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Population And Settlement 
Part IV 

Think of the earth as a living organism that is being 
attacked by billions of bacteria whose numbers 

double every forty years. Either the host dies, or the 
virus dies, or both die. 

- Gore Vidal 



Population and Settlement 
Part IV 

• Population Theory 

• The Demographic Transition 

• Birth Control 

• Population and the Environment 



POPULATION THEORY 
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Jean Antoine Condorcet  

(1743 – 1794) 

Condorcet was a 
French philosopher, mathematician and 
early political scientist who predicted 

that innovation, the resulting 
increased wealth,  and choice will 

provide food and resources in the future 
and lead to fewer children per family. 

His work, Sketch for a Historical Picture 
of the Progress of the Human Mind 
(1781), set forth his belief in the 

perfectibility of society. 



Thomas Malthus 

(1766-1834)  

Malthus wrote An Essay on 
the Principle of Population 

(1798). 

Responding to Condorcet, he 
predicted that population will 
outrun food supply, leading to 
a decrease in food per person.  

Assumptions: 

• Populations grow 
geometrically (or 
exponentially). 

• Food supply grows 
arithmetically. 

• Food shortages and chaos 
are inevitable. 
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Thomas Malthus 

The consequence of these assumptions is that eventually 
the population will exceed the capacity of agriculture to 

support more population numbers. Population will rise until 
a limit to growth is reached. 

If population exceeds carrying capacity, it will experience a 
crash (or Malthusian trap or Malthusian catastrophe). 

Further growth will be limited when preventive checks 
(postponed marriages, lower fertility rates, increased cost 
of food, etc) lower the birth rate and/or positive checks 

(famine, war, disease, etc) increase the death rate. 

Positive checks are more likely to operate in poor 
populations; preventive checks among the upper classes. 
Both positive and preventive checks (or the ways a people 
go about controlling their fertility) will affect the rest of the 

sociocultural system. 



Malthus’ Model 

carrying capacity 



Comparing Malthus 

Thomas Malthus Neo-Malthusians Critics of Malthus 

Population  is growing 
faster than Earth’s food 
supply. 

Population increases 
geometrically/exponentially 
(2, 4, 8, 16, 32…); food 
supply increases 
arithmetically (2, 4, 6, 8, 
10…). 

Preventive and positive 
checks limit growth beyond 
carrying capacity. 

Positive checks raise the 
death rate; preventive 
checks lower the birth rate.  

Preventive checks are 
preferable. 

Transfer of medical 
technology  leads to a 
rapid increase in 
population in poor states. 

World population  is 
outstripping a wide variety 
of resources. 

Wars and civil violence will 
increase because of 
scarcity of food and other 
resources. 

Stress birth control 
methods and identify the 
working class with the 
problem of over 
population. 

Large populations 
stimulate economic 
growth. 

Poverty, hunger and other 
social welfare problems 
are a result of unjust 
social and economic 
institutions. 

Food availability is not a 
result of insufficient food 
production but of 
inadequate distribution. 

People will develop 
alternatives to depleted 
resources and will 
continue to adapt to their 
changing availability. 



Critical View of Malthus’ 
Theory of Overpopulation 

Malthus’ ideas are often supported by Western governments 
since they highlight the problem of too many mouths to feed, 
rather than the uneven distribution of resources (Karl Marx). 

did not anticipate impact of 
Industrial Revolution on food 
production, opening of new 

lands (especially in New 
World), falling fertility rates 



Ester Boserup 

(1910-1999) 

Boserup, a Danish agricultural economist, offered a 
seminal theory of population to rival Malthus in importance 
in The Conditions of Agricultural Growth: The Economics of 

Agrarian Change under Population Pressure (1965), 
challenging the assumption that agricultural methods 

determine population (via food supply). Instead, Boserup 
argued that population determines agricultural methods. 

 In contrast to Malthus, Boserup emphasized the positive 
aspects of a large population. Boserup suggested that the 
more people there are, the more hands there are to work.  



Esther Boserup 

• As population increases, more pressure is placed on 
the existing agricultural system, which stimulates 
invention. The changes in technology allow for 
improved crop strains and increased yields. 

• Under pressure of numbers, with more mouths to feed, 
people put more labor and more intense effort into 
feeding themselves, and find ways to get more food 
production out of the land. 

• They cultivate the land more intensively. They add 
extra manure, extra fertilizer, extra water and improve 
their crops. They invent their way out of the Malthusian 
crisis. 

• The Malthusian trap may even drive the development 
of technology. 



Boserup’s Model 



Boserupian Increases in 
Productivity 

Food supply may vary but never reach its 
carrying capacity because every time it gets 
near, a new advancement causes supplies to 

increase. 

Productivity has been increased by: 
reclaiming land from the sea, selective breeding 
and cross breeding, developing high-yield plants, 

genetic modification, terracing, hydroponics, 
greenhouses, irrigation, artificial fertilizers, 

switching to new crops (e.g. soya), fish farming, 
etc. 



Example: 1960s Green 
Revolution 

• The Green Revolution seemed like the answer to the 
lack of food in the developing world. 

• Poor states have high birth rates and growing 
populations. 

• Demonstrated Boserup’s 
theory that advances 
will be made to increase 
food supply. 

• Invented modified 
crops, expanded 
farming areas and used 
seeds with improved 
genetics. 



Criticisms of Boserup 

• If Boserup is right, the most advanced agricultural 
technology should be found in places which are closest 
to a Malthusian crisis. High-tech agriculture should only 
be found in places with large populations of near-
starving people. However, those with food shortages 
tend to have low-tech agriculture, while high-tech parts 
of the world tend to have high living standards and 
plenty of food. 

• At some point, a population may get so huge that it 
can't be fed no matter how inventive. 

• Feeding more requires digging deeper into the 
environment, diverting more biological productivity, 
demanding more from the soil, using more water, more 
fertilizer, etc. Can the environment sustain this kind of 
pressure in the long run? 



Criticisms of Boserup 

• Boserup’s theory is based on the assumption of a 
closed society, which is not the case in reality because 
of migration. 

• Overpopulation occurs because the food supply is low, 
or not distributed evenly. 

• The theory assumes the amount of land available can’t 
be changed. 

• Doesn’t take into account trade or conquest. 

• Increased agricultural intensification doesn’t 
necessarily produce more. 



Criticisms of Boserup 

• Boserup’s ideas only really work where labor is 
necessary and insufficient. 

• Boserup admits overpopulation can lead to unsuitable 
farming practices which may degrade the land, e.g. 
population pressure as one of the reasons for 
desertification in the Sahel region ... fragile 
environments are at risk. 



Paul Ehrlich’s Population 
Bomb Theory 

(1932- ) 

• Ehrlich is an antinatalist, like Malthus, who 
wrote The Population Bomb (1968). 

• Ehrlich believed that the earth’s carrying 
capacity would quickly be exceeded, 
resulting in widespread famine and population 
reductions. 

• He views population as a cause, not a result. 

• Population growth will deplete resources at 
both the local and national levels. 



Paul Ehrlich’s Population 
Bomb Theory 

• Ehrlich argued that human population is too 
large and that while the level of disaster can 
be mitigated, humanity cannot prevent 
severe famines, the spread of disease, social 
unrest and the other negative consequences 
of overpopulation. 

• The world's growing population dwarfs the 
Earth's capacity to sustain current living 
standards. 

• Economic equality, population growth and 
environmental health are all linked. 



Paul Ehrlich’s Population 
Bomb Theory 

Criticisms of Ehrlich: 

‘facts’ that he cites for support 
are often not factual, 

the predictions based on his 
theory never take place, 

lack of empirical evidence 

Dramatic programs to stretch the carrying capacity of 
the earth by increasing food production will only 

provide a stay of execution unless they are 
accompanied by determined and successful efforts at 

population control. 



The Club of Rome 

• Group of industrialists, scientists, economists and 
statesmen from 10 states that published The Limits to 
Growth in 1972, Neo-Malthusians, now a global think 
tank (since 2001) 

• The club's worldview is based on three things. First, it 
has a global perspective in viewing different situations, 
with the awareness that there is an increasing 
interdependency of states. Second, it seeks holistic 
solutions understanding the different interactions in 
contemporary problems. Finally, the Club has a long-
term perspective for solutions.[ 

• Predicted that economic growth could not continue 
indefinitely because of the limited availability of natural 
resources, particularly oil. 

https://en.wikipedia.org/wiki/Club_of_Rome


The Club of Rome 

• Many factors are within human control and therefore 
environmental and economic catastrophe are avoidable. 

• Basic conclusion: If present growth trends in world 
population continue and if associated industrialization, 
pollution, food production and resource depletion 
continue unchanged, the limits to growth on this planet 
will be reached sometime in the next 100 years. 

• The most probable result will be sudden and 
uncontrollable decline in both population and industrial 
capacity. 

• 30 years of historical data compare favorably with key 
features of a business-as-usual scenario called the 
standard run scenario (based on the World3 
Simulation), which results in collapse of the global 
system midway through the 21st century. 

https://insightmaker.com/insight/1954/The-World3-Model-A-Detailed-World-Forecaster
https://insightmaker.com/insight/1954/The-World3-Model-A-Detailed-World-Forecaster


The Club of Rome 



Criticisms of The Club of 
Rome 

• Doesn’t take human dimension sufficiently into account. 
The human race is adaptable and innovative. 

• Human responses have changed – e.g. alternative sources 
of fuel (to replace fossil fuels), HYVs seeds to prevent 
starvation in parts of Asia, etc. 

• The resource depletion studies do not take into account 
technology and price. 

• Four years after publication of The Limits to Growth, The 
Club of Rome reversed its position and came out for more 
growth. 

[While I am no fan of The Club of Rome, I must make one comment about its 
critics. I’ve listed some of the criticisms, but every criticism I have ever seen – 
including those above - has been completely false or completely irrelevant, to 
the extent that I always wonder if the critic has even read Limits to Growth.]  



Julian Simon 

(1932-1998) 

• American economist and a Pronatalist like Boserup, 
wrote the Ultimate Resource in 1981 

• The message that markets are doing a good job of 
protecting the environment and that growth does not 
reduce the worldwide standard of living, are highly 
compatible with politically conservative viewpoints. 

• Whatever the rate of population growth is, the food 
supply increases at an even faster rate. Population has 
never increased geometrically. 

• Opposed Ehrlich by using economic theories: the 
resources needed to support populations are becoming 
more abundant, not more scarce. 



Julian Simon 

• People are resource creators, not resource destroyers. 

• People do not become poorer as the population 
expands; rather, as their numbers multiply, they 
produce what they need to support themselves, and 
they prosper. 

• Resources, for the most part, don't grow on trees. 
People produce them, they create them - whether it be 
food, factories, machines, new technologies or 
stockpiles of mined, refined and purified raw materials. 

• Resources come out of people's minds more than out 
of the ground or air. Human beings create more than 
they use, on average. It had to be so, or we would be 
an extinct species. 



Julian Simon 

• The supply of natural materials is infinite. As a resource 
begins to run low the price will rise and people will 
invest worthwhile time and thought into producing 
technology that will: find more raw materials, extract 
more from what is already known to be available, 
discover alternative resources that can replace those in 
short supply or produce alternative ways of organizing 
society to manage without that resource. 

• The defect of the Malthusian models, superficially 
plausible but invariably wrong, is that they leave the 
human mind out of the equation. These models simply 
do not comprehend the key elements of people - the 
imagination and creativity. 

• In a nutshell, there is only one scarcity: human brain 
power, the ultimate resource. 



Simon’s article in Science, "Resources, Population, 
Environment: An Oversupply of False Bad News,“ led with 

a summary that became a manifesto: 

False bad news about population growth, natural resources 
and the environment is published widely in the face of 

contrary evidence. For example, the world supply of arable 
land has actually been increasing, the scarcity of natural 

resources including food and energy has been decreasing, 
and basic measures of US environmental quality show 
positive trends. The aggregate data show no long-run 

negative effect of population growth on standard of living. 
Models that embody forces omitted in the past, especially 
the influence of population size upon productivity increase, 

suggest a long-run positive effect of additional people. 

Julian Simon 



Julian Simon 

Simon: It's the difference between a speculative 
analysis of what must happen versus an 

empirical observation of what has happened 
over the long sweep of history. 

Simon’s long-run forecast in brief: The material 
conditions of life will continue to get better for 
most people, in most states, most of the time, 
indefinitely. Within a century or two, all states 

and most of humanity will be at or above today's 
Western living standards. 



Criticisms of Simon 

• If the set of all resources is finite, then infinite 
substitutability (Simon’s term) among resources 
does not render the set infinite. (You can substitute 
resource B for depleted resource A but eventually you’ll 
run out of all resources.) 

• Simon assumes a constant population, a low-cost, 
abundant energy source and infinite carrying capacity. 

• Even if everyone produces more than he 
consumes, it simply does not follow that 
more people will raise per capita production. 

• Too many people alive at once overshoots 
and degrades carrying capacity leading to 
fewer people in subsequent time periods and 
a lower cumulative total over time. 



Criticisms of Simon 



Criticisms of Simon 

• Belief that future generations must necessarily be 
richer. 

• Increasing population may increase the chances of 
geniuses but it also increases the chances of Hitlers. 

• Simon is focused on the economic while other theories 
are focused on the entire ecosystem. 

• Relative scarcities (one resource relative to another) 
will always be optimally allocated by the market, but 
absolute scarcity (of all resources in general relative to 
the ecosystem) will increase regardless of market 
prices.  



Theory into Practice: 
France, a Pronatalist State 

• Pronatalist Policy - policy which aims to encourage more 
births through the use of incentives 

• In most developed states, the decline in fertility and the 
increase in life length has raised three concerns: 

– a decrease in the supply of labor 

– the socioeconomic implications of population ageing 

– the long term prospect of population decline and demise 

• In 1939, the French passed the Code de la famille, a 
complex piece of pronatalist legislation. The pronatalist 
methods in the policy include: 

– cash incentives to mothers who stay at home to care for 
children 

– subsidized holidays 

– ban sale of contraceptives (repealed in 1967) 



Theory into Practice: 
France, a Pronatalist State 

• Incentives offered in the policy include: 

– payment of up to €1064 to couples having third child 

– generous maternity grants 

– family allowance to increase purchasing power of three-
child families 

– maternity leave on near full pay for 20 weeks for first 
child to 40 weeks or more for third child 

– 100% mortgage and preferential treatment in the 
allocation of three-bedroom council flats 

– full tax benefits to parents until youngest child reaches 
18 

– 30% fare reduction on all public transport for three-
child families 

– pension schemes for mothers/housewives 



Theory into Practice: 
France, a Pronatalist State 

• Incentives offered in the policy include (cont): 

– child-oriented development policies - provisioning of 
crèches, day nurseries etc 

– depending on family’s income, child care costs from 
virtually nothing to around €500 a month for the most 
well-off families 

– nursing mothers encouraged to work part-time or take 
a weekly day off 

• Has the Code de la famille been successful? 

– The program costs massive amounts of money and 
increases in France’s fertility rate have been small and 
well below the replacement rate. 

– There is evidence to suggest that at least some of the 
improvement in France’s fertility rate is due to 
immigration, not government policy. 



Theory into Practice: 
China, an Antinatalist State 

• China’s One Child Policy 

– 1953 - First modern census takes place in China. 
Population: 583 million 

– 1953-1964 - Population increased by 112 million as 
Mao Zedong encouraged larger families in an 
attempt to make China stronger. 

– Attempts to slow down population growth started in 
the 1970s using the slogan Later, Longer, Fewer. 
People were encouraged to limit families to two 
children. 

– 1979 - One Child Policy introduced. 

– 2016 - Population: 1.382 billion 



Theory into Practice: 
China, an Antinatalist State 

• Reasons for the Policy 

– combat population explosion, imbalance between 
population and available resources. China has 7% of 
world agricultural land and 19% of world population. 

– encourage economic development, better standard of 
living 

• Mechanisms 

– law limiting number of births applied to Han majority 
(90% of population) but not ethnic minorities 

– cash bonuses, improved housing and free education / 
medical care if couples limit themselves to one child 

– free birth control and family planning advice 

– minimum ages and marriage certificates required 

– financial penalties (3× salary) and no benefits if 
housing more than one child 



Theory into Practice: 
China, an Antinatalist State 

• Issues 

– Demographic Structure: future aging population and 
high dependency ratios, shortage of economically active 
age group 

– Gender Structure: 118 males to 100 females at birth 
(normal 105 / 100), bare branches – men unable to find 
a wife and have a child 

– Civil Liberties and Human Rights: coerced abortions and 
sterilization during the early years, Granny Police – look 
for secret pregnancies 

– Civil Unrest: opposition in rural areas (need sons to 
work fields, continue family name, look after parents in 
old age), reports of gender selective abortions, hidden 
children, abandoned girls, female infanticide 

– Little Emperor Syndrome - indulged and closeted boys 
who are often arrogant and lacking in social skills 



Theory into Practice: 
China, an Antinatalist State 

• Amendments 

– In rural areas, if first child female, couple can have 
second. 

– If first child unhealthy, couple can have second. 

– If both parents only children, can have two 
children. 

• Success 

– Total fertility rate declined from 6.2 (1950) to 1.56 
(2016), which is below replacement level. Rate of 
natural increase has declined from 2.2% to 0.5%. 

– Note: China’s fertility rate has begun to rise 
(slowly) in recent years and is predicted to increase 
through at least 2050. 



Theory into Practice: 
China, an Antinatalist State 

• Success (cont) 

– Policy has had the most success among urban 
populations. It has been less successful in rural 
areas where families have continued to have 2-3 
children. 

– The reduction in the rate of population growth 
during the 1990s was accompanied by a noticeable 
rise in GNP. 

– Greater equality for women as status is enhanced. 
Women are offered more opportunities for gaining 
greater knowledge. 



THE DEMOGRAPHIC 
TRANSITION 
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The Demographic Transition 

Move from high birth and death rates to 
low birth and death rates. 

Took centuries of development for today’s 
core to make the transition. 

More difficult for the periphery to make 
the transition without its own capital, 

skills, education, etc. 

 



Demographic Transition 
Model 



Stages of Demographic 
Transition 

1 2  3 4 

1. Pre-Industrial Equilibrium: 
high birth and death rates 

2. Early Industrialization: 
better sanitation 

3. Developed industrialization: 
better health care 

4. Post-Industrial Equilibrium: 
low birth and death rates 



Demographic Transition 
Model 

• Stage One (preindustrial/pre-
agricultural) 

– crude birth and death rates high 

– fragile, but stable, population 

• Stage Two (improved agriculture and 
medicine) 

– lower death rate 

– infant mortality rate falls 

– natural increase very high 

– Afghanistan 



Demographic Transition 
Model 

• Stage Three (attitudes change) 

– indicative of richer developed states 

– higher standards of living, higher levels of 
education 

– crude birth rate finally falls 

– Morocco 

• Stage Four  

– crude birth and death rates low 

– population stable 

– population aging 

– Argentina  



Demographic Transition 
Model 

• Stage Five (decline) 

– additional stage reflects modern reality  
but no agreement on whether to add to 
model 

– fertility rates have fallen significantly 
below replacement level 

– elderly population is greater 
than youthful population 

– Germany? 



• Based on European experience and assumes all states 
will progress to complete industrialization. 

• Many states reduce population growth rate dramatically 
without an increase in wealth. 

• Some states seem permanently stuck in stage 2 or stage 
3. 

• There are outliers and exceptions to the rule as with any 
model. 

• The impact of other demographic variables, such as 
migration, are not considered. 

• The DTM does not predict how long a state will be in 
each stage. 

Limitations of the  
Demographic Transition Model 



Demographic Transition in 
Denmark 

core (low birth and death rates) 



semi-periphery 

Demographic Transition in 
Chile 



periphery (high birth and death rates) 

Demographic Transition in  
Cape Verde, South Africa 



BIRTH CONTROL 

Return to Table of Contents 



Birth Control Programs 

• one family/one child policies 

– female infanticide 

– social compensation fees 

• sterilization 

• loss of status 

• termination of healthcare/food coupons 

• free birth control 

• increased literacy 



Policies to Lower Birth Rates 

• Forced 

– one-child policy (China) 

– coercive “population control” 

• Voluntary 

– availability of birth control     

– incentives for small families 

• Social 

– empowerment of women 

– better health care and education 

– end to child labor 

– social security 



Warning from the Authorities in 
Chengdu, China 



Iran’s Campaign 



Polish Contraception Flyer 



Women’s Empowerment: 
Contraception Rates (%) 



POPULATION AND THE 
ENVIRONMENT 
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Population and the 
Environment 

I = P x A x T 

Population  x  Affluence  x Technology  =  
Impact 

Population-Influenced Environmental Problems: 

• global warming 

•  habitat loss / endangered species 

•  resource depletion 

•  food shortages (not globally, but regionally) 



Population and Resource 
Consumption 



Overpopulation 

…when consumption of 
natural resources by 

people outstrips the ability 
of a region to replace 

those natural resources 

Rio de Janeiro 
Brazil and its 

favelas LA CA 



Overpopulation and Density 

Be careful not to confuse overpopulation and 
density. 

Overpopulation occurs when there are too 
many people relative to available resources 

(exceeds the carrying capacity). It describes the 
availability of needed resources. 

Simple density is not the determinant of 
overpopulation. Density describes how a 

population is spatially concentrated (see next 
slide).  



Overpopulation and Density 

This graphic is a little dated (see the total population size cited) 
but the principle is the same and is excellently illustrated here. 



Population 
Cartoons 



The End 
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The End 


