
World population

change over time

Ernesto F. L. Amaral

September 04–09, 2024

Population and Society (SOCI 312)

www.ernestoamaral.com



2

Outline

• Five contemporary aspects of importance of 

demography

• Demographic transition
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Five contemporary aspects

of importance of demography

1. The greatest demographic change in human 

history

2. Spectacular gains in life expectancy

3. Below replacement fertility

4. Unbalanced sex ratios at birth

5. Population aging

Source: Poston, Bouvier, 2017.
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1. The greatest demographic 

change in human history

Source: Poston, Bouvier, 2017.
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2. Spectacular gains

in life expectancy

• Significant decline in mortality over the past two 

centuries

• Particularly since the end of World War II

• One of the most important developments in 

human history

• Both a consequence and driver of a new 

worldview

• The resulting transitions have been profoundly 

transformative
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Rise in life expectancy
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3. Below replacement fertility
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4. Unbalanced sex ratios at birth
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Sex ratio at birth in China

• Biologically normal level of sex ratio at birth

– Around 105 males for every 100 females

• Several societies have much higher SRBs

– Rapid fertility transition

– Son preference

– Available technology to determine sex of the fetus

– Ease of access to abortion

Source: Poston, Bouvier, 2017.
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The destiny of China is already set

• Why does China have high SRBs?

– Pre-natal sex identification via sonar technology, 

followed by female-specific abortion

• What will be the result of the high SRBs?

– Between 1983 and 2010 over 41 million extra boys 

were born than girls

– Larger number of bachelors in China than the total 

population of California in 2010 (37 million) or Texas 

(25 million)

Source: Poston, Bouvier, 2017.
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What might happen

if boys don’t marry?

• Most men unable to find sex partners will be 

poor, uneducated, unemployed, and migrate 

from rural to urban areas

• Some likely consequences

– Increase in crime, violence

– Increase prostitution

– Increase of STDs mainly among unmarried men

– Unprecedented spread of HIV

Source: Poston, Bouvier, 2017.
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HIV

• In sub-Saharan Africa

– In 2013, 24.7 million adults infected with HIV

• This is almost 71% of adult infections worldwide

– In 2010

• Around 1.2 million people died from AIDS

• 1.9 million people became infected with HIV

• China could equal or exceed these numbers 

by 2020–2030

– The country is beginning to take seriously the 
issue of HIV/AIDS and a possible epidemic

Source: Poston, Bouvier, 2017.
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5. Population aging

Source: Poston, Bouvier, 2017.
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18Source: Poston, Bouvier, 2017.
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Figure 2.1. 

 

Source: McFalls, 2007: 27 (reprinted with permission of the Population Reference Bureau). 

Demographic transition

Source: Poston, Bouvier, 2017.
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Demographic transition



Doubling times
• Doubling time: time it would take a population to 

double at a given growth rate if the exponential 

model were exactly true (rule of 69.3)

K(t) = exp(Rt) K(0)

K(Tdouble) = 2K(0) = exp(RTdouble) K(0)

2 = exp(RTdouble)

log(2) = RTdouble

Tdouble = log(2) / R ≈ 0.6931 / R

• Halving time: if growth rate is negative, we would 

get how many years population would decrease 

by half
22



World population and doubling times

Date Population
Growth rate

(R)

Doubling time

≈ (0.6931 / R)

8000 B.C. 5 million 0.000489 1417 years

1 A.D. 250 million –0.000373 –1858 years

600 200 million 0.000558 1272 years

1000 250 million 0.001465 473 years

1750 750 million 0.004426 157 years

1815 1,000 million 0.006957 100 years

1950 2,558 million 0.018753 37 years

1975 4,088 million 0.015937 43 years

2000 6,089 million

Source: Estimates drawn from Cohen (1995) and IDB (2012). Wachter 2014, p. 25.
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Population storm

Year
Population

in billions

Annual rate

of growth

Annual increase

in millions

1804 1 0.4 4

1927 2 1.1 22

1960 3 1.3 52

1974 4 2.0 75

1987 5 1.6 82

2000 6 1.4 77

2011 7 1.2 80

2024 8 0.9 73

2040 9 0.7 59

2061 10 0.4 38

©2016 Cengage Learning. All Rights Reserved.
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World population growth rates

Source: Poston, Bouvier, 2017.
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World’s population exploded in size

©2016 Cengage Learning. All Rights Reserved.
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Population of the world according to different

projections and variants, 1950–2100

Source: Poston, Bouvier, 2017.
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Population size in billions

Continent 2013 2050 2100

America 1 1 1

Europe 1 1 1

Africa 1 2 4

Asia 4 5 5

Total 7 9 11

Source: Don't Panic: Hans Rosling Showing The Facts About Population (https://vimeo.com/79878808)

https://vimeo.com/79878808
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Population size in billions

Source: Don't Panic: Hans Rosling Showing The Facts About Population (https://vimeo.com/79878808)

Age group 2013 2024 2050 2100

75+ 1

60–74 1 1 1 2

45–59 1 1 2 2

30–44 1 2 2 2

15–29 2 2 2 2

0–14 2 2 2 2

Total 7 8 9 11

https://vimeo.com/79878808
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Population growth

• The world’s population will continue to 

increase for the rest of our lives

• Virtually all of it will take place in cities of 

developing countries

©2016 Cengage Learning. All Rights Reserved.
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Population increase

2015–2050

©2016 Cengage Learning. All Rights Reserved.
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Percentage population increase

2015–2050

©2016 Cengage Learning. All Rights Reserved.
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Geographic distribution

of world’s population, 2015

©2016 Cengage Learning. All Rights Reserved.
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In April 2023, India’s population surpassed

the population of mainland China
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