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What do we Need to Know about
Population?

e How has the world’ s population grown through
history?

 What determines population growth?
 What drives population growth?

 How do population growth and density vary in
different kinds of societies?

* How does population growth atfect the
environment?

e What does the future look like?
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How has the world’ s population grown through history?

150 milli .
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What determines population
growth?

e Fertility: a measure of births per population
per year
— Crude birth rate: number of births per total
population per year
— Age specific fertility rate: number of births per
woman of a specified age (e.g. 20-24) per year

— Total fertility rate: the average number of
children born per woman: sum of ASFR for all
ages



What determines population
growth?

 Mortality: A measure of deaths per
population per year
— Crude death rate: the number of deaths per total
population per year
— Age specific mortality rate: the number of

deaths per population of a particular age (e.g.
1-4 or 70-74) per year

— Life expectancy: the average number of years
one can expect to live at a particular age



What determines population growth?
Age structure of a population
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What determines population growth?
Age structure of a population
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What drives population growth?
Measures

* Rising fertility
— Earlier maturation
— Shorter birth interval
— Declining mortality at reproductive age

e Declining mortality
— Control of infectious diseases, particularly in infancy
— Assured food supply
— Medical care??



What Drives Population Growth:

Theories

* Mortality driven:

— Invention of new technologies allows lowered
mortality and excess of births over deaths

— People will reproduce until they come up
against “positive checks” (Malthus)

e Fertil

— Po

tec

ity driven:
pulation growth forces people to create new

mologles to accommodate the extra people

— People are capable of limiting their fertility



What Drives Population Growth:
Demographic Transition

The Demographic Tranzition
The demoagraphic transition is a model of population history based on the experience of western Europe. The

demographic transition model describe s changes in human fertility and mortality related to shifts in economic
development, brought about by industrialization and urbanization.
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What Drives Population Growth:
Demographic Transition

Population at Stage 1 of the
Demographic Transition

High fertility
High mortality
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What Drives Population Growth:
Demographic Transition

The Demographic Tranzition

The demoagraphic transition is a model of population history based on the experience of western Europe. The
demographic transition model describe s changes in human fertility and mortality related to shifts in economic

development, brought about by industrialization and ur.b-anizjation. | | Mortahty iS now
It compises four stages: CtageZ  Declning deathratesarlcomiming gh b s already low, and
Stage 3: Declining birth and death rates
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change much.
Therefore,
future
population
growth will be

almost entirely
fertility driven




How do population growth and
density vary in different kinds of

socleties?

Density of population

Nomadic foragers
Shifting cultivators
Agrarian civlizations
Industrial societies

Maximum growth rate
Nomadic foragers
Shifting cultivators
Agrarian civilizations
Industrial societies

<1/km?
10-15/km?
400/km?
800/km?

<.02%/yr

S%/yr
>2%/yr



How do population growth and density
vary 1n different kinds of societies?

Effects of increasing population density

e Larger group size

Increased pressure on local resources
Increased infectious disease morbidity

Possibilities for increased division of labor



How do population growth and density
vary 1n different kinds of societies?

Effects of faster population growth

* Younger age structure

* More complex families

* Higher rates of migration
* Higher rates of conflict?



How does population growth

atfect the environment?
Some adverse affects, all else being equal

Decreased habitat for other species
Resource depletion
- Changes 1n land cover
- Deforestation and loss of carbon sinks
- Extinction of prey species
Pollution
- Nitrogen from fertilizers and wastes
- Sulfur from combustion
- Other air pollution —photochemical smog etc.
Increased greenhouse gas emissions



How does population growth
affect the environment?

But: all else 1s never equal

I = PAT:

Impact = population x affluence x technology



How does population growth
affect the environment?

Ecological footprint: The amount of land it
takes to support one person (in hectares)
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What does the future look like?

Figure 2. World population growth rates: past estimates and medium-, high- Figure 1. . . [ Population increase during
and low-fertility variants, 1950-2080 World Population Growth in the preceding decade

Historical Perspective —— Total world population o
[0 World population reaches the next billion

Growth rate (per cent) Population in billions Increase in millions

1950- 1955~ 1960- 1965- 1970- 1975- 1980- 1585~ 1990- 1995- 2000- 2005- 2010- 2015- 2020- 2025~ 2030- 2035- 2040- 2045-
1935 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

0 .
Source: Uit Naticms Populsion Diisica 1750 1800 1850 1900 1950




What does the future look like?

Some r¢]

oresentative Total Fertility Rates

Country TFR 1985 TFR 2000 TFR 2005-2010
World 4.2 2.8 2.52
Rwanda 7.8 5.7 54
Malawi 7.4 5.3 6.0
Bangladesh 5.5 3.1 24
India 4.3 3.1 2.7
Mexico 3.9 2.8 24
USA 1.8 2.1 2.07
Japan 1.7 1.5 1.3
[taly 1.5 1.3 14
Hong Kong 1.72 0.81 0.99




What does the future look like?

I = PAT:

The effects of population growth on the
environment will be magnified by increases
in the affluence of world populations



What does the future look like?

An aging population

Population at the End of Stage 3 of
the Demographic Transition
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Is the World Headed This
Direction?

IRLL WORLD
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What does the future look like?
A long-term fantasy

If the world population levels off at 10 billion mid-century

And global TFR declines to 1.9 and stays there, population in
3000 will be 2.14B, around the 1950 level

And global TFR declines to 1.7 and stays there, population in
3000 will be 76 M, probably about the 2000 B.C.E. level

And global TFR declines to 1.3 and stays there, population
in 3000 will be 24K



