribute both to warming and drying and to a century of wildfire suppression and other
human activities. Allen suggests that the intertwined forces of fire and climate change
will take ecosystems into new territory, not only in the American west but also elsewhere
around the world. In the Jemez, for example, it could transform much of the ponderosa
pine (Pinus ponderosa) forest into shrub land. ’We’re losing forests as we’ve known them
for a very long time,’ says Allen. ’We’re on a different trajectory, and we’re not yet sure
where we’re going.’
“All around the American west, scientists are seeing signs that fire and climate change
are combining to create a ’new normal’. Ten years after Colorado’s largest recorded fire
burned 56,000 hectares southwest of Denver, the forest still has not rebounded in a 20,000hectare patch in the middle, which was devastated by an intense crown fire. Only a
few thousand hectares, which the US Forest Service replanted, look anything like the
ponderosa-pine stands that previously dominated the landscape.”

8

http://www.nature.com/news/forest-fires-burn-out-1.11424
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Figure 9.8: Maude Barlow (born 1947). The Wikipedia article on her states
that she is a “Canadian author and activist. She is the National Chairperson
of the Council of Canadians, a citizens’ advocacy organization with members
and chapters across Canada. She is also the co-founder of the Blue Planet
Project, which works internationally for the human right to water. Maude
chairs the board of Washington-based Food and Water Watch, is a founding
member of the San Francisco-based International Forum on Globalization, and
a Councillor with the Hamburg-based World Future Council. In 2008/2009,
she served as Senior Advisor on Water to the 63rd President of the United
Nations General Assembly and was a leader in the campaign to have water
recognized as a human right by the UN. She has authored and co-authored
16 books.” Maude Barlow’s work on the issue of water is especially important
because fresh water is becoming increasingly scarce throughout the world.

238

9.9

POPULATION AND THE ENVIRONMENT

Tipping points and feedback loops

A tipping point is usually defined as the threshold for an abrupt and irreversible change9 .
To illustrate this idea, we can think of a book lying on a table. If we gradually push the
book towards the edge of the table, we will finally reach a point after which more than
half of the weight of the book will not be not supported by the table. When this “tipping
point” is passed the situation will suddenly become unstable, and the book will fall to the
floor. Analogously, as the earth’s climate gradually changes, we may reach tipping points.
If we pass these points, sudden instabilities and abrupt climatic changes will occur.
Greenland ice cores supply a record of temperatures in the past, and through geological
evidence we have evidence of sea levels in past epochs. These historical records show that
abrupt climatic changes have occurred in the past.
Timothy Michael Lenton, FRS, Professor of Climate Change and Earth System Science
at he University of Exeter, lists the following examples of climatic tipping points:
• Boreal forest dieback
• Amazon rainforest dieback
• Loss of Arctic and Antarctic sea ice (Polar ice packs) and melting of Greenland and
Antarctic ice sheets
• Disruption to Indian and West African monsoon
• Formation of Atlantic deep water near the Arctic ocean, which is a component process
of the thermohaline circulation.
• Loss of permafrost, leading to potential Arctic methane release and clathrate gun
effect
It can be seen from this list that climate tipping points are associated with feedback
loops. For example, the boreal forest dieback and the Amazon rainforest dieback tipping
points are associated with the feedback loop involving the drying of forests and forest fires,
while the tipping point involving loss of Arctic and Antarctic sea ice is associated with the
Albedo effect feedback loop. The tipping point involving loss of permafrost is associated
with the methane hydrate feedback loop.
Once a positive feedback loop starts to operate in earnest, change may be abrupt.

9

Other definitions of tipping points are possible. A few authors define these as points beyond which
change is inevitable, emphasizing that while inevitable, the change may be slow.
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Figure 9.9: Fighting a fire in California, caused by the unusually hot and dry
weather of the summer of 2018. The very dry weather also caused uncontrollable fires in the Arctic, in Sweden, Russia, Northern Canada and Alaska.

Figure 9.10: The heat content of the oceans is rapidly increasing.
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Climate change denial

In a recent article, climate expert Dr. Andrew Glickson wrote: “The train has left the
station and global heating is advancing toward +2 and then toward+4 degrees Celsius,
as projected by the IPCC and in the words of Joachim Hans Schellnhuber, Germany’s
chief climate scientist, signifies the breakdown of civilization. Largely ignored or watered
down by much of the mainstream media , betrayed by most political parties, including
those who used to regard climate change as “the greatest moral issue of our time”, the
population continues to be distracted by bread and circuses. Nowadays even some of the
Greens appear to consider plastic bags and the tampon tax as greater vote winners than
the demise of the biosphere.”
Why did Professor Noam Chomsky call the US Republican Party “The most dangerous organization in the history of the world”? In the primary that preceded the 2016
presidential election, every single Republican candidate with a chance of being nominated
was a climate change denier. All received amazingly generous checks from giant fossil fuel
organizations. When elected, Donald Trump not only pulled the United States out of the
Paris Agreement; he also sabotaged the Environmental Protection Agency to such an extent that the carefully collected facts on climate change that the agency had accumulated
had to be secretly saved by scientists to prevent their destruction by the Trump administration. Furthermore, Donald Trump not only subsidizes giant coal corporations. He also
has sabotages renewable energy initiatives in the United States.
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Figure 9.11: Is this the person to whom we ought to entrust the future of our
planet?

9.11

Humanity betrayed by the mass media

The predicament of humanity today has been called “a race between education and catastrophe”: How do the media fulfil this life-or-death responsibility? Do they give us insight?
No, they give us pop music. Do they give us an understanding of the sweep of evolution
and history? No, they give us sport. Do they give us an understanding of the ecological
catastrophes that threaten our planet because of unrestricted growth of population and
industries? No, they give us sit-coms and soap operas. Do they give us unbiased news? No,
they give us news that has been edited to conform with the interests of powerful lobbys.
Do they present us with the urgent need to leave fossil fuels in the ground? No, they do
not, because this would offend the powerholders. Do they tell of the danger of passing
tipping points after which human efforts to prevent catastrophic climate change will be
useless? No, they give us programs about gardening and making food.
A consumer who subscribes to the “package” of broadcasts sold by a cable company can
often search through all 95 channels without finding a single program that offers insight
into the various problems that are facing the world today. What the viewer finds instead is
a mixture of pro-establishment propaganda and entertainment. Meanwhile the neglected
global problems are becoming progressively more severe.
In general, the mass media behave as though their role is to prevent the peoples of the
world from joining hands and working to change the world and to save it from thermonuclear war, environmental catastrophes and threatened global famine. The television viewer
sits slumped in a chair, passive, isolated, disempowered and stupefied. The future of the
world hangs in the balance, the fate of children and grandchildren hangs in the balance,
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but the television viewer feels no impulse to work actively to change the world or to save
it. The Roman emperors gave their people bread and circuses to numb them into political
inactivity. The modern mass media seem to be playing a similar role.
The most dangerous idea that the mass media peddle to a betrayed world is the there
is no emergency, no crisis of civilization. Everything is fundamentally normal. We can
continue to behave more or less as we always have behaved. We can continue to extract
and use fossil fuels, continue to fly to vacations in foreign countries, and continue to rely on
our trusted and most loved friend, the private automobile. But this is a lie. They are lying
to us because no one wants to shoot Santa Claus. No one wants to undermine “consumer
confidence”.
The true situation is that the future looks extremely dark, especially the long-term
future, because of human greed and folly. The greatest threats are catastrophic climate
change and thermonuclear war, but a large-scale global famine also has to be considered.
We give our children loving care, but it makes no sense do so and at the same time to
neglect to do all that is within our power to ensure that they and their descendants will
inherit an earth in which they can survive. We also have a responsibility to all the other
living organisms with which we share the gift of life.
Inaction is not an option. We have to act with courage and dedication, even if the
odds are against success, because the stakes are so high. No one is exempt from this duty.
Every singly person on earth has the duty to work with dedication and courage to save the
future.
None of us asked to be born at a time of crisis. But we have been born at such a time,
and history has given us an enormous responsibility. If we do not work with courage and
dedication to save our beautiful world for future generations, all the treasures that past
generations have given us will be lost.
What are the great tasks that history has given to us? If true democracy has decayed
into oligarchy in our own countries, democracy must be restored. Global population must
be stabilized, and in the long run, reduced. Nuclear weapons must be completely abolished.
The institution of war must be abolished by turning the United Nations into a federation.
Our consumption of fossil fuels must quickly end, through changes in lifestyle, and through
an all-out effort to rapidly develop renewable energy.
Soldiers in war are asked to give their lives for their countries. We, who are opposed to
war, must be equally willing to devote our lives to a cause - the cause of saving civilization
- the cause of saving the the biosphere - the cause of saving the future.
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Chapter 10
TOWARDS A SUSTAINABLE
FUTURE
10.1

The Rights of Mother Earth

The World People’s Conference on Climate Change and the Rights
of Mother Earth
This conference took place in Tiquipaya, just outside the city of Cochabamba, Bolivia,
from April 19-22, 2010. The event was attended by around 30,000 people from over 100
countries. It was hosted by the Bolivian government, and the proceedings were transmitted
online by the organizations OneClimate and Global Campaign for Climate Action.
One of the outstanding results of the conference was the drafting of a Universal Declaration of the Rights of Mother Earth, modeled on the United Nations’ Universal Declaration
of Human Rights. Both Declarations might be criticized for being unrealistic,1 but both
have great normative value. They define the goals towards which we ought to be striving.

Proposed Universal Declaration of the Rights of Mother Earth2
Preamble
We, the peoples and nations of Earth:
• considering that we are all part of Mother Earth, an indivisible, living community of
interrelated and interdependent beings with a common destiny;
• gratefully acknowledging that Mother Earth is the source of life, nourishment and
learning and provides everything we need to live well;
1

https://www.transcend.org/tms/2012/12/human-rights-a-letter-to-santa-claus/
https://www.theguardian.com/environment/2011/apr/10/bolivia-enshrines-natural-worlds-rights
https://pwccc.wordpress.com
2
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• recognizing that the capitalist system and all forms of depredation, exploitation, abuse
and contamination have caused great destruction, degradation and disruption of Mother
Earth, putting life as we know it today at risk through phenomena such as climate
change;
• convinced that in an interdependent living community it is not possible to recognize
the rights of only human beings without causing an imbalance within Mother Earth;
• affirming that to guarantee human rights it is necessary to recognize and defend the
rights of Mother Earth and all beings in her and that there are existing cultures,
practices and laws that do so;
• conscious of the urgency of taking decisive, collective action to transform structures
and systems that cause climate change and other threats to Mother Earth;
• proclaim this Universal Declaration of the Rights of Mother Earth, and call on the
General Assembly of the United Nation to adopt it, as a common standard of achievement for all peoples and all nations of the world, and to the end that every individual
and institution takes responsibility for promoting through teaching, education, and
consciousness raising, respect for the rights recognized in this Declaration and ensure
through prompt and progressive measures and mechanisms, national and international, their universal and effective recognition and observance among all peoples and
States in the world.
Article 1: Mother Earth
1. Mother Earth is a living being.
2. Mother Earth is a unique, indivisible, self-regulating community of interrelated beings
that sustains, contains and reproduces all beings.
3. Each being is defined by its relationships as an integral part of Mother Earth.
4. The inherent rights of Mother Earth are inalienable in that they arise from the same
source as existence.
5. Mother Earth and all beings are entitled to all the inherent rights recognized in this
Declaration without distinction of any kind, such as may be made between organic
and inorganic beings, species, origin, use to human beings, or any other status.
6. Just as human beings have human rights, all other beings also have rights which are
specific to their species or kind and appropriate for their role and function within the
communities within which they exist.
7. The rights of each being are limited by the rights of other beings and any conflict
between their rights must be resolved in a way that maintains the integrity, balance
and health of Mother Earth.
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Article 2. Inherent Rights of Mother Earth
1. Mother Earth and all beings of which she is composed have the following inherent
rights:
(a) the right to life and to exist;
(b) the right to be respected;
(c) the right to regenerate its bio-capacity and to continue its vital cycles and processes free from human disruptions;
(d) the right to maintain its identity and integrity as a distinct, self-regulating and
interrelated being;
(e) the right to water as a source of life;
(f ) the right to clean air;
(g) the right to integral health;
(h) the right to be free from contamination, pollution and toxic or radioactive waste;
(i) the right to not have its genetic structure modified or disrupted in a manner that
threatens it integrity or vital and healthy functioning;
(j) the right to full and prompt restoration the violation of the rights recognized in
this Declaration caused by human activities;
2. Each being has the right to a place and to play its role in Mother Earth for her
harmonious functioning.
3. Every being has the right to wellbeing and to live free from torture or cruel treatment
by human beings.

Article 3. Obligations of human beings to Mother Earth
1. Every human being is responsible for respecting and living in harmony with Mother
Earth.
2. Human beings, and all States guarantee peace and eliminate nuclear, chemical and
biological weapons;
(a) act in accordance with the rights and obligations recognized in this Declaration;
(b) recognize and promote the full implementation and enforcement of the rights and
obligations recognized in this Declaration;
(c) promote and participate in learning, analysis, interpretation and communication about how to live in harmony with Mother Earth in accordance with this
Declaration;
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Figure 10.1: The earth is our mother.
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Figure 10.2: Love and respect Mother Earth.
(d) ensure that the pursuit of human wellbeing contributes to the wellbeing of Mother
Earth, now and in the future;
(e) establish and apply effective norms and laws for the defense, protection and
conservation of the rights of Mother Earth;
(f ) respect, protect, conserve and where necessary, restore the integrity, of the vital
ecological cycles, processes and balances of Mother Earth;
(g) guarantee that the damages caused by human violations of the inherent rights
recognized in this Declaration are rectified and that those responsible are held
accountable for restoring the integrity and health of Mother Earth;
(h) empower human beings and institutions to defend the rights of Mother Earth
and of all beings;
(i) establish precautionary and restrictive measures to prevent human activities from
causing species extinction, the destruction of ecosystems or the disruption of
ecological cycles;
(j) guarantee peace and eliminate nuclear, chemical and biological weapons;
(k) promote and support practices of respect for Mother Earth and all beings, in
accordance with their own cultures, traditions and customs;
(l) promote economic systems that are in harmony with Mother Earth and in accordance with the rights recognized in this Declaration.
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Figure 10.3: We need reverence for all life, and even reverence for inanimate
nature. We need respect and love for Mother Earth. She will return out love.
Article 4: Definitions
1. The term “being” includes ecosystems, natural communities, species and all other
natural entities which exist as part of Mother Earth.
2. Nothing in this Declaration restricts the recognition of other inherent rights of all
beings or specified beings.

10.2

Limits to growth

The Industrial Revolution marked the start of massive human use of fossil fuels. The stored
energy from several hundred million years of plant growth began to be used at roughly
a million times the rate at which it had been formed. The effect on human society was
like that of a narcotic. There was a euphoric (and totally unsustainable) surge of growth
of both population and industrial production. Meanwhile, the carbon released into the
atmosphere from the burning of fossil fuels began to duplicate the conditions which led to
the 5 geologically-observed mass extinctions, during each of which more than half of all
living species disappeared forever.
Economists (with a few notable exceptions, such as Nicholas Georgescu-Roegen, Herman Daly and Aurelio Peccei) have long behaved as though growth were synonymous with
economic health. If the gross national product of a country increases steadily by 4% per
year, most economists express approval and say that the economy is healthy. If the economy could be made to grow still faster (they maintain), it would be still more healthy. If
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Figure 10.4: Coalbrookdale by Night by Philip James de Loutherbourg, painted
1801. This shows Madeley Wood (or Bedlam) Furnaces, which belonged to the
Coalbrookdale Company from 1776 to 1796. Depicted place: Madeley Wood
Furnaces, Coalbrookdale, Wikimedia Commons
the growth rate should fall, economic illness would be diagnosed.
However, it is obvious that on a finite Earth, neither population growth nor economic
growth can continue indefinitely. A 4% rate of growth corresponds to an increase by a
factor of 50 every century. No one can maintain that this is sustainable in the long run
except by refusing to look more than a short distance into the future.
Of course, it is necessary to distinguish between industrial growth, and growth of culture and knowledge, which can and should continue to grow. Qualitative improvements
in human society are possible and desirable, but resource-using and pollution-producing
industrial growth is reaching its limits, both because of ecological constraints and because
of the exhaustion of petroleum, natural gas and other non-renewable resources, such as
metals. The threat of catastrophic climate change makes it imperative for us to stop using
fossil fuels within very few decades.
Today, as economic growth falters, the defects and injustices of our banking system have
come sharply into focus, and light has also been thrown onto the much-too-cozy relationship
between banking and government. The collapse of banks during the sub-prime mortgage
crisis of 2008 and their subsequent bailout by means of the taxpayer’s money can give us
an insight into both phenomena, the faults of our banking system and its infiltration into
the halls of government. The same can be said of the present national debt crisis in the
Euro zone and elsewhere.
One feature of banking that cries out for reform is “fractional reserve banking”, i.e. the
practice whereby private banks keep only a tiny fraction of the money entrusted to them
by their depositors, and lend out all the remaining amount. By doing so, the banks are
in effect coining their own money and putting it into circulation, a prerogative that ought
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to be reserved for governments. Under the system of fractional reserve banking, profits
from any expansion of the money supply go to private banks rather than being used by
the government to provide social services. This is basically unjust; the banks are in effect
issuing their own counterfeit money.
When the economy contracts instead of expanding, the effect of fractional reserve banking is still worse. In that case the depositors ask the banks for their money, which it is
their right to do. But the banks do not have the money; they have lent it out, and thus
they fail. However, the bankers have insured themselves against this eventuality by buying
the votes of government officials. Thus the banks are bailed out and the taxpayers are left
with the bill, as in the recent example in which the US Federal Reserve secretly gave 7.7
trillion of the taxpayers’ dollars to bail out various banks.
In a later section (on entropy and economics) we will discuss in detail Frederick Soddy’s
criticisms of the fractional reserve banking system, and his proposals for monetary reform.
The fact that our fractional reserve banking system is stable when the economy is
expanding, but collapses when the economy contracts explains, in part, the irrational
and almost religious belief of governments and economists in perpetual growth. Also
contributing to growth-worship are the unearned profits that investors reap when they own
property in growing cities, or shares of growing businesses. But growth cannot continue
forever. It is destroying the earth.
Pope Francis has called for economic reform. Our battered earth calls for it. The case
of Greece shows clearly that our present economic system is not working; it is destroying
nature and at the same time producing human misery. We need to replace our present
economic system by one that has both an ecological conscience and a social conscience.3

The Club of Rome
In 1968 Aurelio Peccei, Thorkil Kristensen and others founded the Club of Rome, an
organization of economists and scientists devoted to studying the predicament of human
society. One of the first acts of the organization was to commission an MIT study of
future trends using computer models. The result was a book entitled “Limits to Growth”,
published in 1972. From the outset the book was controversial, but it became a best-seller.
It was translated into many languages and sold 30 million copies. The book made use of
3

http://eruditio.worldacademy.org/issue-5/article/urgent-need-renewable-energy
http://www.theguardian.com/environment/2015/jul/08/exxon-climate-change-1981-climate-denierfunding
http://human-wrongs-watch.net/2015/06/25/militarisms-hostages/
http://www.commondreams.org/news/2015/07/13/pope-calls-world-youth-rise-against-global-capitalism
https://www.transcend.org/tms/2015/07/tpp-ttip-tisa-a-tipping-edge-from-democracy/
http://dissidentvoice.org/2015/05/secrecy-and-democracy-are-incompatible/
http://www.countercurrents.org/roberts100715.htm
http://eruditio.worldacademy.org/issue-6/article/institutional-and-cultural-inertia
http://human-wrongs-watch.net/2015/07/04/will-the-real-issues-be-discussed-in-2016/
https://www.youtube.com/watch?v=AjZaFjXfLec
http://www.theguardian.com/environment/video/2012/oct/25/david-attenborough-climate-change-video
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an exponential index for resources, i.e. the number of years that a resource would last if
used at an exponentially increasing rate.
Today the more accurate Hubbert Peak model is used instead to predict rate of use
of a scarce resource as a function of time. Although the specific predictions of resource
availability in “Limits to Growth” lacked accuracy, its basic thesis, that unlimited industrial
growth on a finite planet is impossible, was indisputably correct. Nevertheless the book
was greeted with anger and disbelief by the community of economists, and these emotions
still surface when it is mentioned.
Economic activity is usually divided into two categories, 1) production of goods and
2) provision of services. It is the rate of production of goods that will be limited by the
carrying capacity of the global environment. Services that have no environmental impact
will not be constrained in this way. Thus a smooth transition to a sustainable economy
will involve a shift of a large fraction the work force from the production of goods to the
provision of services.
In his recent popular book “The Rise of the Creative Class” the economist Richard
Florida points out that in a number of prosperous cities, for example Stockholm, a large
fraction of the population is already engaged in what might be called creative work, a type
of work that uses few resources, and produces few waste products, work which develops
knowledge and culture rather than producing material goods. For example, producing
computer software requires few resources and results in few waste products. Thus it is an
activity with a very small ecological footprint.
Similarly, education, research, music, literature and art are all activities that do not
weigh heavily on the carrying capacity of the global environment. Furthermore, cultural
activities lead in a natural way to global cooperation and internationalism, since cultural
achievements are shared by the people of the entire world. Indeed, the shared human
inheritance of culture and knowledge is growing faster than ever before.
Florida sees this as a pattern for the future, and maintains that everyone is capable of
creativity. He visualizes the transition to a sustainable future economy as one in which
a large fraction of the work force moves from industrial jobs to information-related work.
Meanwhile, as Florida acknowledges, industrial workers feel uneasy and threatened by such
trends.4

Biological Carrying capacity and Economics
Classical economists pictured the world as largely empty of human activities. According
to the empty-world picture of economics, the limiting factors in the production of food and
goods are shortages of human 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
4

http://www.clubofrome.org/?p=326
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Figure 10.5: Aurelio Peccei (1908-1984), main founder of the Club of Rome.
Concerning our present economic system, he wrote: “The only way we have
devised to meet the surging waves of our rampant militarism and consumerism
is to draw increasingly on the natural environment and to exploit, indiscriminately, the most accessible mineral and fuel deposits and all living resources
we can lay our hands on. Such actions irreversibly impoverish our unique,
irreplaceable, world, whose bounty and generosity are not infinite. Even if all
the other adverse situations we find ourselves in today were to be alleviated, in
itself, our high-handed treatment of Nature can bring about our doom.” Photograph by Koen Suyk/Anefo (Nationaal Archif ), CC BY-SA 3.0, Wikimedia
Commons
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Figure 10.6: When a forest is destroyed, topsoil is often lost to erosion. Source:
United Nations.
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.
Biology, on the other hand, presents us with a very different picture. Biologists 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 sustainable. 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 capacity of an environment is extremely important;
but in economic theory this concept has not yet been given the weight which it deserves.
Exponential growth of human population and economic activity have brought us, in
a surprisingly short time, from the empty-world situation to a full-world situation. In
today’s world, we are pressing against the absolute limits of the earth’s carrying capacity,
and further growth carries with it the danger of future collapse.
Full-world economics, the economics of the future, will no longer be able to rely on
industrial growth to give profits to stockbrokers or to solve problems of unemployment or
to alleviate poverty. In the long run, neither the growth of industry nor that of population
is sustainable; and we have now reached or exceeded the sustainable limits.
The limiting factors in economics are no longer the supply of capital or human labor
or even technology. The limiting factors are the rapidly vanishing supplies of petroleum
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Figure 10.7: Our global food system is broken. Source: Oxfam
and metal ores, the forests damaged by acid rain, the diminishing catches from over-fished
oceans, and the cropland degraded by erosion or salination, or lost to agriculture under a
cover of asphalt.
Neoclassical economists have maintained that it is generally possible to substitute manmade capital for natural resources; but a closer examination shows that there are only very
few cases where this is really practical. (See G.E. Tverberg, “Thoughts on why energy use
and CO2 emissions are rising as fast as GDP”, www.ourfiniteworld.com, November 30,
2011.)
The size of the human economy is, of course, the product of two factors the total
number of humans, and the consumption per capita. If we are to achieve a sustainable
global society in the future, a society whose demands are within the carrying capacity of
of the global environment, then both these factors must be reduced.
The responsibility for achieving sustainability is thus evenly divided between the North
and the South: Where there is excessively high consumption per capita, it must be reduced;
and this is primarily the responsibility of the industrialized countries. High birth rates
must also be reduced; and this is primarily the responsibility of the developing countries.
Both of these somewhat painful changes are necessary for sustainability; but both will be
extremely difficult to achieve because of the inertia of institutions, customs and ways of
thought which are deeply embedded in society, in both the North and the South.

Population and food supply
Let us look first at the problem of high birth rates: The recent spread of modern medical
techniques throughout the world has caused death rates to drop sharply; but since social
customs and attitudes are slow to change, birth rates have remained high. As a result,
between 1930 and 2011, the population of the world increased with explosive speed from
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Figure 10.8: The Hanno graph used by the United Nations Climate Change
Compendium 2009. Source: wattsupwiththat.com
two billion to seven billion.
During the last few decades, the number of food-deficit countries has lengthened; and it
now reads almost like a United Nations roster. The food-importing nations are dependent,
almost exclusively, on a single food-exporting region, the grain belt of North America. In
the future, this region may be vulnerable to droughts produced by global warming.
An analysis of the global ratio of population to cropland shows that we probably already
have exceeded the sustainable limit of population through our dependence on petroleum:
Between 1950 and 1982, the use of cheap petroleum-derived fertilizers increased by a factor
of 8, and much of our present agricultural output depends their use. 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.
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 result that much land will be degraded
through erosion or salination.
Reserves of oil are likely to be exhausted by the middle of this century. Thus there is a
danger that just as global population reaches the unprecedented level of 9 billion or more,
the agricultural base for supporting it may suddenly collapse. The resulting catastrophe,
possibly compounded by war and other disorders, could produce famine and death on a
scale unprecedented in history, a disaster of unimaginable proportions, involving billions
rather than millions of people. The present tragic famine in Africa is to this possible future
disaster what Hiroshima is to the threat of thermonuclear war a tragedy of smaller scale,
whose horrors should be sufficient, if we are wise, to make us take steps to avoid the larger
catastrophe.
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At present a child dies from starvation every six seconds. Five million children die from
hunger every year. Over a billion people in today’s world are chronically undernourished.
There is a threat that unless prompt and well-informed action is taken by the international community, the tragic loss of life that is already being experienced will increase to
unimaginable proportions.
As glaciers melt in the Himalayas, threatening the summer water supplies of India and
China; as ocean levels rise, drowning the fertile rice-growing river deltas of Asia; as aridity
begins to decrease the harvests of Africa, North America and Europe; as populations grow;
as aquifers are overdrawn; as cropland is lost to desertification and urban growth; and as
energy prices increase, the billion people who now are undernourished but still survive,
might not survive. They might become the victims of a famine whose proportions could
exceed anything that the world has previously experienced.
It is vital for the world to stabilize its population, not only because of the threat of
a catastrophic future famine, but also because rapid population growth is closely linked
with poverty. Today, a large fraction of the world’s people live in near-poverty or absolute
poverty, lacking safe water, sanitation, elementary education, primary health care and
proper nutrition. Governments struggling to solve these problems, and to provide roads,
schools, jobs and medical help for all their citizens, find themselves defeated by the rapid
doubling times of populations. For example, in Liberia, the rate of population growth is
4% per year, which means that the population of Liberia doubles in size every eighteen
years.
Under such circumstances, despite the most ambitious development programs, the infrastructure per capita decreases. Also, since new jobs must be found for the new millions
added to the population, the introduction of efficient modern methods in industry and
agriculture aggravates the already-serious problem of unemployment.
Education of women and higher status for women are vitally important measures, not
only for their own sake, but also because in many countries these social reforms have proved
to be strongly correlated with lower birth rates. Religious leaders who oppose programs
for the education of women and for family planning on “ethical” grounds should think
carefully about the scope and consequences of the catastrophic global famine which will
undoubtedly occur within the next 50 years if population is allowed to increase unchecked.
One of the most important keys to controlling the global population explosion is giving women better education and equal rights. These goals are desirable for the sake of
increased human happiness, and for the sake of the uniquely life-oriented point of view
which women can give us; but in addition, education and improved status for women have
shown themselves to be closely connected with lowered birth rates.
When women lack education and independent careers outside the home, they can be
forced into the role of baby-producing machines by men who do not share in the drudgery
of cooking, washing and cleaning; but when women have educational, legal, economic,
social and political equality with men, experience has shown that they choose to limit
their families to a moderate size.
Sir Partha Dasgupta of Cambridge University has pointed out that the changes needed
to break the cycle of overpopulation and poverty are all desirable in themselves. Besides

10.2. LIMITS TO GROWTH

261

Figure 10.9: Child laborers. The changes needed to break the cycle of overpopulation and poverty are all desirable in themselves. Besides education and
higher status for women, they include state-provided social security for old people, provision of water supplies near to dwellings, provision of health services
to all, abolition of child labor, and general economic development.
education and higher status for women, they include state-provided social security for old
people, provision of water supplies near to dwellings, provision of health services to all,
abolition of child labor and general economic development.5

Social Values and Levels of Consumption
Let us next turn to the problem of reducing the per-capita consumption in the industrialized
countries. The whole structure of western society seems designed to push its citizens in the
opposite direction, towards ever-increasing levels of consumption. The mass media hold
before us continually the ideal of a personal utopia filled with material goods. Every young
man in a modern industrial society feels that he is a failure unless he fights his way to the
“top”; and in recent years, women too have been drawn into this competition.
Of course not everyone can reach the top; there would not be room for everyone; but
society urges all us to try, and we feel a sense of failure if we do not reach the goal. Thus,
modern life has become a struggle of all against all for power and possessions.
One of the central problems in reducing consumption is that in our present economic
and social theory, consumption has no upper bound; there is no definition of what is
enough; there is no concept of a state where all of the real needs of a person have been
satisfied. In our growth-oriented present-day economics, it is assumed that, no matter how
5
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Figure 10.10: FAO, IFAD and WFP joint project “Mainstreaming food loss reduction initiatives for smallholders in food deficit areas” aims to improve food
security and income generation through reduction of food losses in food grains
and pulses value chains. Photo: FAO/Alessandra Benedetti
much a person earns, he or she is always driven by a desire for more.
The phrase “conspicuous consumption” was invented by the Norwegian-American economist
Thorstein Veblen (1857-1929) in order to describe the way in which our society uses economic waste as a symbol of social status. In “The Theory of the Leisure Class”, first
published in 1899, Veblen pointed out that it wrong to believe that human economic behavior is rational, or that it can be understood in terms of classical economic theory.
To understand it, Veblen maintained, one might better make use of insights gained from
anthropology, psychology, sociology, and history.
The sensation caused by the publication of Veblen’s book, and the fact that his phrase,
“conspicuous consumption”, has become part of our language, indicate that his theory did
not completely miss its mark. In fact, modern advertisers seem to be following Veblen’s
advice: Realizing that much of the output of our economy will be used for the purpose
of establishing the social status of consumers, advertising agencies hire psychologists to
appeal to the consumer’s longing for a higher social position.
When possessions are used for the purpose of social competition, demand has no natural
upper limit; it is then limited only by the size of the human ego, which, as we know, is
boundless. This would be all to the good if unlimited economic growth were desirable.
But today, when further industrial growth implies future collapse, western society urgently
needs to find new values to replace our worship of power, our restless chase after excitement,
and our admiration of excessive consumption.
The values which we need, both to protect nature from civilization and to protect
civilization from itself, are perhaps not new: Perhaps it would be more correct to say that
we need to rediscover ethical values which once were part of human culture, but which were
lost during the process of industrialization, when technology allowed us to break traditional
environmental constraints.
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Our ancestors were hunter-gatherers, living in close contact with nature, and respecting
the laws and limitations of nature. There are many hunter-gatherer cultures existing today,
from whose values and outlook we could learn much. Unfortunately, instead of learning
from them, we often move in with our bulldozers and make it impossible for their way of
life to continue. During the past several decades, for example, approximately one tribe of
South American forest Indians has died out every year. Of the 6000 human languages now
spoken, it is estimated that half will vanish during the next 50 years.
In some parts of Africa, before cutting down a tree, a man will offer a prayer of apology
to the spirit of the tree, explaining why necessity has driven him to such an act. The
attitude involved in this ritual is something which industrialized society needs to learn, or
relearn. Older cultures have much to teach industrial society because they already have
experience with full-world situation which we are fast approaching.
In a traditional culture, where change is extremely slow, population has an opportunity
to expand to the limits which the traditional way of life allows, so that it reaches an
equilibrium with the environment. For example, in a hunter-gatherer culture, population
has expanded to the limits which can be supported without the introduction of agriculture.
The density of population is, of course, extremely low, but nevertheless it is pressing against
the limits of sustainability. Overhunting or overfishing would endanger the future. Respect
for the environment is thus necessary for the survival of such a culture.
Similarly, in a stable, traditional agricultural society which has reached an equilibrium
with its environment, population is pressing against the limits of sustainability. In such a
culture, one can usually find expressed as a strong ethical principle the rule that the land
must not be degraded, but must be left fertile for the use of future generations.
Today, the whole world seems to be adopting values, fashions, and standards of behavior
presented in the mass media of western society. The unsustainable, power-worshiping,
consumption-oriented values of western society are so strongly propagandized by television,
films and advertising, that they overpower and sweep aside the wisdom of older societies.
This is unfortunate, since besides showing us unsustainable levels of affluence and economic
waste, the western mass media depict values and behavior patterns which are hardly worthy
of imitation. We need to reverse this trend. The industrialized countries must learn from
the values of older traditional cultures. The wisdom of our ancestors, their respect for
nature and their hospitable traditions of sharing, can help us to create a new economic
system founded on social and environmental ethics.6

6
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Figure 10.11: Helena Norberg-Hodge (born in 1946) is the founder and director of Local Futures, which was previously named International Society for
Ecology and Culture. She states that the organization is “dedicated to the
revitalization of cultural and biological diversity, and the strengthening of local communities and economies worldwide”. In her important book, Ancient
Futures, Norberg-Hodge says that modern industrial societies ought to learn
from more sustainable traditional cultures, rather than the reverse.
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Entropy and economics

We urgently need to shift quickly from fossil fuels to renewable energy if we are to avoid a
tipping point after which human efforts to avoid catastrophic climate change will be futile
because feedback loops will have taken over. The dangerous methane hydrate feedback
loop is discussed in an excellent short video made by Thom Hartmann and the Leonardo
DiCaprio Foundation.7
Celebrated author and activist Naomi Klein has emphasized the link between need for
economic reform and our urgent duty to address climate change.8
Rebel economist Prof. Tim Jackson discusses the ways in which our present economic
system has failed us, and the specific reforms that are needed. In one of his publications,
he says: “The myth of growth has failed us. It has failed the two billion people who still
live on 2 dollars a day. It has failed the fragile ecological systems on which we depend for
survival. It has failed, spectacularly, in its own terms, to provide economic stability and
secure people’s livelihood.” 9

What is entropy?
Entropy is a quantity, originally defined in statistical mechanics and thermodynamics. It
is a measure of the statistical probability of any state of a system: The greater the entropy,
the greater the probability. The second law of thermodynamics asserts that entropy of the
universe always increases with time. In other words, the universe as a whole is constantly
moving towards states of greater and greater probability.
For any closed system, the same is true. Such systems move in time towards states
of greater and greater probability. However, the earth, with its biosphere, is not a closed
system. The earth constantly receives an enormous stream of light from the sun. The
radiation which we receive from the sun brings us energy that can be used to perform
work, and in physics this is called “free energy”. Because of this flood of incoming sunlight,
plants, animals and humans are able to create structures which from a statistical point of
view are highly unlikely.
The disorder and statistical probability of the universe is constantly increasing, but
because the earth is not a closed system, we are able to create local order, and complex,
statistically improbable structures, like the works of Shakespeare, the Mona Lisa and the
Internet. The human economy is driven by the free energy which we receive as income
from the sun. Money is, in fact, a symbol for free energy, and free energy might be thought
of as “negative entropy”. There is also a link between free energy and information.10
7
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Figure 10.12: Global energy potential. Comparison of renewable and conventional planetary energy reserves and sources. While renewables display their
power potential in terawatts (TW) with the corresponding annual amount of
energy, conventional sources display their total recoverable energy reserves in
terawatt-years (TW-yr). Author: Rfassbind, Wikimedia Commons
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Human society as a superorganism, with the global economy as
its digestive system
A completely isolated human being would find it as difficult to survive for a long period
of time as would an isolated ant or bee or termite. Therefore it seems correct to regard
human society as a superorganism. In the case of humans, the analog of the social insects’
nest is the enormous and complex material structure of civilization. It is, in fact, what we
call the human economy. It consists of functioning factories, farms, homes, transportation
links, water supplies, electrical networks, computer networks and much more.
Almost all of the activities of modern humans take place through the medium of these
external “exosomatic” parts of our social superorganism. The terms “exosomatic” and
“endosomatic” were coined by the American scientist Alfred Lotka (1880-1949). A lobster’s
claw is endosomatic; it is part of the lobster’s body. The hammer used by a human is
exosomatic, like a detachable claw. Lotka spoke of “exosomatic evolution”, including in
this term not only cultural evolution but also the building up of the material structures of
civilization.
The economy associated with the human superorganism “eats” resources and free energy. It uses these inputs to produce local order, and finally excretes them as heat and
waste. The process is closely analogous to food passing through the alimentary canal of
an individual organism. The free energy and resources that are the inputs of our economy
drive it just as food drives the processes of our body, but in both cases, waste products
are finally excreted in a degraded form.
Almost all of the free energy that drives the human economy came originally from
the sun’s radiation, the exceptions being geothermal energy which originates in the decay
of radioactive substances inside the earth, and tidal energy, which has its origin in the
slowing of the motions of the earth-moon system. However, since the start of the Industrial
Revolution, our economy has been using the solar energy stored in of fossil fuels. These
fossil fuels were formed over a period of several hundred million years. We are using them
during a few hundred years, i.e., at a rate approximately a million times the rate at which
they were formed.
The present rate of consumption of fossil fuels is more than 13 terawatts and, if used at
the present rate, fossil fuels would last less than a century. However, because of the very
serious threats posed by climate change, human society would be well advised to stop the
consumption of coal, oil and natural gas well before that time.
The rate of growth of of new renewable energy sources is increasing rapidly. These
sources include small hydro, modern biomass, solar, wind, geothermal, wave and tidal
energy. There is an urgent need for governments to set high taxes on fossil fuel consumption
and to shift subsidies from the petroleum and nuclear industries to renewables. These
changes in economic policy are needed to make the prices of renewables more competitive.
The shock to the global economy that will be caused by the end of the fossil fuel era will
be compounded by the scarcity of other non-renewable resources, such as metals. While
it is true (as neoclassical economists emphasize) that “matter and energy can neither be
created nor destroyed”, free energy can be degraded into heat, and concentrated deposits of
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minerals can be dispersed. Both the degradation of free energy into heat and the dispersal
of minerals involve increases of entropy.

Frederick Soddy
One of the first people to call attention to the relationship between entropy and economics
was the English radiochemist Frederick Soddy (1877-1956). Soddy won the Nobel Prize for
Chemistry in 1921 for his work with Ernest Rutherford demonstrating the transmutation
of elements in radioactive decay processes. His concern for social problems then led him
to a critical study of the assumptions of classical economics. Soddy believed that there
is a close connection between free energy and wealth, but only a very tenuous connection
between wealth and money.
Soddy was extremely critical of the system of “fractional reserve banking” whereby
private banks keep only a small fraction of the money that is entrusted to them by their
depositors and lend out the remaining amount. He pointed out that this system means that
the money supply is controlled by the private banks rather than by the government, and
also that profits made from any expansion of the money supply go to private corporations
instead of being used to provide social services. Fractional reserve banking exists today,
not only in England but also in many other countries. Soddy’s criticisms of this practice
cast light on the subprime mortgage crisis of 2008 and the debt crisis of 2011.
As Soddy pointed out, real wealth is subject to the second law of thermodynamics. As
entropy increases, real wealth decays. Soddy contrasted this with the behavior of debt at
compound interest, which increases exponentially without any limit, and he remarked:
“You cannot permanently pit an absurd human convention, such as the spontaneous
increment of debt [compound interest] against the natural law of the spontaneous decrement of wealth [entropy]”. Thus, in Soddy’s view, it is a fiction to maintain that being
owed a large amount of money is a form of real wealth.
Frederick Soddy’s book, “Wealth, virtual wealth and debt: The solution of the economic paradox”, published in 1926 by Allen and Unwin, was received by the professional
economists of the time as the quixotic work of an outsider. Today, however, Soddy’s
common-sense economic analysis is increasingly valued for the light that it throws on the
problems of our fractional reserve banking system, which becomes more and more vulnerable to failure as economic growth falters.11

Currency reform, and nationalization of banks
Frederick Soddy was writing at a time when England’s currency was leaving the gold
standard, and in order to replace this basis for the currency, he proposed an index system.
Soddy’s index was to be based on a standard shopping basket containing household items,
such as bread, milk, potatoes and so on. If the price of the items in the basket rose, more
11
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Figure 10.13: Prof. Muhammad Yunus, founder of the Grameen Bank. The
bank and its founder shared a Nobel Peace Prize for their work. Prof. Yunus
continues to work with businesses which aim at fulfilling social needs rather
than at profit for stockholders. Source: www.grameen-info.org
currency would be issued by the nationalized central bank. If the price fell, currency would
be withdrawn.
Nationalization of banks was proposed by Soddy as a means of avoiding the evils of the
fractional reserve banking system. Today we see a revival of the idea of nationalized banks,
or local user-owned cooperative banks. The Grameen Bank, founded by Prof. Muhammad
Yunus, pioneered the idea of socially-motivated banks for the benefit poor people who
would ordinarily be unable to obtain loans. The bank and its founder won a Nobel Peace
Prize in 2006.12

Nicholas Georgescu-Roegen
The incorporation of the idea of entropy into economic thought also owes much to the
mathematician and economist Nicholas Georgescu-Roegen (1906-1994), the son a Romanian army officer. Georgescu-Roegen’s talents were soon recognized by the Romanian
school system, and he was given an outstanding education in mathematics, which later
12
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contributed to his success and originality as an economist.
Between 1927 and 1930 the young Georgescu studied at the Institute de Statistique
in Paris, where he completed an award-winning thesis: “On the problem of finding out
the cyclical components of phenomena”. He then worked in England with Karl Pearson
from 1930 to 1932, and during this period his work attracted the attention of a group of
economists who were working on a project called the Harvard Economic Barometer. He
received a Rockefeller Fellowship to join this group, but when he arrived at Harvard, he
found that the project had been disbanded.
In desperation, Georgescu-Roegen asked the economist Joseph Schumpeter for an appointment to his group. Schumpeter’s group was in fact a remarkably active and interesting
one, which included the future Nobel laureate Wassely Leontief; and there followed a period
of intense intellectual activity during which Georgescu-Roegen became an economist.
Despite offers of a permanent position at Harvard, Georgescu-Roegen returned to his
native Romania in the late 1930’s and early 1940’s in order to help his country. He served
as a member of the Central Committee of the Romanian National Peasant Party. His
experiences at this time led to his insight that economic activity involves entropy. He was
also helped to this insight by Borel’s monograph on Statistical Mechanics, which he had
read during his Paris period.
Georgescu-Roegen later wrote: “The idea that the economic process is not a mechanical
analogue, but an entropic, unidirectional transformation began to turn over in my mind
long ago, as I witnessed the oil wells of the Plosti field of both World Wars’ fame becoming
dry one by one, and as I grew aware of the Romanian peasants’ struggle against the
deterioration of their farming soil by continuous use and by rains as well. However it was
the new representation of a process that enabled me to crystallize my thoughts in describing
the economic process as the entropic transformation of valuable natural resources (low
entropy) into valueless waste (high entropy).”
After making many technical contributions to economic theory, Georgescu-Roegen returned to this insight in his important 1971 book, “The Entropy Law and the Economic
Process” (Harvard University Press), where he outlines his concept of bioeconomics. In a
later book, “Energy and Economic Myths” (Pergamon Press, New York, 1976), he offered
the following recommendations for moving towards a bioeconomic society:
1. The complete prohibition of weapons production, thereby releasing productive forces
for more constructive purposes;
2. Immediate aid to underdeveloped countries;
3. Gradual decrease in population to a level that could be maintained only by organic
agriculture;
4. Avoidance, and strict regulation if necessary, of wasteful energy use;
5. Abandon our attachment to “extravagant gadgetry”;
6. “Get rid of fashion”;
7. Make goods more durable and repairable; and
8. Cure ourselves of workaholic habits by re-balancing the time spent on work and
leisure, a shift that will become incumbent as the effects of the other changes make
themselves felt.
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Figure 10.14: According to the second law of thermodynamics, the entropy of
the universe constantly increases. Increase of entropy corresponds to increase
of disorder, and also to increase of statistical probability. Living organisms on
the earth are able to achieve a high degree of order and highly improbable
structures because the earth is not a closed system. It constantly receives
free energy (i.e. energy capable of doing work) from the sun, and this free
energy can be thought of as carrying thermodynamic information, or “negative
entropy”. Source: flowchainsensel.wordpress.co,
Georgescu-Roegen did not believe that his idealistic recommendations would be adopted,
and he feared that human society is headed for a crash.

Limits to Growth: A steady-state economy
Nicholas Georgescu-Roegen’s influence continues to be felt today, not only through his own
books and papers but also through those of his students, the distinguished economists Herman E. Daly and Kozo Mayumi, who for many years have been advocating a steady-state
economy. As they point out in their books and papers, it is becoming increasingly apparent
that unlimited economic growth on a finite planet is a logical impossibility. However, it is
important to distinguish between knowledge, wisdom and culture, which can and should
continue to grow, and growth in the sense of an increase in the volume of material goods
produced. It is growth in the latter sense that is reaching its limits.
Daly describes our current situation as follows: “The most important change in recent
times has been the growth of one subsystem of the Earth, namely the economy, relative
to the total system, the ecosphere. This huge shift from an ‘empty’ to a ‘full’ world is
truly ‘something new under the sun’... The closer the economy approaches the scale of
the whole Earth, the more it will have to conform to the physical behavior mode of the
Earth... The remaining natural world is no longer able to provide the sources and sinks for
the metabolic throughput necessary to sustain the existing oversized economy, much less a
growing one. Economists have focused too much on the economy’s circulatory system and
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Figure 10.15: Wind, solar, and biomass are three emerging renewable sources of
energy. Wind turbines in a rapeseed field in Sandesneben, Germany. Author:
J´’urgen from Sandesneben, Germany, Wikimedia Commons
have neglected to study its digestive tract.”13
In the future, the only way that we can avoid economic collapse is to build a steady-state
economy. There exists much literature on how this can be achieved, and these writings
ought to become a part of the education of all economists and politicians.

10.4

A new social contract

Our present situation is this:
The future looks extremely dark because of human folly, especially the long-term future.
The greatest threats are catastrophic climate change and thermonuclear war, but a largescale global famine also has to be considered.
We give our children loving care, but it makes no sense do so and at the same time to
neglect to do all that is within our power to ensure that they and their descendants will
inherit an earth in which they can survive. We also have a responsibility to all the other
living organisms with which we share the gift of life.
Inaction is not an option. We have to act with courage and dedication, even if the odds
are against success, because the stakes are so high. The mass media could mobilize us to
action, but they have failed in their duty. Our educational system could also wake us up
and make us act, but it too has failed us. The battle to save the earth from human greed
and folly has to be fought in the alternative media.
13

http://dalynews.org/learn/blog/
http://steadystate.org/category/herman-daly/
https://www.youtube.com/watch?v=EN5esbvAt-w
https://www.youtube.com/watch?v=wlR-VsXtM4Y
http://www.imf.org/external/pubs/ft/survey/so/2015/car031315a.htm
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Figure 10.16: Otro mundo es posible.
http//dailytheology.org

Another world is possible.

Source:

We need a new economic system, a new society, a new social contract, a new way of
life. Here are the great tasks that history has given to our generation: We must achieve a
steady-state economic system. We must restore democracy. We must decrease economic
inequality. We must break the power of corporate greed. We must leave fossil fuels in the
ground. We must stabilize and ultimately reduce the global population. We must eliminate
the institution of war. And finally, we must develop a more mature ethical system to match
our new technology.

We must achieve a steady-state economic system
A steady-state economic system is necessary because neither population growth nor economic growth can continue indefinitely on a finite earth. No one can maintain that exponential industrial growth is sustainable in the long run except by refusing to look more
than a short distance into the future.
Of course, it is necessary to distinguish between industrial growth, and growth of culture and knowledge, which can and should continue to grow. Qualitative improvements
in human society are possible and desirable, but resource-using and pollution-producing
industrial growth is reaching its limits, both because of ecological constraints and because
of the exhaustion of petroleum, natural gas and other non-renewable resources, such as
metals. The threat of catastrophic climate change makes it imperative for us to stop using
fossil fuels within very few decades.
We discussed Nicholas Georgescu-Roegen’s reasons for viewing our present economic
system as unidirectional and entropic: Low-entropy resources are converted into highentropy waste, a unidirectional process. By contrast, to be sustainable in the long run, a
process must be cyclic, like the growth and regeneration of a forest.
Georgescu-Roegen’s list of desiderata remains valid today: We need drastic cuts in
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Figure 10.17: Nicholas Georgescu-Roegen, a great pioneer of Ecological Economics. His writings cast much light on our present situation. Source: elcomercio.ep
weapons production, thereby releasing productive forces for more constructive purposes.
We need immediate aid to underdeveloped countries and gradual decrease in population to
a level that can be maintained by organic agriculture. We also need avoidance, and strict
regulation if necessary, of wasteful energy use. Finally, we need to abandon our attachment
to extravagant gadgetry and fashion, and we must cure ourselves of workaholic habits by
re-balancing the time spent on work and leisure.
Today, the distinguished economist Herman Daly (a student of Georgescu-Roegen) continues to write perceptive articles and books documenting the need for a steady-state economy. Among his books, the following are noteworthy: “Steady-State Economics” (1977);
“For the Common Good” (1989, with John B. Cobb, Jr.); “Valuing the Earth” (1993, with
Kenneth Townsend); “Beyond Growth” (1996); “Ecological Economics and the Ecology of
Economics” (1999); “Local Politics of Global Sustainability” (2000, with Thomas Prugh
and Robert Costanza), and “Ecological Economics: Principles and Applications” (2003,
with Joshua Farley. Prof. Daly is a recipient of the Right Livelihood Award, which is
sometimes called the Alternative Nobel Prize.14

We must restore democracy
It is obvious, almost by definition, that excessive governmental secrecy and true democracy
are incompatible. If the people of a country have no idea what their government is doing,
they cannot possibly have the influence on decisions that the word “democracy” implies.
Governmental secrecy is not something new. Secret diplomacy contributed to the outbreak of World War I, and the secret Sykes-Picot Agreement later contributed to the
14

http://steadystate.org/category/herman-daly/
https://en.wikipedia.org/wiki/Herman Daly
http://grist.org/article/bank/
http://www.donellameadows.org/wp-content/userfiles/Limits-to-Growth-digital-scan-version.pdf
http://www.clubofrome.org/?p=326
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Figure 10.18: We must restore democracy in countries where it has been replaced
by oligarchy.
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bitterness of conflicts in the Middle East. However, in recent years, governmental secrecy
has grown enormously.
The revelations of Edward Snowden have shown that the number of people involved in
secret operations of the United States government is now as large as the entire population
of Norway: roughly 5 million. The influence of this dark side of government has become
so great that no president is able to resist it.
Many modern governments have become very expert in manipulating public opinion
through mass media. They only allow the public to hear a version of the “news” that has
been handed down by powerholders. Of course, people can turn to the alternative media
that are available on the Internet. But on the whole, the vision of the world presented on
television screens and in major newspapers is the “truth” that is accepted by the majority
of the public, and it is this picture of events that influences political decisions. Censorship
of the news by the power elite is a form of secrecy, since it withholds information that is
needed for a democracy to function properly.
Snowden has already said most of what he has to say. Nevertheless, Washington was
willing to break international law and the rules of diplomatic immunity by forcing its European allies to ground the plane of Bolivian President Evo Morales following a rumor that
Snowden was on board. This was not done to prevent Snowden from saying more, but with
the intention of making a gruesome example of him, as a warning to other whistleblowers.
In a democracy, the power of judging and controlling governmental policy is supposed
to be in the hands of the people. It is completely clear that if the people do not know
what their government is doing, then they cannot judge or control governmental policy,
and democracy has been abolished. There has always been a glaring contradiction between democracy and secret branches of the government, such as the CIA, which conducts
its assassinations and its dirty wars in South America and elsewhere without any public
knowledge or control.
The gross, wholesale electronic spying on citizens revealed by Snowden seems to be
specifically aimed at eliminating democracy. It is aimed at instilling universal fear and
conformity, fear of blackmail and fear of being out of step, so that the public will not dare
to oppose whatever the government does, no matter how criminal or unconstitutional.
We must restore democracy wherever it has been replaced by oligarchy. When we do so,
we will free ourselves from many evils, including excessive economic inequality, violation
of civil rights, and the suffering produced by perpetual wars.

We must decrease economic inequality
In his Apostolic Exhortation, “Evangelii Gaudium”, Pope Francis said:
“In our time humanity is experiencing a turning-point in its history, as we can see from
the advances being made in so many fields. We can only praise the steps being taken to
improve people’s welfare in areas such as health care, education and communications. At
the same time we have to remember that the majority of our contemporaries are barely
living from day to day, with dire consequences. A number of diseases are spreading. The
hearts of many people are gripped by fear and desperation, even in the so-called rich
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Figure 10.19: Edward Snowden, Author: Laura Poitras / Praxis Films, Creative
Commons Attribution 3.0 Unported license. Wikimedia Commons
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Figure 10.20: Hong Kong rally to support Snowden, June 15, 2013, Author:
See-ming Lee, Creative Commons Attribution 2.0 Generic license, Wikimedia
Commons

Figure 10.21: Demonstration in support of Assange in front of Sydney Town
Hall, 10 December 2010, Author: Elekhh, Creative Commons AttributionShare Alike 3.0 Unported license. Wikimedia Commons
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countries. The joy of living frequently fades, lack of respect for others and violence are on
the rise, and inequality is increasingly evident. It is a struggle to live and, often, to live
with precious little dignity.”
“This epochal change has been set in motion by the enormous qualitative, quantitative,
rapid and cumulative advances occurring in the sciences and in technology, and by their
instant application in different areas of nature and of life. We are in an age of knowledge
and information, which has led to new and often anonymous kinds of power.”
“Just as the commandment ‘Thou shalt not kill’ sets a clear limit in order to safeguard
the value of human life, today we also have to say ‘thou shalt not’ to an economy of
exclusion and inequality. Such an economy kills. How can it be that it is not a news item
when an elderly homeless person dies of exposure, but it is news when the stock market
loses two points? This is a case of exclusion. Can we continue to stand by when food is
thrown away while people are starving? This is a case of inequality. Today everything
comes under the laws of competition and the survival of the fittest, where the powerful
feed upon the powerless. As a consequence, masses of people find themselves excluded and
marginalized: without work, without possibilities, without any means of escape.”
“In this context, some people continue to defend trickle-down theories which assume
that economic growth, encouraged by a free market, will inevitably succeed in bringing
about greater justice and inclusiveness in the world. This opinion, which has never been
confirmed by the facts, expresses a crude and naive trust in the goodness of those wielding economic power and in the sacralized workings of the prevailing economic system.
Meanwhile, the excluded are still waiting.”
In a recent speech, Senator Bernie Sanders quoted Pope Francis extensively and
added: “We have a situation today, Mr. President, incredible as it may sound, where the
wealthiest 85 people in the world own more wealth than the bottom half of the world’s
population.”15
The social epidemiologist Prof. Richard Wilkinson, has documented the ways in which
societies with less economic inequality do better than more unequal societies in a number
of areas, including increased rates of life expectancy, mathematical performance, literacy,
trust, social mobility, together with decreased rates of infant mortality, homicides, imprisonment, teenage births, obesity and mental illness, including drug and alcohol addiction.16
We must also remember that according to the economist John A. Hobson, the basic problem that led to imperialism was an excessively unequal distribution of incomes in the
industrialized countries. The result of this unequal distribution was that neither the rich
nor the poor could buy back the total output of their society. The incomes of the poor
were insufficient, and rich were too few in number.
15

https://www.youtube.com/watch?v=9 LJpN893Vg
https://www.oxfam.org/en/tags/inequality
https://www.oxfam.org/sites/www.oxfam.org/files/file attachments/cr-even-it-up-extreme-inequality291014-en.pdf
16
https://www.youtube.com/watch?v=cZ7LzE3u7Bw
https://en.wikipedia.org/wiki/Richard G. Wilkinson
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Figure 10.22: Greed: one of the seven deadly sins. Pecados Capitales. Avaricia.
Author: Jesus Solana from Madrid, Spain, Wikimedia Commons
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We must break the power of corporate greed
When the United Nations was established in 1945, the purpose of the organization was
to abolish the institution of war. This goal was built into many of the articles of the UN
Charter. Accordingly, throughout the world, many War Departments were renamed and
became Departments of Defense. But the very name is a lie. In an age of nuclear threats
and counter-threats, populations are by no means protected. Ordinary citizens are just
hostages in a game for power and money. It is all about greed.
Why is war continually threatened? Why is Russia threatened? Why is war with
Iran threatened? Why fan the flames of conflict with China? Is it to “protect” civilians?
Absolutely not! In a thermonuclear war, hundreds of millions of civilians would die horribly
everywhere in the world, also in neutral countries. What is really being protected are the
profits of arms manufacturers. As long as there are tensions; as long as there is a threat
of war, military budgets are safe; and the profits of arms makers are safe. The people in
several “democracies”, for example the United States, do not rule at the moment. Greed
rules.
As Institute Professor Noam Chomsky of MIT has pointed out, greed and lack of ethics
are built into the structure of corporations. By law, the Chief Executive Officer of a
corporation must be entirely motivated by the collective greed of the stockholders. He
must maximize profits. If the CEO abandons this single-minded chase after corporate
profits for ethical reasons, or for the sake of humanity or the biosphere or the future, he
(or she) must, by law, be fired and replaced.
Occasionally, for the sake of their public image, corporations seem to do something for
other motives than their own bottom line, but it is usually window dressing. For example,
Shell claims to be supporting research on renewable energy. Perhaps there is indeed a small
renewable energy laboratory somewhere in that vast corporation; but the real interest of
the organization is somewhere else. Shell is sending equipment on a large scale to drill for
more and more environment-destroying oil in the Arctic.17

We must leave fossil fuels in the ground
The threat of catastrophic climate change requires prompt and dedicated action by the
global community. Unless we very quickly make the transition from fossil fuels to 100%
renewable energy, we will reach a tipping point after which uncontrollable feedback loops
could take over, leading to a human-caused 6th geological extinction event. This might
even be comparable to the Permian-Triassic event, during which 96% of all marine species
and 70% of terrestrial vertebrates became extinct.
New hope that such a catastrophe for human civilization and the biosphere can be
avoided comes from two recently-released documents: The Encyclical “Laudato Si’ ” by
17

http://www.countercurrents.org/avery170715.htm
http://human-wrongs-watch.net/2015/06/25/militarisms-hostages/
https://www.youtube.com/watch?v=FJUA4cm0Rck
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Figure 10.23: Institute Professor Noam Chomsky of MIT has pointed out that
greed and lack of ethics are built into the structure of corporations. If the CEO
abandons the single-minded chase after corporate profits for ethical reasons,
or for the sake of humanity or the biosphere or the future, he (or she) must,
by law, be fired and replaced. Photo by Duncan Rawlinson. [CC BY 2.0],
Wikimedia Commons
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Figure 10.24: Pope Francis among the people at St. Peter’s Square - 12 May
2013.
Pope Francis, and the statistics on the rate of growth of renewable energy newly released
by the Earth Policy Institute.
Arctic sea-ice is melting at an increasingly rapid rate, because of several feedback loops.
One of these feedback loops, called the albedo effect, is due to the fact that white snowcovered sea-ice in the Arctic reflects sunlight, while dark water absorbs it, raising the
temperature and leading to more melting.
Another feedback loop is due to the fact that rising temperatures mean that more water
is evaporated. The water vapor in the atmosphere acts like a greenhouse gas, and raises
the temperature still further.
If we consider long-term effects, by far the most dangerous of the feedback loops is
the melting of methane hydrate crystals and the release of methane into the atmosphere,
where its effects as a greenhouse gas are roughly twenty times great as those of CO2 .
When organic matter is carried into the oceans by rivers, it decays to form methane.
The methane then combines with water to form hydrate crystals, which are stable at the
temperatures which currently exist on ocean floors. However, if the temperature rises, the
crystals become unstable, and methane gas bubbles up to the surface.
The worrying thing about methane hydrate deposits on ocean floors is the enormous
amount of carbon involved: roughly 10,000 gagatons. To put this huge amount into perspective, we can remember that the total amount in world CO2 emissions since 1751 has
been only 337 gigatons.
Despite the worrying nature of the threats that we are facing, there are reasons for
hope. One of the greatest of these is the beautiful, profound and powerful encyclical that
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has just been released by Pope Francis.18
Pope Francis tells us that the dictates of today’s economists are not sacred: In the
future, if we are to survive, economics must be given both a social conscience and an
ecological conscience. Nor are private property and profits sacred. They must be subordinated to the common good, and the preservation of our global commons. Less focus on
material goods need not make us less happy. The quality of our lives can be increased,
not decreased, if we give up our restless chase after power and wealth, and derive more of
our pleasures from art, music and literature, and from conversations with our families and
friends.
Another reason for hope can be found in the extremely high present rate of growth of
renewable energy, and in the remarkable properties of exponential growth. According to
figures recently released by the Earth Policy Institute,19 the global installed photovoltaic
capacity is currently able to deliver 242,000 megawatts, and it is increasing at the rate of
27.8% per year. Wind energy can now deliver 370,000 megawatts, and it is increasing at
the rate of roughly 20% per year.
Because of the astonishing properties of exponential growth, we can calculate that
if these growth rates are maintained, renewable energy can give us 24.8 terawatts within
only 15 years! This is far more than the world’s present use of all forms of energy.
All of us must still work with dedication to provide the political will needed to avoid
catastrophic climate change. However, the strong and friendly voice of Pope Francis, and
the remarkable rate of growth of renewable energy can guide our work, and can give us
hope and courage.
The award-winning author and activist Naomi Klein has emphasized that the climate
crisis changes everything. Environmentalists and antiwar activists must unite! We need
a new economic system! The people of the world don’t want climate change; they want
system change!20

18

http://w2.vatican.va/content/francesco/en/encyclicals/documents
/papa -francesco 20150524 enciclica-laudato-si.html
19
http://www.earth-policy.org/books/tgt
20
https://www.transcend.org/tms/2015/03/naomi-klein-the-economic-system-we-have-created-globalwarming/
http://thischangeseverything.org/naomi-klein/
http://eruditio.worldacademy.org/issue-5/article/urgent-need-renewable-energy
http://www.worldbank.org/en/news/feature/2012/11/18/Climate-change-report-warns-dramaticallywarmer-world-this-century
https://www.youtube.com/watch?v=sRGVTK-AAvw
https://www.youtube.com/watch?v=MVwmi7HCmSI
https://www.youtube.com/watch?v=AjZaFjXfLec
https://www.youtube.com/watch?v=m6pFDu7lLV4
https://www.youtube.com/watch?v=MVwmi7HCmSI
http://therightsofnature.org/universal-declaration/
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Figure 10.25: The award-winning author and activist Naomi Klein has emphasized that the climate crisis changes everything. Environmentalists and antiwar
activists must unite! We need a new economic system! The people of the world
don’t want climate change; they want system change! The photo shows Naomi
Klein in Warsaw Nov.20 2008, by Mariusz Kubik, (own work). [CC BY 3.0],
Wikimedia Commons
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Figure 10.26: The years taken for every billion people to be added to the world’s
population, and the years that population was reached. (with future estimates).
Updated from original version with improved annotation and all data (years)
revised in light of currently known information published on World Population
Milestones. Fully revised by BS based on original by User:ElT

We must stabilize and ultimately reduce the global population
According to the World Resources Institute and the United Nations Environment Programme, “It is estimated that since World War II, 1.2 billion hectares...[of agricultural
land] has suffered at least moderate degradation as a result of human activity. This is a
vast area, roughly the size of China and India combined.” This area is 27% of the total
area currently devoted to agriculture 5 . The report goes on to say that the degradation
is greatest in Africa.
David Pimental and his associates at Cornell University pointed out in 1995 that “Because of erosion-associated loss of productivity and population growth, the per capita food
supply has been reduced over the past 10 years and continues to fall. The Food and Agricultural Organization reports that the per capita production of grains which make up 80%
of the world’s food supply, has been declining since 1984.”
Pimental et al. add that “Not only is the availability of cropland per capita decreasing
as the world population grows, but arable land is being lost due to excessive pressure on
the environment. For instance, during the past 40 years nearly one-third of the world’s
cropland (1.5 billion hectares) has been abandoned because of soil erosion and degradation.
Most of the replacement has come from marginal land made available by removing forests.
Agriculture accounts for 80% of the annual deforestation.”
The phrase “developing countries” is more than a euphemism; it expresses the hope
that with the help of a transfer of technology from the industrialized nations, all parts of
the world can achieve prosperity. An important factor that prevents the achievement of
worldwide prosperity is population growth.
In the words of Dr. Halfdan Mahler, former Director General of the World Health
Organization, “Country after country has seen painfully achieved increases in total output,
food production, health and educational facilities and employment opportunities reduced
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or nullified by excessive population growth.”
The growth of population is linked to excessive urbanization, infrastructure failures and
unemployment. In rural districts in the developing countries, family farms are often divided
among a growing number of heirs until they can no longer be subdivided. Those family
members who are no longer needed on the land have no alternative except migration to
overcrowded cities, where the infrastructure is unable to cope so many new arrivals. Often
the new migrants are forced to live in excrement-filled makeshift slums, where dysentery,
hepatitis and typhoid are endemic, and where the conditions for human life sink to the
lowest imaginable level. In Brazil, such shanty towns are called “favelas”.
If modern farming methods are introduced in rural areas while population growth continues, the exodus to cities is aggravated, since modern techniques are less labor-intensive
and favor large farms. In cities, the development of adequate infrastructure requires time,
and it becomes a hopeless task if populations are growing rapidly. Thus, population stabilization is a necessary first step for development.
It can be observed that birth rates fall as countries develop. However, development
is sometimes blocked by the same high birth rates that economic progress might have
prevented. In this situation (known as the “demographic trap”), economic gains disappear
immediately because of the demands of an exploding population.
For countries caught in the demographic trap, government birth control programs are
especially important, because one cannot rely on improved social conditions to slow birth
rates. Since health and lowered birth rates should be linked, it is appropriate that familyplanning should be an important part of programs for public health and economic development.
A recent study conducted by Robert F. Lapham of Demographic Health Surveys and
W. Parker Maudlin of the Rockefeller Foundation has shown that the use of birth control
is correlated both with socio-economic setting and with the existence of strong familyplanning programs. The implication of this study is that even in the absence of increased
living standards, family planning programs can be successful, provided they have strong
government support.
Education of women and higher status for women are vitally important measures, not
only for their own sake, but also because in many countries these social reforms have proved
to be the key to lower birth rates. As Sir Partha Dasgupta of Cambridge University
has pointed out, the changes needed to break the cycle of overpopulation and poverty
are all desirable in themselves. Besides education and higher status for women, they
include state-provided social security for old people, provision of water supplies near to
dwellings, provision of health services to all, abolition of child labor and general economic
development. The money required to make these desirable changes is a tiny fraction of the
amount that is currently wasted on war.
In order to avoid a catastrophic future famine, it is vitally important that all of the
countries of the world should quickly pass through a demographic transition from a situation characterized by high birth rates and high death rates to a new equilibrium, where
low death rates are balanced by low birth rates.
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Figure 10.27: The demographic transition, from an equilibrium with high birth
rates and high death rates to a new equilibrium where both birth and death
rates are low. Author: en:User:Charmed88. Public domain, Wikimedia Commons

We must stop using material goods for social competition
In the future, population will continue to grow for some time. One hopes that the global
population of humans population can be stabilized and graduly reduced instead of crashing
catastrophically. In the meantime, in order to avoid an environmental megadisaster, we will
have to reduce our consumption to what is actually necessary. It is important to recognize
that many of the things that we buy are not actually needed to support life, but are used for
social competition. The economist and sociologist Thorstein Veblen (1857-1929) recognized
this fact, and he introduced the phrase “conspicuous consumption” to characterize the use
of material goods for social competition. Modern advertisers agree with the correctness
of Veblen’s insight, and they employ psychologists to compose advertisements that appeal
specifically to the customer’s desire for higher social status.
The 19th century American writer, Henry David Thoreau (1817-1862), pioneered the
concept of a simple life, in harmony with nature. Today, his classic book, Walden, has
become a symbol for the principles of ecology, simplicity, and respect for nature. “Most
of the luxuries”, Thoreau wrote, “and many of the so-called comforts of life, are not only
not indispensable, but positive hindrances to the elevation of mankind. With respect to
luxuries, the wisest have ever lived a more simple and meager life than the poor. The
ancient philosophers, Chinese, Hindoo, Persian, and Greek, were a class than which none
has been poorer in outward riches, none so rich in inward.”
It will be very difficult for humans to give up the use of material goods for social
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Figure 10.28: Charles Darwin explained the evolution of the beautiful feathers
of male peacocks by introducing sexual selection as a component of natural
selection.
competition, since the tendency to do so is so much a part of our inherited emotional
nature. Perhaps social competition (mating displays) can be shifted to non-material tests,
such as the ability to make interesting and intelligent conversation, or ability in art or
music.

Figure 10.29: The mating display of the superb bird of paradise
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Figure 10.30: An expensive automobile can be viewed as a mating display.

Figure 10.31: Who has the biggest house? (Another form of social competition
by means of material goods.)
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Figure 10.32: An etching by Francisco Goya (1791-1818) from the series “The
Disasters of War”. Public Domain, Wikimedia Commons

We must eliminate the institution of war
The problem of achieving internal peace over a large geographical area is not insoluble.
It has already been solved. There exist today many nations or regions within each of
which there is internal peace, and some of these are so large that they are almost worlds
in themselves. One thinks of China, India, Brazil, Australia, the Russian Federation,
the United States, and the European Union. Many of these enormous societies contain
a variety of ethnic groups, a variety of religions and a variety of languages, as well as
striking contrasts between wealth and poverty. If these great land areas have been forged
into peaceful and cooperative societies, cannot the same methods of government be applied
globally?
But what are the methods that nations use to achieve internal peace? Firstly, every
true government needs to have the power to make and enforce laws that are binding on
individual citizens. Secondly the power of taxation is a necessity. Thirdly, within their
own territories, almost all nations have more military power than any of their subunits.
For example, the US Army is more powerful than the State Militia of Illinois.
This unbalance of power contributes to the stability of the Federal Government of the
United States. When the FBI wanted to arrest Al Capone, it did not have to bomb
Chicago. Agents just went into the city and arrested the gangster. Even if Capone had
been enormously popular in Illinois, the the government of the state would have realized in
advance that it had no chance of resisting the US Federal Government, and it still would
have allowed the “Feds” to make their arrest. Similar considerations hold for almost all
nations within which there is internal peace. It is true that there are some nations within
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Figure 10.33: Building peace in the minds of men and women. Source: UNESCO
which subnational groups have more power than the national government, but these are
frequently characterized by civil wars.
Of the large land areas within which internal peace has been achieved, the European
Union differs from the others because its member states still maintain powerful armies.
The EU forms a realistic model for what can be achieved globally in the near future by
reforming and strengthening the United Nations. In the distant future, however, we can
imagine a time when a world federal authority will have much more power than any of its
member states, and when national armies will have only the size needed to maintain local
order.
Today there is a pressing need to enlarge the size of the political unit from the nationstate to the entire world. The need to do so results from the terrible dangers of modern
weapons and from global economic interdependence. The progress of science has created
this need, but science has also given us the means to enlarge the political unit: Our almost
miraculous modern communications media, if properly used, have the power to weld all of
humankind into a single supportive and cooperative society.
It is useful to consider the analogy between the institution of war and the institution
of slavery. We might be tempted to say, “There has always been war, throughout human
history; and war will always continue to exist.” As an antidote to this kind of pessimism,
we can think of slavery, which, like war, has existed throughout most of recorded history.
The cultures of ancient Egypt, Greece and Rome were all based on slavery, and, in more
recent times, millions of Africans were captured and forced into a life of slavery in the New
World and the Middle East. Slavery was as much an accepted and established institution
as war is today. Many people made large profits from slavery, just as arms manufacturers
today make enormous profits. Nevertheless, despite the weight of vested interests, legal
slavery has now been abolished throughout most of the world.
Today we look with horror at drawings of slave ships, where human beings were packed
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Figure 10.34: “Description of a slave ship”, by an anonymous artist, wood engraving. A model of the ship was used by William Wilberforce in the House of
Commons. The example of the men and women who worked to rid the world
of slavery can give us courage as we strive for a time when war will exist only
as a dark memory fading into the past. Public domain, Wikimedia Commons
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together like cord-wood, and we are amazed that such cruelty could have been possible.
Can we not hope for a time when our descendants, reading descriptions of the wars of our
own time, will be equally amazed that such cruelty and stupidity could have been possible?
If we use them constructively, the vast resources now wasted on war can initiate a new
era of happiness and prosperity for the family of man. It is within our power to let this
happen. The example of the men and women who worked to rid the world of slavery can
give us courage as we strive for a time when war will exist only as a dark memory fading
into the past.

New ethics to match new technology
Modern science has, for the first time in history, offered humankind the possibility of a
life of comfort, free from hunger and cold, and free from the constant threat of death
through infectious disease. At the same time, science has given humans the power to
obliterate their civilization with nuclear weapons, or to make the earth uninhabitable
through overpopulation and pollution.
The question of which of these paths we choose is literally a matter of life or death for
ourselves and our children. Will we use the discoveries of modern science constructively,
and thus choose the path leading towards life? Or will we use science to produce more
and more lethal weapons, which sooner or later, through a technical or human failure,
may result in a catastrophic nuclear war? Will we thoughtlessly destroy our beautiful
planet through unlimited growth of population and industry? The choice among these
alternatives is ours to make. We live at a critical moment of history, a moment of crisis
for civilization.
No one living today asked to be born at such a moment, but by an accident of birth,
history has given us an enormous responsibility, and two daunting tasks: If civilization is to
survive, we must not only stabilize the global population but also, even more importantly,
we must eliminate the institution of war. We face these difficult tasks with an inherited
emotional nature that has not changed much during the last 40,000 years. Furthermore, we
face the challenges of the 21st century with an international political system based on the
anachronistic concept of the absolutely sovereign nation-state. However, the human brain
has shown itself to be capable of solving even the most profound and complex problems.
The mind that has seen into the heart of the atom must not fail when confronted with
paradoxes of the human heart.
We must replace the old world of international anarchy, chronic war and institutionalized injustice, by a new world of law. The United Nations Charter, the Universal Declaration of Human Rights and the International Criminal Court are steps in the right direction,
but these institutions need to be greatly strengthened and reformed.21
21
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We also need a new global ethic, where loyalty to one’s family and nation is supplemented by a higher loyalty to humanity as a whole. The Nobel laureate biochemist Albert
Szent-Gy´’orgyi once wrote:
“The story of man consists of two parts, divided by the appearance of modern science....
In the first period, man lived in the world in which his species was born and to which his
senses were adapted. In the second, man stepped into a new, cosmic world to which he
was a complete stranger.... The forces at man’s disposal were no longer terrestrial forces,
of human dimension, but were cosmic forces, the forces which shaped the universe. The
few hundred Fahrenheit degrees of our flimsy terrestrial fires were exchanged for the ten
million degrees of the atomic reactions which heat the sun.”
“This is but a beginning, with endless possibilities in both directions; a building of a
human life of undreamt of wealth and dignity, or a sudden end in utmost misery. Man
lives in a new cosmic world for which he was not made. His survival depends on how well
and how fast he can adapt himself to it, rebuilding all his ideas, all his social and political
institutions.”
“...Modern science has abolished time and distance as factors separating nations. On
our shrunken globe today, there is room for one group only: the family of man.”
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Appendix A
GODWIN
A.1

Political Justice

In 1793 the English novelist and philosopher William Godwin published an enormously
optimistic book, Political Justice. As the eighteenth century neared its end, this book
became the focus of hopes for political reform and the center of the debate on human
progress. Godwin was lifted briefly to enormous heights of fame and adulation, from
which he plunged, a few years later, into relative obscurity.
In Political Justice, Godwin predicted a future society where scientific progress would
liberate humans from material want. Godwin predicted that in the future, with the institution of war abolished, with a more equal distribution of property, and with the help
of scientific improvements in agriculture and industry, much less labour would be needed
to support life. Luxuries are at present used to maintain artificial distinctions between
the classes of society, Godwin wrote, but in the future values will change; humans will
live more simply, and their efforts will be devoted to self-fulfillment and to intellectual
and moral improvement, rather than to material possessions. With the help of automated
agriculture, the citizens of a future society will need only a few hours a day to earn their
bread.
Godwin went on to say, “The spirit of oppression, the spirit of servility and the spirit
of fraud - these are the immediate growth of the established administration of property.
They are alike hostile to intellectual improvement. The other vices of envy , malice, and
revenge are their inseparable companions. In a state of society where men lived in the
midst of plenty, and where all shared alike the bounties of nature, these sentiments would
inevitably expire. The narrow principle of selfishness would vanish. No man being obliged
to guard his little store, or provide with anxiety and pain for his restless wants, each would
lose his own individual existence in the thought of the general good. No man would be
the enemy of his neighbor, for they would have nothing to contend; and of consequence
philanthropy would resume the empire which reason assigns her. Mind would be delivered
from her perpetual anxiety about corporal support, and free to expatiate in the field of
thought which is congenial to her. Each man would assist the inquiries of all.”
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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 environment and education, Godwin pointed out. If the conditions
of upbringing were improved, behavior would also improve. In fact, Godwin believed that
men and women are subject to natural laws no less than the planets of Newton’s solar
system. “In the life of every human”, Godwin wrote, “there is a chain of causes, generated
in that eternity which preceded his birth, and going on in regular procession through the
whole period of his existence, in consequence of which it was impossible for him to act in
any instance otherwise than he has acted.”
The chain of causality in human affairs implies that vice and crime should be regarded
with the same attitude with which we regard disease. The causes of poverty, ignorance,
vice and crime should be removed. Human failings should be cured rather than punished.
With this in mind, Godwin wrote, “our disapprobation of vice will be of the same nature
as our disapprobation of an infectious distemper.”
With improved environment and education, humans will reach a higher moral level.
But what is morality? Here Godwin draws heavily on his Christian background, especially
on the moral principles of the Dissenting community. The Parable of the Good Samaritan
illustrates the central principle of Christian ethics: We must love our neighbor as much as
we love ourselves; but our neighbor is not necessarily a member of our immediate circle.
He or she may be distant from us, in culture, in ethnic background or in geographical
distance. Nevertheless, that person is still our neighbor, a member of the human family,
and our duty to him or her is no less than our duty to those who are closest to us. It
follows that narrow loyalties must be replaced or supplemented by loyalty to the interests
of humanity as a whole.
Judging the benevolence of our actions is the responsibility of each individual conscience, Godwin says, not the responsibility of the State, and the individual must follow
his or her conscience even if it conflicts with the dictates of the State. Each individual case
should be judged by itself. If our institutions and laws meet the criteria of benevolence,
justice and truth, we should give them our enthusiastic support; if not, we should struggle
to change them. In giving personal judgement such a dominant role, Godwin anticipates
the ideas of Thoreau, Tolstoy and Gandhi.
The exercise of individual judgement requires great honesty and objectivity. In order
for the power of truth and reason to overcome prejudice and error, Godwin says, it is
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Figure A.1: William Godwin in a painting by James Northcote (Wikipedia).
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necessary for each person always to speak and act with complete sincerity. Even the
degree of insincerity necessary for elegant manners is wrong in Godwin’s opinion.
Starting with these ethical principles, Godwin proceeds with almost mathematical logic
to deduce the consequences, intoxicated by his enthusiasm and not stopping even when
the conclusions to which he is driven conflict with conventional wisdom and intuitio.n. For
example, he denies that humans have rights and maintains that they only have duties.
Regarding the right to dispose of private property as one chooses, Godwin says: “To
whom does any article, suppose a loaf of bread, justly belong? I have an hundred loaves in
my possession, and in the next street there is a poor man expiring with hunger, to whom
one of these loaves would be a means of preserving his life. If I withhold this loaf from
him, am I not unjust? If I impart it, am I not complying with what justice demands?”
In other words, according to Godwin, our duty to act for the benefit of humanity implies
a sacrifice of our private rights as individuals. Private property is not really our own, to
be used as we wish; it is held in trust, to be used where it will do the greatest amount of
good for humanity as a whole.
Godwin also denies that several commonly admired virtues really are virtues. Keeping
promises, he says, is not a virtue because at any given moment we have a duty to do the
greatest possible good through our actions. If an act is good, we should do it because we
believe it to be good, not because we have promised to do it; and a promise should not
force us to perform an act which we believe to be bad. A virtuous person therefore does
not make promises. Similarly, Godwin maintains that gratitude is a vice since it distorts
our judgement of the benevolence of our actions. When he heard of Godwin’s doctrine on
gratitude, Edmund Burke remarked “I would save him from that vice by not doing him
any service!”
Godwin saw the system of promises, loyalty, and gratitude as a means by which individual judgement can be suspended and tyranny maintained. People can be forced to act
against their consciences because of promises which they have made or services which they
have received. An example of this is the suspension of private ethical judgement which
follows a soldier’s induction into an army. We should perform an act, Godwin maintains,
not because of fear of punishment or hope of reward or in return for favors that we have
received, but rather because we believe the act to be of the highest benefit to humanity as
a whole.
Many of our political institutions may be needed now, Godwin said, because of mankind’s
present faults; but in the future, when humanity has reached a higher level of perfection,
they will be needed less and less. The system of nation states might then be replaced by a
loose federation of small communities, within each of which problems could be resolved by
face-to-face discussion. Regarding this future ideal system, Godwin writes: “It is earnestly
to be desired that each man was wise enough to govern himself without the interference
of any compulsory restraint; and since government in its best state is an evil, the object
principally to be aimed at is, that we should have as little of it as the general peace of
human society will permit.”
Political Justice is a vision or prophesy of what human life might be like, not in the
world as it is but in an ideal world of the future. As Godwin’s disciple, Percy Bysshe
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Shelley, later expressed it in his verse-drama Prometheus Unbound,
The loathsome mask has fallen, the man remains
Sceptreless, free, uncircumscribed, but man
Equal, unclassed, tribeless, and nationless,
Exempt from awe, worship, degree, the king
Over himself; just, gentle, wise...

A.2

Enormous instant fame; The New Philosophy

The quarto edition of Political Justice was a best seller and the book was soon republished
in a less expensive octavo edition which sold equally well. It was pirated in Ireland,
Scotland, and America and hundreds of groups of workers who could not afford to buy
the book individually bought joint copies, which then circulated among the subscribers or
were read aloud to groups. The doctrines advocated in Political Justice were soon being
called the “New Philosophy”.
Godwin became famous overnight: “I was nowhere a stranger’, he wrote later, “...I was
everywhere received with curiosity and kindness. If temporary fame ever was an object
worthy to be coveted by the human mind, I certainly obtained it in a degree that has
seldom been exceeded.”
Godwin’s friend, the essayist William Hazlitt, described this sudden burst of fame in
the following words: “... he blazed as a sun in the firmament of reputation; no-one was
more talked of, more looked up to, more sought after, and wherever liberty, truth, justice
was the theme, his name was not far off”.
William Wordsworth read Political Justice in 1794 and was greatly influenced by it.
Between February and August 1795, Wordsworth met Godwin seven times for long private
discussions. Much of Wordsworth’s writing from the Great Decade shows the mark of
Godwin’s ideas, as can be seen, for example in the following lines from The PreludeS:
How glorious! in self-knowledge and self-rule,
To look through all the frailties of the world,
And, with a resolute mastery shaking off
Infirmities of nature, time and place,
Build social upon personal Liberty,
Which, to the blind restraints of general laws
Superior, magisterially adopts
One guide, the light of circumstances, flashed
Upon an independent intellect
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Things as they are

On 26 May 1794, Godwin added to his already great reputation by publishing a powerful
and original psychological novel, Things as They Are, later renamed Caleb Williams. Godwin’s purpose in writing this novel was to illustrate some of the themes of Political Justice
and to bring his ideas to readers who might not be directly interested in philosophy.
In Caleb Williams, Godwin makes several literary innovations which were to influence
such writers as Edgar Allan Poe, Charles Dickens, Balzac, and Victor Hugo. Caleb Williams
is, in fact, the ancestor of the modern thriller and detective story.

A.4

A few hangings needed to cast a chill over discussion

Godwin had written a Preface to Caleb Williams in which he said: “The question now
afloat in the world respecting THINGS AS THEY ARE, is the most interesting which can
be presented to the human mind. While one party pleads for reformation and change, the
other extols in the warmest terms the existing constitution of society... It is now known to
philosophers that the spirit and character of a government intrudes itself into every rank
of society. But this is a truth highly worthy to be communicated to persons whom books
of philosophy and science are never likely to reach. Accordingly it was proposed in the
invention of the following work, to comprehend, as far as the progressive nature of a single
story would allow, a general review of the modes of domestic and unrecorded tyranny.” .
This Preface was never printed, because Godwin’s publisher, Crosby, was afraid of
prosecution. In fact, the publication of Caleb Williams coincided with a decision by Pitt’s
government that a few hangings were needed in order to cast a chill on public discussion
of political reform. On the day of publication, orders went out for the arrest of Godwin’s
friends in the reform movement, Hardy, Thelwall, and Horne Tooke. Although the radical
leaders were arrested in May, habeas corpus was suspended, and it was not until 2 October
1794 that a charge was brought against them. A few days later, on a trip to Warwickshire,
Godwin heard that his closest friend, Thomas Holcroft, also had been arrested.
Godwin hurried back to London and locked himself in his home, studying the charges
that had been brought by Lord Chief Justice Eyre against Holcroft and the others. The
charge was high treason and the law under which Eyre brought this charge had been passed
in the fourteenth century, during the reign of Edward III. It defined high treason as any
act which could “compass or imagine the Death of a King”. The penalty for this offense
was to be hanged by the neck, to be cut down while still living, to be disembowelled, to
have one’s bowels burnt before one’s eyes, and then to be beheaded and quartered. It was
rumored that as soon as the 12 prisoners were convicted, 800 further arrest warrants were
ready to go out and Godwin’s own name might well have been among them.
Godwin soon saw that Eyre’s argument involved an unprecedented broadening of the
definition of high treason. Essentially Eyre was arguing that the actions of the accused
might cause events in England to follow the same course as in France, where Louis XVI
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had recently been executed. On 21 October Godwin published an anonymous article in
the Morning Chronicle entitled Cursory Strictures on the Charge Delivered by Lord Chief
Justice Eyre. It was a carefully written legal argument, completely different in style from
anything that Godwin had written previously. In this article, he argued that in broadening
the interpretation of high treason without precedent, Eyre was in effect creating a new law
and judging the prisoners ex post facto. It was especially necessary for high treason to
have a narrow definition, Godwin pointed out, since a broad definition could lead to the
abridgement of all English civil liberties.
After the publication of Cursory Strictures it became clear to everyone that Eyre’s
charge lay outside the boundary of the law and that it would probably not be upheld.
Nevertheless, the atmosphere in the courtroom was tense as the jury returned its verdicts.
As soon as Holcroft was acquitted, he left the dock and went to sit beside Godwin. The
artist, Sir Thomas Lawrence, made a sketch of the two friends sitting side-by-side and
waiting for the verdict on the other prisoners, Godwin’s bending and contemplative figure
contrasting with Holcroft’s upright and defiant stance. In the end, all charges were dropped.

A.5

William and Mary

Soon after these dramatic events, William Godwin met Mary Wollstonecraft for a second
time. On 8 January 1796, Mary Hayes, a friend and admirer of Mary Wollstonecraft,
invited her to tea together with William Godwin and Thomas Holcroft. The tea was a
success, and Godwin found Mary Wollstonecraft very much changed from the carelessly
dressed and irritating woman who had dominated the conversation at Johnson’s dinner
when he had wanted to hear Thomas Paine. Now, several years later, she had become
much more attractive. Mary’s beauty and her charming, intelligent conversation won
Godwin’s heart. He also greatly admired her recently published book, Letters Written
during a Short Residence in Sweden, Norway and Denmark.
On 13 February, Godwin called on Mary Wollstonecraft, but she was not at home. On
14 April, she broke the social rules of the time and returned his call. During the next
few months they often appeared together at literary and artistic dinners in London. They
had many friends in common and both of them had many admirers of the opposite sex.
Godwin was not a tall man and his nose was rather large. On the other hand, he had
fine eyes and a high, impressive brow; his manners had become more gallant and fame is
a powerful aphrodisiac. A number of attractive intellectual women fluttered around him.
Mary’s admirers included the poet Robert Southey, the distinguished artist John Opie,
and Godwin’s closest friend, Thomas Holcroft.
Gradually, during the spring and summer of 1796, the friendship between Mary Wollstonecraft and William Godwin deepened into love. Outwardly, nothing was changed.
Both partners were hard at work, Godwin preparing a new edition of Political Justice and
Mary writing a novel, The Wrongs of Woman. Like Caleb Williams, Mary’s novel was
designed to illustrate the themes of the New Philosophy. They kept their relationship a
secret, continued to live separately, and continued to meet their friends as before, but they
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had become lovers. For Godwin, this was the first real love affair of his life and he was at
first very awkward, afraid of the strong emotions he was experiencing. Mary tenderly and
good-humouredly guided him through his difficulties.
As winter approached, a crisis occurred: Johnson, Mary’s publisher insisted that she
should settle her debts and refused to give her more credit. At the same time, Mary
realized that she was pregnant. She had experienced some of the harsh penalties with
which English society of that time punished unwed mothers. Many of her former friends
had dropped away. Her remaining friends called her Mrs Imlay, maintaining the fiction
that she had been legally married; but with the new baby no such cover would be possible.
Johnson offered a solution: He knew of a rich but somewhat elderly admirer who was
willing to solve all of Mary’s problems, both financial and social, by marrying her. Mary
felt insulted and would not hear of this solution. In her books she had often denounced
marriage for the sake of property as “legalized prostitution”. Instead, she asked Godwin
to marry her. He did this in spite of his own disapproval of the institution of marriage as
practised at that time in Europe, an institution which he had called “the most odious of
all monopolies”.
Godwin and Mary were in fact extremely happy together. They were not at all alike:
He relied on reason, while she placed more trust in her emotions. These differences meant
that each revealed a new world for the other. For Godwin, Mary opened a world of strong
feelings; and he acquired from her a taste for the writings of Rousseau, whom she called
“the Prometheus of Sentiment”. Godwin was never the same again. All his later novels and
books of philosophy were to stress the importance of domestic affections and sensitivity to
the force of emotion.

A.6

Mary’s tragic death in childbirth

Mary’s baby was due at the end of August 1797. She insisted that no doctor was needed,
only a midwife. After a long labour, she gave birth to a baby girl at 11 p.m. and Godwin
was overjoyed that all had gone well. However, at 2 a.m. the midwife warned Godwin
that his wife was still in danger, since the afterbirth had not yet appeared. A doctor was
sent for; and following the accepted medical practice of the time, he removed the afterbirth
surgically. Mary at first seemed to be recovering well; but in a few days it became clear
that she was fatally ill with an infection, very likely the result of the operation to remove
the afterbirth. On 10 September she died, brave and affectionate to the end. In her last
words, she spoke of Godwin as “the kindest, best man in the world”.
Godwin was left heartbroken by Mary’s death. In a letter to Holcroft he wrote: “My
wife is now dead. I firmly believe that there does not exist her equal in the world. I
know from experience that we were formed to make each other happy. I have not the least
expectation that I can now ever know happiness again”. In his sorrow, he sat rereading
Mary’s books and letters, seeming to hear her voice again through the words that she had
written.
Soon Godwin found consolation for his grief by editing the unpublished works of his
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dead wife and by writing her biography. Believing strongly in the principle of absolute
honesty, he tried to describe her life and work as simply and as accurately as he could,
not hiding her human weaknesses, but at the same time doing full justice to her stature
as a great pioneer of woman’s rights. He included her letters to Imlay, and a description
of an affair between Mary and the Swiss artist Fuseli, which had taken place before her
departure for France.
On 29 January 1798, Johnson published Godwin’s Memoirs of the Author of the Vindication of the Rights of Woman, together with four small volumes of Mary’s posthumous
works, including her unfinished novel, The Wrongs of Woman.

A.7

The wave of hope crashes down

Godwin’s moving and honest portrait of his wife is one of his most enduring and readable
books but its honesty shocked his contemporaries more than anything else that he had
written. The European Magazine, for example, said that it would be read “with disgust by
every female who has any pretensions to delicacy; with detestation by everyone attached
to the interests of religion and morality; and with indignation by any one who might feel
any regard for the unhappy woman, whose frailties should have been buried in oblivion”.
This reaction against the Memoirs was part of a much more general reaction against
all liberal ideas. In 1798, Napoleon’s armies were victorious on the continent, and the
French were massing their forces for an invasion of England. Napoleon believed that the
ordinary people of England would welcome him as a liberator and, in fact, the English
government was facing a mutiny in its own navy, massive riots, and rebellion in Ireland.
The Establishment was fighting for its life and was not in the mood to make fine distinctions
about whether the blows that it struck were above or below the belt. Pitt and Grenville
had already introduced the “Gagging Acts”, which effectively put an end to freedom of
speech and assembly. The government now sponsored, by means of a secret subsidy, the
Anti-Jacobin Review, a periodical which savagely attacked all of the leading liberals in
turn, including both William and Mary.
Godwin had been carried to great heights by the wave of hope which accompanied the
French Revolution; and as the wave crashed he was carried down with it. Despite the
abuse and ridicule which were increasingly heaped upon him, he maintained a philosophical attitude, confident that he had already made a permanent contribution to the idea
of human progress. His ideas, and those of his pioneering wife Mary Wollstonecraft, can
speak to our present dangerous situation.
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Appendix B
CONDORCET
B.1

A vision of human progress

In France the Marquis de Condorcet had written an equally optimistic book, Esquisse d’un
Tableau Historique des Progrès de l’Esprit Humain. Condorcet’s optimism was unaffected
even by the fact that at the time when he was writing he was in hiding, under sentence
of death by Robespierre’s government. Like Godwin’s Political Justice, this book offers
an optimistic vision of of how human society can be improved. Together, the two books
provoked Malthus to write his book on population.

B.2

Condorcet becomes a mathematician

Marie-Jean-Antoine-Nicolas Caritat, Marquis de Condorcet, was born in 1743 in the town
of Ribemont in southern France. He was born into an ancient and noble family of the
principality of Orange but there was nothing in his background to suggest that he might
one day become a famous scientist and social philosopher. In fact, for several generations
before, most of the men in the family had followed military or ecclesiastical careers and
none were scholars.
After an initial education received at home from his mother, Condorcet was sent to
his uncle, the Bishop of Lisieux, who provided a Jesuit tutor for the boy. In 1758 Condorcet continued his studies with the Jesuits at the College of Navarre. After he graduated
from the College, Condorcet’s powerful and independent intelligence suddenly asserted itself. He announced that he intended to study mathematics. His family was unanimously
and violently opposed to this idea. The privileges of the nobility were based on hereditary power and on a static society. Science, with its emphasis on individual talent and
on progress, undermined both these principles. The opposition of Condorcet’s family is
therefore understandable but he persisted until they gave in.
From 1765 to 1774, Condorcet focused on science. In 1765, he published his first work
on mathematics entitled Essai sur le calcul intégral, which was well received, launching his
career as a mathematician. He would go on to publish many more papers, and in 1769, at
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the age of 26, he was elected to the Academie royale des Sciences (French Royal Academy
of Sciences)
Condorcet worked with Leonhard Euler and Benjamin Franklin. He soon became an
honorary member of many foreign academies and philosophic societies including the Royal
Swedish Academy of Sciences (1785), Foreign Honorary Member of the American Academy
of Arts and Sciences (1792), and also in Prussia and Russia.

B.3

Human rights and scientific sociology

In 1774, at the age of 31, Condorcet was appointed Inspector-General of the Paris Mint by
his friend, the economist Turgot. From this point on, Condorcet shifted his focus from the
purely mathematical to philosophy and political matters. In the following years, he took up
the defense of human rights in general, and of women’s and blacks’ rights in particular (an
abolitionist, he became active in the Society of the Friends of the Blacks in the 1780s). He
supported the ideals embodied by the newly formed United States, and proposed projects
of political, administrative and economic reforms intended to transform France.
The year 1785 saw the publication of Condorcet’s highly original mathematical work,
Essai sur l’application de l’analyse à la probabilité des décisions rendues à la pluralité
des voix, in which he pioneered the application of the theory of probability in the social
sciences. A later, much enlarged, edition of this book extended the applications to games
of chance. Through these highly original works, Condorcet became a pioneer of scientific
sociology.
In 1786, Condorcet married one of the most beautiful women of the time, Sophie de
Grouchy (1764-1822). Condorcet’s position as Inspector-General of the Mint meant that
they lived at the Hotel des Monnaies. Mme Condorcet’s salon there was famous.
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Figure B.1: The Marquis de Condorcet (public domain).
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The French Revolution

Ever since the age of 17, Condorcet had thought about questions of justice and virtue and
especially about how it is in our own interest to be both just and virtuous. Very early in
his life he had been occupied with the idea of human perfectibility. He was convinced that
the primary duty of every person is to contribute as much as possible to the development
of mankind, and that by making such a contribution, one can also achieve the greatest
possible personal happiness. When the French Revolution broke out in 1789 he saw it as
an unprecedented opportunity to do his part in the cause of progress and he entered the
arena wholeheartedly.
Condorcet was first elected as a member of the Municipality of Paris; and then, in
1791, he became one of the six Commissioners of the Treasury. Soon afterwards he was
elected to the Legislative Assembly, of which he became first the Secretary and finally the
President. In 1792, Condorcet proposed to the Assembly that all patents of nobility should
be burned. The motion was carried unanimously; and on 19 June his own documents were
thrown on a fire with the others at the foot of a statue of Louis XIV.
Condorcet was one of the chief authors of the proclamation which declared France to
be a republic and which summoned a National Convention. As he remained above the
personal political quarrels that were raging at the time, Condorcet was elected to the
National Convention by five different constituencies. When the Convention brought Louis
XVI to trial, Condorcet maintained that, according to the constitution, the monarch was
inviolable and that the Convention therefore had no legal right to try the King. When the
King was tried despite these protests, Condorcet voted in favor of an appeal to the people.

B.5

Drafting a new constitution for France

In October 1792, when the Convention set up a Committee of Nine to draft a new constitution for France, Condorcet sat on this committee as did the Englishman, Thomas Paine.
Under sentence of death in England for publishing his pamphlet The Rights of Man, Paine
had fled to France and had become a French citizen. He and Condorcet were the chief
authors of a moderate (Gerondist) draft of the constitution. However, the Jacobin leader,
Robespierre, bitterly resented being excluded from the Committee of Nine and, when the
Convention then gave the responsibility for drafting the new constitution to the Committee
for Public Safety, which was enlarged for this purpose by five additional members. The
result was a hastily produced document with many glaring defects. When it was presented
to the Convention, however, it was accepted almost without discussion. This was too
much for Condorcet to stomach and he published anonymously a letter entitled Advice
to the French on the New Constitution, in which he exposed the defects of the Jacobin
constitution and urged all Frenchmen to reject it.

B.6. HIDING FROM ROBESPIERRE’S TERROR
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Hiding from Robespierre’s Terror

Condorcet’s authorship of this letter was discovered and treated as an act of treason. On
8 July 1793, Condorcet was denounced in the Convention; and an order was sent out for
his arrest. The officers tried to find him, first at his town house and then at his house in
the country but, warned by a friend, Condorcet had gone into hiding.
The house where Condorcet took refuge was at Rue Servandoni, a small street in Paris
leading down to the Luxembourg Gardens, and it was owned by Madame Vernet, the
widow of a sculptor. Madame Vernet, who sometimes kept lodgings for students, had been
asked by Condorcet’s friends whether she would be willing to shelter a proscribed man. ‘Is
he a good man?’, she had asked; and when assured that this was the case, she had said,
‘Then let him come at once. You can tell me his name later. Don’t waste even a moment.
While we are speaking, he may be arrested.’ She did not hesitate, although she knew that
she risked death, the penalty imposed by the Convention for sheltering a proscribed man.

B.7

Condorcet writes the Esquisse

Although Robespierre’s agents had been unable to arrest him, Condorcet was sentenced
to the guillotine in absentia. He knew that in all probability he had only a few weeks
or months to live and he began to write his last thoughts, racing against time. Hidden
in the house at Rue Servandoni, and cared for by Madame Vernet, Condorcet returned
to a project which he had begun in 1772, a history of the progress of human thought,
stretching from the remote past to the distant future. Guessing that he would not have
time to complete the full-scale work he had once planned, he began a sketch or outline:
Esquisse d’un Tableau Historique des progrés de l’Esprit Humain.
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 characterize 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.
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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 of continuous and steady improvement; and he thought that one of the
most important results of this improvement will be the abolition of war.
At the end of his Esquisse, Condorcet said that any person who has contributed to the
progress of mankind to the best of his ability becomes immune to personal disaster and
suffering. He knows that human progress is inevitable and can take comfort and courage
from his inner picture of the epic march of mankind, through history, towards a better
future.
Shortly after Condorcet completed the Esquisse, he received a mysterious warning that
soldiers of the Convention were on their way to inspect Madame Vernet’s house. Wishing
to spare his generous hostess from danger, he disguised himself as well as he could and
slipped past the portress. However, Condorcet had only gone a few steps outside the house
when he was recognized by Madame Verdet’s cousin, who risked his life to guide Condorcet
past the sentinels at the gates of Paris, and into the open country beyond.
Condorcet wandered for several days without food or shelter, hiding himself in quarries
and thickets. Finally, on 27 March 1794, hunger forced him to enter a tavern at the village
of Clamart, where he ordered an omelette. When asked how many eggs it should contain,
the exhausted and starving philosopher replied without thinking, ‘twelve’. This reply,
together with his appearance, excited suspicion. He was asked for his papers and, when it
was found that he had none, soldiers were sent for and he was arrested. He was taken to a
prison at Bourg-la-Reine, but he was so weak that he was unable to walk there, and had
to be carried in a cart. The next morning, Condorcet was found dead on the floor of his
cell. The cause of his death is not known with certainty. It was listed in official documents
as congestion sanguine, congestion of the blood but the real cause may have been cold,
hunger, exhaustion or poison. Many historians believe that Condorcet was murdered by
Robespierre’s agents, since he was so popular that a public execution would have been
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impossible.
After Condorcet’s death the currents of revolutionary politics shifted direction. Robespierre, the leader of the Terror, was himself soon arrested. The execution of Robespierre
took place on 25 July 1794, only a few months after the death of Condorcet.
Condorcet’s Esquisse d’un Tableau Historique des Progrès de l’Esprit Humain was published posthumously in 1795. In the post-Thermidor reconstruction, the Convention voted
funds to have it printed in a large edition and distributed throughout France, thus adopting the Esquisse as its official manifesto. Condorcet’s name will always be linked with this
small prophetic book. It was destined to establish the form in which the eighteenth-century
idea of progress was incorporated into Western thought, and (as was mentioned in Chapter
1) it provoked Robert Malthus to write An Essay on the Principle of Population.

B.8

Condorcet’s On the Admission of Women to the
Rights of Citizenship (1790)

Custom may familiarise mankind with the extent, that even among those who have violation
of their natural rights to such an lost or been deprived of these rights, no one thinks of
reclaiming them, or is even conscious that they have suffered any injustice.
Certain of these violations (of natural right) have escaped the notice of philosophers
and legislators, even while concerning themselves zealously to establish the common rights of
individuals of the human race, and in this way to lay the foundation of political institutions.
For example, have they not all violated the principle of the equality of rights in tranquilly
depriving one-half of the human race of the right of taking part in the formation of laws
by the exclusion of women from the rights of citizenship? Could there be a stronger proof
of the power of habit, even among enlightened men, than to hear invoked the principle of
equal rights in favour of perhaps some 300 or 400 men, who had been deprived of it by an
absurd prejudice, and forget it when it concerns some 12,000,000 women?
To show that this exclusion is not an act of tyranny, it must be proved either that the
natural rights of women are not absolutely the same as those of men, or that women are
not capable of exercising these rights.
But the rights of men result simply from the fact that they are rational, sentient beings,
susceptible of acquiring ideas of morality, and of reasoning concerning those ideas. Women
having, then, the same qualities, have necessarily the same rights. Either no individual
of the human species has any true rights, or all have the same; and he or she who votes
against the [6] rights of another, whatever may be his or her religion, colour, or sex, has
by that fact abjured his own.
It would be difficult to prove that women are incapable of exercising the rights of citizenship. Although liable to become mothers of families, and exposed to other passing
indispositions, why may they not exercise rights of which it has never been proposed to
deprive those persons who periodically suffer from gout, bronchitis, etc.? Admitting for the
moment that there exists in men a superiority of mind, which is not the necessary result of
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a difference of education (which is by no means proved, but which should be, to permit of
women being deprived of a natural right without injustice), this inferiority can only consist
in two points. It is said that no woman has made any important discovery in science, or
has given any proofs of the possession of genius in arts, literature, etc.; but, on the other
hand, it is not pretended that the rights of citizenship should be accorded only to men of
genius. It is added that no woman has the same extent of knowledge, the same power of
reasoning, as certain men; but what results from that? Only this, that with the exception
of a limited number of exceptionally enlightened men, equality is absolute between women
and the remainder of the men; that this small class apart, inferiority and superiority are
equally divided between the two sexes. But since it would be completely absurd to restrict
to this superior class the rights of citizenship and the power of being entrusted with public
functions, why should women be excluded any more than those men who are inferior to a
great number of women? Lastly, shall it be said that there exists in the minds and hearts of
women certain qualities which ought to exclude them from the enjoyment of their natural
rights? Let us interrogate the facts. Elizabeth of England, Maria Theresa, the two Catherines of Russia - have they not shown that neither in courage nor in strength of mind are
women wanting?
Elizabeth possessed all the failings of women. Did these failings work more harm during
her reign than resulted from the failings of men during the reign of her father, Henry
VIII., or her successor, James I.? Have the lovers of certain empresses exercised a more
dangerous influence than the mistresses of Louis XIV., of Louis XV., or even of Henry
IV.?
Will it be maintained that Mistress Macaulay would not have expressed her opinions in
the House of Commons better than many representatives of the British nation? In dealing
with the question of liberty of conscience, would she not have expressed more elevated
principles than those of Pitt, as well as more powerful reasoning? Although as great an
enthusiast on behalf of liberty as Mr. Burke could be on behalf of its opposite, would
she, while defending the French Constitution, have made use of such absurd and offensive
nonsense as that which this celebrated rhetorician made use of in attacking it? Would not
the adopted daughter of Montaigne have better defended the rights of citizens in France, in
1614, than the Councillor Courtin, who was a believer in magic and occult powers? Was
not the Princesse des Ursins superior to Chamillard? Could not the Marquise de Chatelet
have written equally as well as M. RouillÃ c ? Would Mme. de Lambert have made laws
as absurd and as barbarous as those of the “garde des Sceaux,” of Armenouville, against
Protestants, invaders of domestic privacy, robbers and negroes? In looking back over the
list of those who have governed the world, men have scarcely the right to be so very uplifted.
Women are superior to men in the gentle and domestic virtues; they, as well as men,
know how to love liberty, although they do not participate in all its advantages; and in
republics they have been known to sacrifice themselves for it. They have shown that they
possess the virtues of citizens whenever chance or civil disasters have brought them upon
a scene from which they have been shut out by the pride and the tyranny of men in all
nations.
It has been said that women, in spite of much ability, of much sagacity, and of a power
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of reasoning carried to a degree equalling that of subtle dialecticians, yet are never governed
by what is called “reason.”
This observation is not correct. Women are not governed, it is true, by the reason (and
experience) of men; they are governed by their own reason (and experience).
Their interests not being the same (as those of men) by the fault of the law, the same
things not having the same importance for them as for men, they may, without failing in
rational conduct, govern themselves by different principles, and [8] tend towards a different
result. It is as reasonable for a woman to concern herself respecting her personal attractions
as it was for Demosthenes to cultivate his voice and his gestures.
It is said that women, although superior in some respects to man - more gentle, more
sensitive, less subject to those vices which proceed from egotism and hardness of heart - yet
do not really possess the sentiment of justice; that they obey rather their feelings than their
conscience. This observation is more correct, but it proves nothing; it is not nature, it is
education, it is social existence which produces this difference.
Neither the one nor the other has habituated women to the idea of what is just, but
only to the idea of what is “honest”, or respectable. Excluded from public affairs, from
all those things which are judged of according to rigorous ideas of justice, or according to
positive laws, the things with which they are occupied and which are affected by them are
precisely those which are regulated by natural feelings of honesty (or, rather, propriety) and
of sentiment. It is, then, unjust to allege as an excuse for continuing to refuse to women
the enjoyment of all their natural rights motives which have only a kind of reality because
women lack the experience which comes from the exercise of these rights.
If reasons such as these are to be admitted against women, it will become necessary
to deprive of the rights of citizenship that portion of the people who, devoted to constant
labour, can neither acquire knowledge nor exercise their reason; and thus, little by little,
only those persons would be permitted to be citizens who had completed a course of legal
study. If such principles are admitted, we must, as a natural consequence, renounce the
idea of a liberal constitution. The various aristocracies have only had such principles as
these for foundation or excuse. The etymology of the word is a sufficient proof of this.
Neither can the subjection of wives to their husbands be alleged against their claims,
since it would be possible in the same statute to destroy this tyranny of the civil law. The
existence of one injustice can never be accepted as a reason for committing another.
There remain, then, only two objections to discuss. And, in truth, these can only oppose
motives of expediency against the admission of [9] women to the right of voting; which
motives can never be upheld as a bar to the exercise of true justice. The contrary maxim
has only too often served as the pretext and excuse of tyrants; it is in the name of expediency
that commerce and industry groan in chains; and that Africa remains afflicted with slavery:
it was in the name of public expediency that the Bastille was crowded; that the censorship
of the press was instituted; that accused persons were not allowed to communicate with
their advisers; that torture was resorted to. Nevertheless, we will discuss these objections,
so as to leave nothing without reply.
It is necessary, we are warned, to be on guard against the influence exercised by women
over men. We reply at once that this, like any other influence, is much more to be feared
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when not exercised openly; and that, whatever influence may be peculiar to women, if
exercised upon more than one individual at a time, will in so far become proportionately
lessened. That since, up to this time, women have not been admitted in any country to
absolute equality; since their empire has none the less existed everywhere; and since the
more women have been degraded by the laws, the more dangerous has their influence been;
it does not appear that this remedy of subjection ought to inspire us with much confidence.
Is it not probable, on the contrary, that their special empire would diminish if women had
less interest in its preservation; if it ceased to be for them their sole means of defence, and
of escape from persecution?
If politeness does not permit to men to maintain their opinions against women in society, this politeness, it may be said, is near akin to pride; we yield a victory of no importance;
defeat does not humiliate when it is regarded as voluntary. Is it seriously believed that it
would be the same in a public discussion on an important topic? Does politeness forbid the
bringing of an action at law against a woman?
But, it will be said, this change will be contrary to general expediency, because it will
take women away from those duties which nature has reserved for them. This objection
scarcely appears to me well founded. Whatever form of constitution may be established,
it is certain that in the present state of civilisation among European nations there will
never be more than a [10] limited number of citizens required to occupy themselves with
public affairs. Women will no more be torn from their homes than agricultural labourers
from their ploughs, or artisans from their workshops. And, among the richer classes, we
nowhere see women giving themselves up so persistently to domestic affairs that we should
fear to distract their attention; and a really serious occupation or interest would take them
less away than the frivolous pleasures to which idleness, a want of object in life, and an
inferior education have condemned them.
The principal source of this fear is the idea that every person admitted to exercise the
rights of citizenship immediately aspires to govern others. This may be true to a certain
extent, at a time when the constitution is being established, but the feeling can scarcely prove
durable. And so it is scarcely necessary to believe that because women may become members
of national assemblies, they would immediately abandon their children, their homes, and
their needles. They would only be the better fitted to educate their children and to rear
men. It is natural that a woman should suckle her infant; that she should watch over its
early childhood. Detained in her home by these cares, and less muscular than the man,
it is also natural that she should lead a more retired, a more domestic life. The woman,
therefore, as well as the man in a corresponding class of life, would be under the necessity
of performing certain duties at certain times according to circumstances. This may be a
motive for not giving her the preference in an election, but it cannot be a reason for legal
exclusion. Gallantry would doubtless lose by the change, but domestic customs would be
improved by equality in this as in other things.
Up to this time the manners of all nations have been more or less brutal and corrupt.
I only know of one exception, and that is in favour of the Americans of the United States,
who are spread, few in number, over a wide territory. Up to this time, among all nations,
legal inequality has existed between men and women; and it would not be difficult to show
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that, in these two phenomena, the second is one of the causes of the first, because inequality
necessarily introduces corruption, and is the most common cause of it, if even it be not the
sole cause. [11]
I now demand that opponents should condescend to refute these propositions by other
methods than by pleasantries and declamations; above all, that they should show me any
natural difference between men and women which may legitimately serve as foundation for
the deprivation of a right.
The equality of rights established between men by our new constitution has brought down
upon us eloquent declamations and never-ending pleasantries; but up till now no one has
been able to oppose to it one single reason, and this is certainly neither from lack of talent
nor lack of zeal. I venture to believe that it will be the same with regard to equality of rights
between the two sexes. It is sufficiently curious that, in a great number of countries, women
have been judged incapable of all public functions yet worthy of royalty; that in France a
woman has been able to be regent, and yet that up to 1776 she could not be a milliner or
dressmaker (“marchande des modes”) in Paris, except under cover of her husband’s name;
and that, lastly, in our elective assemblies they have accorded to rights of property what
they have refused to natural right. Many of our noble deputies owe to ladies the honour
of sitting among the representatives of the nation. Why, instead of depriving of this right
women who were owners of landed estates, was it not extended to all those who possessed
property or were heads of households? Why, if it be found absurd to exercise the right
of citizenship by proxy, deprive women of this right, rather than leave them the liberty of
exercising it in person?
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