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Overview
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Population size, age structure,
& composition change
by birth, death, & migration.
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Population,
economy,
environment,
culture
Interact.
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Global human population: summary

Past: ~1 billion - ~8 billion in ~200 years.
Growth was not exponential.

Present: Increasing ~70 million/year
(another USA population in <5 years).
Nearly 1 bln people (~1 in 10) are
chronically hungry. >1 child in 5 under
age 5 is stunted from chronic hunger.

Future: If no nuclear war, plague, climate
catastrophe, comets, 9 billion people by
~2035, 10 bin by ~2057, peak 20847 &
growing older, more urban, more slowly,
more Asian, more African, more migratorys




Demographic numbers are

estimates or projections, not exact.

UN World Population Prospects 2024, p. 51
“Population data from censuses or registers
referring to 2019 or later were available for 114
countries and areas, representing 48 per cent of
the 237 countries and areas included in this
analysis (and 54 per cent of the global population).
For 100 countries and areas, the most recent
available population count was from the period
2009-2018. For the remaining 23 countries and
areas, the most recent available census data were
from before 2009, that is, more than 15 years ago.”
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— | I 7 billion in 2019

« \World population grew ~8-fold since
1800, more than tripled since 1950.

~ Since 10,000 BCE, population's
.. growth rate rose, fell, rose, fell:

NOT exponential growth.

From 1999 to 2019, population grew
1.25%/year; <1%ly since 2020.

In 1960s, peak population growth rate was 2.5%7%3?.
From 10,000 BCE to 1700 CE,

oo population grew 0.04%/year. i
billion in 1900
. Black Death mid-14th C. killed
g 190 million in 1800
1-10 million ~200 m|II|on ~2/5 of aII people\ 600 million i 1700
190 miflic Mid 14th century: The Black Daatt
"ur‘q;’ug’QQQJD%QE 7 A 0 was st 1%.per v pandamic In Europe kilis 200 milkon people

10,000 BCE 8,(‘.09 BCE 6,(‘,0.".- BCE 4,000 BCE 2,000 BCE 0 2000



4 changes in population growth

doubling time (years)

iInvention dates people  before after
10,000-6,000 1-10 35,000- 1,400-
1 local agriculture BCE million 350,000 3,000

independent inventions of agriculture in Middle East, Asia,
Africa, Americas

2 global agriculture 1750 750 million 750-1,800 100-130

exchanges of plants, animals, & people between Old World &
New World

3 public health 1950 2.5 billion 87 36
massive reductions in death rates of children in poor countries

4 fertility control 1970 3.7 billion 34 o0
decline in fertility rates & Grejelr}E I§?volution N
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20th century was unique
demographically.

1. Highest global population growth

rate in history: only century in which
global population doubled (grew 3.8 x)

2. Largest voluntary decline in fertility

3. Last century with more young
people than old people

4. Last century with more rural people
than urban people
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World population by region 1820-2019

https://ourworldindata.org/world-population-growth (CC BY 4.0)
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Source: HYDE (2016) & UN (2017) OurWorldinData.org/world-population-growth/ « CC BY



Population grew ~80 million/year

before COVID 19: now slower.

140 million

120 million

- +132 million births
/ - 62 million deaths
™ What is this 1959-61?2 = 70 mi::iOH incref\se
i n ~8 billion
60 million deaths O 8 b O peOp e
=.0. o ase
40 million

20 miion COVID-19 Killed ~7-15 million people to
Jan. 2024. Tobacco kills >8 million/year.

0
1950 1960 1970 1980 1990 2000 2010 2021

Source: United Nations - Population Division (2022) OurWorldInData.org/future-population-grc



Total fertility rate (TFR)

For a given year, TFR is average number of
children born to a hypothetical woman who
lives through childbearing years and
experiences the same age-specific fertility
rates (of live births) throughout her whole
reproductive life as the age-specific fertility
rates seen in that particular year.

TFR, a period measure, differs from cohort
fertility rate and from fecundity or biological
fertility (the ability of a person to conceive).
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TFR = Live births per woman

pE=Lo" 1495
UN Pop Div,'_"W'"'orld Population Prosﬁec?s 2019, 2022, 202

Total fertility rate fell
from ~5 to ~2.3 children

per woman per lifetime,
1950-2024.

- This decline may be the

“ tgreatest voluntary change

-in human behavior in history.

Level of replacement fertility: TFR 2.1-2.3 children/woman
:In 1990, ~1/4 of people lived in countries
-2 Fwith TFR below replacement;

in 2007, ~1/2; in 2024, ~2/3.

| | |
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Median age rose from 21.5 years in

1970 to 30.7 yvears in 2024.

70 Million 60 Million 50 Million 40 Million 30 Million 20 Million

(%65y+) > (%<By) ko
since 2018—« A\ =709
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Median age in 2100:
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\ Median age in 2018:
j—e-yoar

\.2

ﬂdn age in 1950:
3.6 years

NE Our World in Data, Y ||
using UN Pop Div
estimates, WPP 2017; R

www.worldometers.info E"\‘
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0961

Population Division — World Population Prc ts 2017; Medium Variant
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68  Fraction of people aged 15-64 years
. peaked, probably forever, at 66% in 2012.
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Data: UN Population Division,
World Population Prospects 2015, year
Medium variant; updated data.worldbank.org/indicator/SP.POP.1564.TO.ZS




People 65+ are fastest growing

age group.
o 04 544 w1524 2564 65 or over

UN Pop. Div.
World Population
Prospects 2019

=2

7 .Sculptor in Tipaza,
Algeria, 2015

people (billions)

1950 2000 2050 2100




/0 1s the new 060.

In USA, people (of both sexes) aged 70-74 in
2005-2009 had remaining life expectancy of
people aged 60-64 years in 1935-39.

Year Age |Remaining life
expectancy
1935-1939 70-74 9.95

1935-1939 60-64 15.72
2005-2009 70-74 15.24

2025-01-23 Joel E. Cohen
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Singapore: low fertility, long life

UN Population Division, World Population Prospects 2022
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Male

UN World Population
Prospects 2024

1950

World population by age and sex: 1950
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World population by age and sex: 1975

Age Year of birth
110 Male Female —1564
105 —1860
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2000

World population by age and sex: 2000
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2025

World population by age and sex: 2025

Age Year of birth
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% 1-person households in

villages & cities, 1600-2017

60V — Stockholm (Sweden - ®
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. 1
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"] essentials for living" UN Pop Div 2017 e
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Number of households grew

faster than number of people.
Average people per oz

household 1970-2000
fell in less-developed
countries, from 5.1 to

4.4, & in more- 20 - USA average
developed countries, .. members per
from 3.2 to 2.5. npusenpid
Why? lower fertility, greater |

longevity, later marriage, »2 " |PUMS, Demographic
more divorce, rising wealth, Yearbook

changing preferences REI: S - g
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How many people are "urban"?

UN Population Division estimates about

55% of people live in urban areas.
UN Population Division, World Urbanization Prospects 2018

European Commission estimates about

85% of people live in urban areas.

Pesaresi, M., et al. (2016). Atlas of the human planet ... JRC103750.
Publications Office of the European Union

There 1s no International standard or
consensus on the definition &
measurement of "urban".
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10 cities with most people in year 1000

have no overlap with top 10 cities in 2015.
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Cities grew in 20th century

1900 1950 2000

Urban population 0.21 0.75
(billions) % of total 13% 30%
Number of cities with 0 1

=210 million people

% of urban people 0 1.6
living In cities with
=210 million people
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Urban populations surpassed
rural ~2007.

4 billion U rba N

3 billion
2 billion
1 billion

O I | | I I I |

1960 1970 1980 1990 2000 2010 2022

Data source: Multiple sources compiled by World Bank (2024) OurWorldinData.o

Note: Because the estimates of city and metropolitan areas are based on national definitions of what constitutes a
area, cross-country comparisons should be made with caution.



1/3 of urban people live in "slums.”
2018, UN Habitat via World Bank

"Slum" lacks one or more of: improved water, improved
toilet, enough living area, durability of housing.

No data 0% 10% 20% 30% 40% oU% oU% (0% oU% 90% 100%

| || | | | | B ]

Source: UN HABITAT OurWorldInData.org/urbanization « CC BY
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Katrlna New Orleans 2005-08-31
o i AT

-
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Sandy, New York City, 2012-10-28/29
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Urban growth could affect food supply.

Many cities (~3% of land) are located
on prime agricultural land (~10% of
land).

If doubling of urban population leads to
doubling of urban area, prime
agricultural land could be removed
from food production.
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Food

Nearly a billion people are chronically
hungry because they cannot compete
economically for food with wealthier people,
not because the world does not produce
enough food to feed everyone well.
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Engel’s law

1857, International Statistical Institute Bulletin 1895

In human diets, food expenditures increase
with income & family size, but the ratio of
food expenditures to all expenditures
decreases with increasing income.

Roughly, food expenditures ~ log(income),
so food/total ~ log(income)/income falls as
income rises.

=» The poorer people are, the bigger the
share of the household budget taken by
food.
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Bennett's law

Geographical Review 1941

In human diets, the ratio of calories derived
from cereals (wheat, rye, rice, barley, oats,
corn, millets, grain sorghums) & tubers
(white potatoes, sweet potatoes, cassava)
to all calories consumed is lower, the
higher a household’s or country’s income.

=» Prices of cereals & tubers affect poor
people more than they affect the rich.

= Meat consumption rises as income rises.
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Cereal productionutilization and stocks

Million tonmeas I illdoay tomnes

a000FAQ: “global cereal production in 20241000
... Now stands at 2 841 million tonnes.”

20145 200617 2018019 2020027 2022723 Z024/25%
FAO Cereal Supply and Demand Brief https://www.fao.orq/worldfoodsituétlfc'):*rﬂcsdb/en
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2500

2550

P ROCERON (=L 2] = LItEliZation et axis)

B Stocksrighi xi% RELEASE DATE: 06/12/2024




1 tonne (1000 kg) of carbohydrate
supplies enough energy for 4-5
people for 1 year.

200 kg of this
grain provides

kilocalories per
day for a year

Rice 2,000
Wheat pasta 2,032
Corn (maize) 1,984
Oatmeal 2,028

2.8 bln tonnes of cereals have enough
calories for 11-14 billion people.
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"chronic undernourishment/severe
food insecurity” = long-term inability ss 5,
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One person in ten is chronically hungry now.
Global number & % of chronically
undernourished rose since 2014.

FAO, IFAD, UNICEF, WFP, WHO State of Food Security and Nutrition in the World 2023

20@?5 20'06 20'07 20l08 ZO‘Q @16] @1 20’12 20'13 20'14 2'@ 115 20II7 ZUlIS 20l19 20'20 2@ 0322

w=fp== Prevalence of undernourishment (percentage, left axis)  e=fpmm Number of undemourished (millions, right axis)



WORLD CEREAL MARKET AT A GLANCE

People ate = FAO Food Outlook June 2021, p. 1
1171 /2778 2019/0  2020/21 2021/22 Change:

4 2 0/ f estim. f'cast 2021/22
— 0 O over
Gentrification of food
ce real million tonnes %
grains Used Rk §
) Production 2710.7 27686 2820.9 1.9
In 2020/ 21 B Trade’ 440.1 468.0 469.3 :
Total utilization 2713.7 2 825.7
58% fed Food 1151.4 1183.9
animals & Feed 1007.8 1 070.2
_ Other uses 554.5 : 571.6
machines. Ending stocks? 8223 8088  811.5

SUPPLY AND DEMAND INDICATORS

Per caput food consumption:

World (kg/yr) 149.3 150.2 150.3 0.1
LIFDC (kg/yr) 1523 153.7 153.4 -0.2

2025-01-23




Cereals allocated to food, animal feed and fuel, World Our World

Cereal crops allocated to direct human consumption, used for animal feed, and other uses - mainly industrial uses
such as biofuel production. This is based on domestic supply quantity for countries after correction for imports,
exports and stocks.

Industrial uses

U Industrial uses (often fuel) (often fuel)
4x increase:
et <O,/ bln tin 1961 Animal feed
to 2.8 bin tin 2021 _
1.5 billion t An|ma| feed
1 billion t
Human food
500 million t
Human food
. 1961 1970 1980 1990 2000 2010 2021
Data source: Food and Agriculture Organization of the United Nations (2023) OurWorldinData.org/land-use-diets | CC BY

Note: The FAO apply a methodological change from the year 2010 onwards.



Hunger is economically invisible.

Chronically undernourished people
exercise less demand (supported by
customers' orders and capacity to
pay) in world food markets than those

who demand meat, biofuels, & other
non-food uses of cereal grains.

Poor people, especially poor children,
do not outbid rich people's demand to
feed animals & machines.
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Migration
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PRE-CIVIL WAR

Persons Obtaining
Lawful Permanent

RISING

ANTI-IMMIGRANT
SENTIMENT

Resident Status:

1820-2022

US Dept. of Homeland Security |

Yearbook of Immigration
Statistics 2022; Haaga,
Population Reference Bureau
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QUOTAS RESTRICT U.S.
IMMIGRATION LEVELS

1925

Immigration Reform
& Control Act 1986
legalized most
undocumented
immigrants who
arrived in US
before January 1,
1984.

1940 1955 1970
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2000

MORE IMMIGRANTS,
RENEWED CHALLENGES

2015
2022



Incarceration rates of immigrants & US-born

men,1870-2019: all immigrants

3,000 1st Gen. Immigrants

30004 ® US-Bom A%

2,500+
2,000-
1,900+

1,000~ . 5

Incarceration Rate (per 100k)

500 B "

0

1880 1900 1920 1940 1960 1980 2000 2020

Abramitzky et al., "Law-Abiding Immigrants: The Incarceration Gap between
Immigrants and the US-Born, 1870-2020."
American Economic Review: Insights, 6 (4): 453—71. 51



International migrant stock more

than doubled, 1960-2000.
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World Bank, The Evolution of Global Bilateral Migration 1960-2000,
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Most migrant stock lived in North

America & Europe, 1990-2019.

3@0 mln UN Pop. Div., International migrant stock 2019
https://www.un.org/en/development/desa/population/
50 migration/data/estimates2/estimatesgraphs.asp?0g0
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~750 million people (15% of adults)
“desire to migrate permanently to

another country.”

Gallup polls of 453,122 adults in 152 countries 2015-2017
"The one in six Americans (16%) in 2017 who said they would like
to move to another country is the highest measure to date.”

158 million - USA (312 million in 2010)
47 million - Canada (34 million 2010)
42 million - Germany (82 million in 2010)
36 million = France (63 million 2010)
36 million = Australia (22 million in 2010)
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