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Human Population Dynamics 4

Your notes

Demographic Variables

Inputs to human populations: births and immigration
= Births andimmigration are inputs that contribute to the growth of a population
= Crude birthrate (CBR):
= Thisis the number of live births per 1000 people in a population peryear

= Forexample, a CBR of 15 means 15 babies are born forevery 1000 people in that population
eachyear

= CBRiscalculated by dividing the total number of live births in a year by the total population and

then multiplying by 1000
total number of live births
R = ; X 1000
total population
p
o
Worked Example
Acountry has 25 000 live births in ayear, and the total populationis 500 000.
Calculate the crude birthrate.
Answer
CBR = (number of live births / total population) x 1000
CBR=(25000/500000)x1000
CBR =50 births per1000 individuals
\

= Immigrationrate:

= Thisis the number of immigrants per1000 people in a population peryear

Outputs from human populations: deaths and emigration

= Deaths and emigration are outputs that reduce the size of a population

= Crude deathrate (CDR):
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= Thisis the number of deaths per1000 peoplein a population peryear ‘/
= Forexample, a CDR of 8 means 8 people die forevery 1000 people in that population each Your notes
year

= CDRis calculated by dividing the total number of deaths in a year by the total population and then

multiplying by TO00
total number of deaths
R = ; X 1000
total population
.
Worked Example
Ina givenyear, acountry recorded 15 000 deaths, and the total populationis 750 000.
Calculate the crude deathrate.
Answer
CDR = (number of deaths / total population)x 1000
CDR=(15000/750000)x1000
CDR =20 deaths per1000 individuals
L

= Emigrationrate:

= This measures the number of people leaving a population per1000 people peryear

Quantifying population dynamics
= Population growth and decline can be quantified through several key measures:
= Total fertility rate (TFR):

= Thisisthe average number of children a womanis expected to have during her lifetime, based on
current age-specific fertility rates

= |ndeveloping countries, TFR tends to be higher (e.g. due to limited access to family planning)

= TFRis calculated by summing the age-specific fertility rates (ASFR) and multiplying the result by
five

TFR= 2 ASFRX5

s
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Worked Example

A country has the following fertility rates per 1000 women in each age group:

15-19 years: 20 births per1000 women
20-24 years: 85 births per1000 women
25-29 years: 100 births per 1000 women
30-34 years: 80 births per1000 women
35-39 years: 40 births per1000 women
40-44 years: 10 births per 1000 women
45-49 years: 2 births per1000 women

Calculate the total fertility rate.

Answer

TFR=(20+85+100+80+40+10+2)x5

TFR =1685 births per1000 women

TFR =1.685 children perwoman

This means that, on average, awomanin this country is expected to have approximately 1.69 children
over herlifetime based on current fertility rates.

\

= Life expectancy:

= Thisisthe average number of years a personis expected to live from birth, assuming current

demographic factors (such as healthcare) remain the same

= Doubling time (DT):

= Thisis the number of years it would take a population to double in size, based onits current growth

rate
DTis calculated using the 'rule of 70": divide 70 by the population growth rate percentage

_ 70
~ growth rate %

o

Worked Example

Apopulationhas a growthrate of 2% peryear.

Calculate the doubling time.
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Answer
DT=70/growthrate
DT=70/2

DT =35years

Naturalincrease rate (NIR):

= Thisis the difference between the crude birthrate and crude deathrate, usually expressed as a
percentage oranumberper1000.

= |fthe birthrateis higherthan the deathrate, naturalincrease occurs
= NIRis calculated by subtracting the CDR from the CBR and then dividing the result by 10

_ (CBR-CDR)

NIR 10

o

Worked Example

Acountry has a CBR of 25 births per 1000 individuals and a CDR of 10 deaths per 1000 individuals.
Calculate the natural increase rate.

Answer

NIR=(CBR-CDR)/10

NIR=(25-10)/10

NIR=1.5%

o

Examiner Tips and Tricks

Make sure you can define terms like crude birth rate, fertility rate and life expectancy. These often
come up in exam questions.

L
Human Population Growth

Rapid growth of the global human population
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= The globalhuman population has followed a rapid growth curve, particularly in the past century ,
= The global human population grew very slowly until 18th century Your notes
= From10 000 BCEto 1700 CE, the average growth rate was just 0.04% peryear
= There has been exponential growthin the global human population since the mid 18th century
= [n1800, the world population was about 1billion
= By 2024, the population willhave grown to over 8 billion

= This growthislargely due to improvementsin medicine, agriculture and technology, which have
reduced deathrates

= The growthrateis starting to fallagain

= However, the world populationis projected to continue to grow until approximately 2100, when it
couldreach more than 11 billion

21% 11.2 BILLION
2%

1.8%
162
142
12%
12
0.8%
0.6%
0.4%
0.2%
(004

POPULATION GROWTH RATE

0.9 BILLION

PROJECTION

World population total and growth rate, 17750-2015 (with projections until 2100)

Models to predict future global population growth
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= Population models are used to predict the growth of the human populationin the future
= These models take into account birth rates, death rates, fertility rates, and migration

= Models canhelp policymakers understand trends and make decisions about resource use,
healthcare and urban planning

UN projection models

= The United Nations (UN) uses models to project future global population growth, offering three
different scenarios:

1. High-fertility scenario: assumes higher birth rates will continue, leading to a more rapid
populationincrease

2. Medium-fertility scenario: assumes a steady decline in fertility rates, leading to moderate
population growth (this is the most likely scenario)

3. Low-fertility scenario: assumes fertility rates will drop significantly, leading to slower growth ora
shrinking population

= By 2100, the global populationis projected to be around 9.7 billion in the medium-fertility scenario

Uncertainty of future fertility rates
= Predicting fertility rates is challenging, leading to uncertainty in population forecasts

= Changes in cultural norms, economic conditions, and government policies can allinfluence
fertility rates

= Countries that went through Industrial Revolutions in the 18th and 19th centuries
experienced rapid population growth

= Today those countries are developed and their growth rates have fallen
= |nsome cases, they have fallen so much that their total populations are in decline (e.g. Japan)

= The fastest population growth today occurs in developing countries that are rapidly industrialising
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Global pattern of population growth rate (2021)
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Managing Human Population Growth

Direct Management of Population Growth

= Population managementinvolves policies aimed atinfluencing the size, growth and distribution of
human populations

= These policies focus on birth rates (pro-natalist or anti-natalist) or on migration (immigration and
emigration).

=  Governments use these policies to address concerns such as:
= Qvercrowding
= Economic demands

= Ageing populations

Anti-natalist policies
= Anti-natalist policies reduce birth rates in countries with high population growth

= These policies are common in countries facing overpopulation, where resources are strained

Methods used
= Education and awareness: promoting smaller family sizes and the benefits of fewer children

= Forexample, China’s One-Child Policy (introducedin 1979) aimed to slow population growth by
limiting families to one child

= Access to contraception: improving the availability of birth control methods to reduce unwanted
pregnancies

= Forexample,inindia, family planning campaigns have included the distribution of free
contraceptives

= Financial incentives: offering financial rewards or penalties to influence family size

= Forexample, Vietnam’s Two-Child Policy (introducedin the 1980s) aimed to limit family size by
encouraging people to have only two children

= The policy was supported by:
= Financial penalties forlarger families
= |ncentives such as preferential housing and education benefits for those who complied

Outcomes
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= Anti-natalist policies lead to:
= Slower population growth
= Reduced pressure onresources

= However, they can also cause long-termissues, such as an ageing population (fewer young people to
support the elderly)

Pro-natalist policies

= Pro-natalist policies encourage anincrease in birth rates in countries with low or negative population
growth

= These policies are used in countries facing ageing populations or labour shortages

Methods used
= Financial incentives: offering parents monetary support for having more children

= Forexample, France’s Code de la Famille (1939) offers cash bonuses, paid parental leave and
subsidised childcare to encourage larger families

= Parental support: providing benefits such aslonger parental leave or free childcare

= Forexample, Sweden offers generous parental leave (up to 480 days shared between both
parents) to support family growth

= Cultural encouragement: promoting family-friendly values through campaigns or media

Outcomes
= Pro-natalist policies help to:
= Boostpopulation growth
= Ensure abalanced ratio between working-age individuals and the elderly

= However, they may take time to show effects and could face cultural resistance

Migration policies

= Migration policies manage immigration (inward) and emigration (outward) to influence population size
and labour markets

= Countries may encourage orrestrict migration based on economic needs and population growth
goals

Methods used
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= Openimmigration policies: allowing more people to enter the country, particularly if there is aneed for ,

workers
Your notes

= Forexample, Germany has encouraged immigration to offsetits declining population and labour
shortages

= Restrictions onimmigration: limiting the number of people who can enter a country to control
population growth or preserve jobs for citizens

= Forexample, Australia has a strictimmigration policy based on points
= This points-based system favours skilled workers

= Encouraging emigration: some countries promote emigration to relieve population pressure

Outcomes
= Immigration can help to:
= Balance anageing population
= Provide labour
= Diversify the economy

= Emigration canreduce population pressure, but may lead to a 'brain drain', where skilled workers leave
the country

o

Examiner Tips and Tricks

Make sure you are aware of the potential long-term effects of anti-natalist, pro-natalist and
migration policies, such as ageing populations or labour shortages.

L
Indirect Management of Population Growth

= Indirect population managementinvolves policies that do not directly aim to control population
growth but still affect factors such as birthrates, death rates and migration

= These policies focus on economic, social, health and development areas

= These policiesindirectly influence population dynamics

Economic policies

= Economic policiesinfluence population growth by:
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= Improvingliving standards

= Changing family planning decisions
= |nlesswealthy societies, families feel economic pressure to have more children because:

= Children contribute to family income: in many rural or low-income areas, children may work on
farms or help with small businesses, providing extraincome for the family

= Lack of social welfare: without government support like pensions or healthcare, parents may rely
on their childrento support theminold age

= Higher child mortality rates: in areas with poor healthcare, parents may have more children to
ensure that some survive to adulthood

= Limited access to education: with fewer opportunities for higher education, children are often
seen as a source of immediate labour and support, rather than aninvestment for the future

= Wealthier societies tend to have lower birth rates, as families may prefer to invest more in fewer
children

Methods used
= Job creation and economic stability: improved employment opportunities canreduce poverty
= Thisleads to fewer children as families focus on education and careers

= Welfare systems: governments that provide strong social welfare systems help families feel secure
with fewer children

Outcomes

= Higherliving standards often lead to lower birth rates, as families feel less economic pressure to have
many children

= Economic development can slow population growth as people focus more on career and lifestyle
choices over family size

Social and gender equality policies
= Policies that promote gender equality and social development indirectly reduce birthrates

= Thisisbecause these types of policies empower women to make informed family planning
decisions

Methods used

= Education for girls and women: increasing access to education leads to delayed marriages and
childbirth, as well as smaller family sizes

= Workforce participation: encouraging women to join the workforce allows them to focus on careers
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= This oftenleadsto smallerfamilies and later pregnancies
Outcomes

= Improved gender equality leads to more choices forwomen, resulting in lower birthrates

= Societies with greater gender equality have higherlevels of education and economic participation,
both of which can reduce population growth

Public health and welfare policies
= Health policies affect population growth by lowering death rates and improving overall well-being

= Bothof these caninfluence birthrates

Methods used

= Improved healthcare: providing better healthcare, especially maternal and child health services,
reducesinfant mortality

= This canleadto smaller family sizes
Outcomes

= Betterhealthcare reduces both death and birthrates, leading to more stable population growth

p
Examiner Tips and Tricks
Make sure you are able to differentiate between direct and indirect policies. Direct policies, like
China’s One-Child Policy, explicitly target birth rates, while indirect policies, like improving girls'
access to educationin countries like Bangladesh, influence population growth through broader
socialchanges.

\
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Population Composition & Modelling

Human Population Models

Age-sex pyramids
= The composition of human populations can be modelled and compared using age-sex pyramids

= These are sometimes referred to as population pyramids, age-gender pyramids or age structure
diagrams

= Anage-sexpyramidis a graphical representation of a population's age and sex structure

= |tdisplaysthe percentage ornumber of individuals in each age group and gender within a given
population

= They typically show data for a particular country orregion
= The age-sexpyramidis usually represented as a horizontal bar graph
= The age groups are displayed along the vertical axis
= The percentage ornumber of individuals in each age group is displayed along the horizontal axis
= Theleftside of the graph displays the male population
= Theright side shows the female population

= The shape of the age-sex pyramid can provide insights into the demographic characteristics of a
population

= Forexample, a pyramid with abroad base and a narrow top indicates a young population with high
fertility rates and low life expectancy

= Whereas a pyramid with a narrow base and a broad top indicates an ageing population with low
fertility rates and high life expectancy
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NARROWER SECTIONS SUGGEST d
A HISTORIC FALL IN BIRTH RATE Your notes
 ORNGREASED DEATHL RATEIDUE| (B SR S D

TO WAR OR DISASTER /" EE’IECC:!LDEST AGES PEOPLE

BULGES CAN INDICATE

THE EFFECTS OF LARGE WIDER FEMALE SECTION
SCALE MIGRATION SHOWS WOMEN LIVE o

LONGER IN THAT COUNTRY

MALE FEMALE

100+
95-99
90-94
85-89
80—34
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-390
30-34
25-29
20-24

15-19
10-14

5-9

0-4

| |
° 4

[ \
2 1 0 0 4 2 £ 4 5

POPULATION (IN MILLIONS) AGE GROUP POPULATION (IN MILLIONS)

4
)

A NARROWING BASE WIDE POINTS SHOW
SHOWS A DECREASING HISTORIC HIGH BIRTH
BIRTH RATE RATES

BASE INDICATES BIRTH
AND INFANT MORTALITY
RATES

An example of a population pyramid
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= Age-sex pyramids are used by policymakers and economists to:
= Understand population trends
= Forecast future population growth
= Planforsocialand economic policies

= Theyare alsousedinfields such as public health, education and social welfare to plan for the needs of
specific age groups within a population

= This means that governments can estimate and plan for spending
= Anage-sex pyramid can be used to identify the following groups:

= Youngdependents

= Old dependents

= Economically active (working population)

Population structures of LICs and HICs
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NIGER — 2010

MALE

1.6 1.2 0.8
POPULATION (IN MILLIONS)

0 O
AGE GROUP

Age-sex pyramid for Niger
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FEMALE

0.8
POPULATION (IN MILLIONS)

= Low-income countries (LICs) like Niger typically have a concave pyramid shape

= Thisindicates:

High birthrate
Low life expectancy

High deathrate

Highinfant mortality rate

Young dependent population dominates
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NEPAL — 2015 ,
Your notes

MALE FEMALE

100+
95-09
90-94
85-89
30—-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
A0—-44
35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4

2 1.6 1.2 0.8 0.4 0 0 0.4 0.8 1.2 1.6 2
POPULATION (IN MILLIONS) AGE GROUP POPULATION (IN MILLIONS)

Age-sex pyramid for Nepal

= More developed LICs like Nepal typically have a pyramid shape with a taller base, like the one shown
above

= Thisindicates:
= Decreasing birthrate
= |ncreasinglife expectancy
= Decreasing deathrate
= Decreasinginfant mortality

= Decreasing young dependents andincreasing economically active population
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UNITED STATES - 2018

100+

95-99
90-94
35—89
80—-84
75-79
70-74
65—69
60-64
55-59
50-54
45-49
A0—-44
35-39
30-34
25-29
20-24
15-19

10-14

5-9
0-4

3 0] 0 3

Age-sex pyramid for USA

FEMALE

6 9
POPULATION (IN MILLIONS)

= High-income countries (HICs) such as the USA typically have a column shape

= Thisindicates:

= Lowbirthrate

= Highlife expectancy

= | owdeathrate

= Lowinfant mortality

= | arge working age population

o
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Worked Example ,
An age-sex pyramid is shown below. Your notes

What does the shape of the pyramid tell you about the population structure of the country?

Male Female

3 2.4 1.8 1.2 0.6 0] 0 0.6 1.2 1.8 2.4 3
Population (in millions) Age group Population (in millions)
Answer

= Thenarrow base means alow birthrate

= Alow birthrate means alow number of young dependents

= Areasonably broad top means high life expectancy

= The majority of the populationis between 40 and 60

= This means there will be alarge number of elderly dependentsin the future

o

Worked Example

The figure below shows age-sex pyramids for Mexico in 1980 and 2010.
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Describe the changes in Mexico's population structure between 1980 and 2010.

1980 2010

age age

100+ 4 female 100+ - female
95-99 A 95-99 -
90-94 - 90-94 -
so8i] O el o
7579,  dependent 7579 dependent
7074 A 70-74 A
65-694. ______________. 65-691_ .. .__.
60-64 60—64 1 .
55-59 1 . 55-59 - econor_mcally
50—54 1 economlcally 50-54 - active
45-49 active 45-49-
40-44 40-44 1
35-39+1 35-391
30-341 30341
25-29 1 25-29
20-24 4 20-24 4

1510 15194 .
10-14 - 1014 -

5-9 - 5-9 -

0-4 1 0-4 -

6048362412 0

0 1224364860

population (millions)

Answer

= |In2010 there are:

6.048362412 0

young dependent

= More economically active / working /15-64 year-olds
= More elderly / old dependents / 65+ year-olds
= Moreyoung dependentsintotal /bandsup to 19 become more even

o

0 1224364860
population (millions)

Examiner Tips and Tricks
Remember—wheninterpreting an age-sex pyramid, you need to look at four key areas:

= Younger population - is the birth rate high or low?

= Working population - are there enough people of working age to support the young and old
dependents?

= Elderly population -isitlarge orsmall? (if itis large, then life expectancy is high)
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= Male/female split - are there any noticeable differences between the numbers of males and ,
females?
Your notes

Demographic transition model (DTM)
= The DTMis a model that shows how a population transitions over time:
= From apre-industrial stage, with high crude birth rates and high crude deathrates

= Toaneconomically advanced stage, with low or declining crude birthrates and low crude death
rates

= The DTMillustrates five generalised stages that countries pass through as they develop

= |tshowshow the birth and death rates change and how this affects the overall population of the
country

STAGE 1 = STAGE 2 STAGE 3 STAGE 4 STAGE 5

- S~
.
% > NATURAD — —
g INCREAGE |
B W POPULATION
falry
=2
28
U'f o
= 8 ~—-——X<
E (@] ——
o L~ \—&ﬂ,
TIME

KEY:

—— =TOTAL POPULATION
—— =BIRTH RATE

—— =DEATH RATE

The Demographic Transition Model
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Stagel

= The total populationislow

= High birthrates due to lack of contraception and family planning
= Highdeathrates due to poorhealthcare, poor diet and famine

= Highinfant mortality, whichleads people to have more children so that some children survive to
adulthood

Stage 2
= Thetotal population starts torise rapidly
= Birthratesremain high as people continue to have large families

= Deathrates decrease as aresult of improved diets, better healthcare, lowerinfant mortality and
increased access to clean water

Stage 3
= Thetotal population continues to increase but the rate of growth begins to slow

= Birthrate begins to fall rapidly due to increased birth control, family planning, increased cost of raising
children and low infant mortality rate

= Deathrate stilldecreasing but at a slowerrate as improvements in medicine, hygiene, diet and water
quality continue

Stage 4
= Thetotal populationis high andisincreasing slowly

= Birthrateislow and fluctuating due to accessible birth control and the choice of having fewer children
as well as delaying the age women start to have children

= Deathrateislow and fluctuating

Stage 5
= The total population starts to slowly decline as the death rate exceeds the birthrate
= Birthrateislow and slowly decreasing

= Deathrateislow and fluctuating
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