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1. Measuring Population Growth and Change
• Basic Demographic Equity
• Natural Increase Rate
• Population Growth Rate
• Basic Measurement Methods of Population

Change
2. World population
• World Population Growth: Historical

Development
• World Population Today
• Population Projections
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Pn = Po x  e r.n
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Population 
Change

Birth

Death Immigration

Components of Population Change

Natural Increase Migration

Emigration
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• To understand the population processes that shape the size and composition
of a region's population, population growth and change must be measured in a

variety of ways.

• The most basic characteristic of a population is its size. The main population

processes are births, deaths and migrations.

• The population of an area increases with a birth there and/or a person

arriving from another place.

• The population of the same area also decreases with the death of someone

and/or migration to another place.

Measuring Population Change 4
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FP = SP + B – D + I - O
FP = Final Population (After a certain time interval from the starting

population

SP = Starting Population
(During the time interval)

B = Birth
D = Death
I = Immigartion
O = Out Migration (Emigration)

Basic Demographic Equity 5

• Births, deaths, and immigration produce basic demographic equality.
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• The easiest and most widely used method of measuring population
change is the calculation of crude birth and death rates.

• Crude birth rate

• CBR = (Number of live births: Mid-year total population) x 1000
• Crude birth rate (CBR) is the number of births in a place in a year

divided by the total mid-year population of the same year. Speed is
normally displayed in thousandths.

• Example: In region A, where mid-year population of 20,000, if there are 420 births
during a year, the mid-year population (crude birth) rate of births is 0.021 (21/1000,
21 per thousand).

• Crude death rate

• CDR = (Number of deaths:Mid-year total population) x 1000
• Crude death rate (CDR) is the number of deaths in a year divided by the

total mid-year population of the same year.
• Example: In region A (population 20,000), if 180 people died in a year, the crude death

rate was 0.009 (9/1000, 9 per thousand).

Measuring Population Change 6
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• Rate of natural increase, RNI
• RNI = (Crude birth rate– Crude death rate)
• The natural population growth rate, which does not include population

changes due to migration or departure of people from an area, is the
difference between birth and death rates and is a value usually expressed
as a percentage (or ‰).

• Example 1:

• RNI World = 18 – 7.5 = ‰ 10.5 or %1.05 (2019)

• Example 2:

• In a country with a population of 5,000,000 (B), if the birth rate is 35 per thousand
and the death rate is 14 per thousand; In this country, where the natural rate of
increase is 2.1% (0.035-0.014= 0.021), the population will be 5.105.000 people one
year later.

• In other words, at the end of one year in country (B), 175,000 babies will be born
and 70,000 will have died.

Measuring Population Change 7
G

G
R 

10
6 

PO
PU

LA
TI

O
N

 G
EO

G
RA

PH
Y 



Change in Natural Population Growth Rate in Turkey

Kaynak: Koç vd. 2010, http://www.hips.hacettepe.edu.tr/TurkiyeninDemografikDonusumu_220410.pdf
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(Annual number of births per 1000 people)

Kaynak: https://data.worldbank.org/indicator/SP.DYN.CBRT.IN?end=2019&start=1960&view=map

Crude Birth Rate, 2019 9

Dünya ortalaması (‰) 
1960: 32.0
1998: 22.0
2019: 18.0
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Kaynak: https://data.worldbank.org/indicator/SP.DYN.CDRT.IN?end=2019&start=1960&view=map

Crude Death Rate, 2019 

(Annual number of deaths per 1000 people)
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Dünya ortalaması (‰) 
1960: 18.0
1998: 9.0
2019:  7.5
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Kaynak https://data.worldbank.org/indicator/SP.POP.GROW?end=2019&start=1960&type=shaded&view=map

[Natural] Annual Population Growth Rate, 2019 

Dünya ortalaması (%) 
1960: 2.1
1998: 1.4
2018: 1.05
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Rate of population growth, RPG

RPG =[(Birth amount-death amount) ± Net migration rate] : Mid-year total 
population x 100

RPG = [Natural rate of increase + Net migration rate] : Mid-year total 
population x 100

1) In a place, those born in the same year are subtracted from those who die (natural
population growth),

2) +/- net migration amount is added/subtracted from the obtained value,

3) The value found is divided by the total mid-year population of that year;

4) The result is multiplied by 100 and the annual average growth rate is obtained.

Example: If country B, which has reached a population of 5,105,000 by natural increase, 
has received a net migration of 100,000 people in a year; year-end population will reach
5,205,000; in this case, the rate of increase would be 4.1%.

Rate of population growth 12
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1) Absolute change-AC
• AC= Pn - Po
• AC = 162.356.000 – 98.787.000
• AC = 63.569.000
2) Percentage change-PC
• PC = (Pn - Po) : Po x 100
• PC = (63.569.000 : 98.787.000) x 100
• PC = 64.35 %
3) Average annual increase AAI
• AAI = (Pn - Po) : n
• AAI = 63.569.000 : 50
• AAI = 1.271.380

4) Arithmetic growth rate - AGR
• AGR = [(Pn - Po) : n] : Po x 100
• AGR = 1.271.380 : 98.787.000 x 100  
• AGR = 1.29 % 

• Definitions
• Po = First (beginning of term) population
• Pn = Last (end of term) population
• n = Time between Po and Pn

• Example: Mexico
• Po = 98.787.000 (2000)
• Pn = 162.356.000 (2050)
• n = 50 years

Basic Measurement Methods of Population Change 13
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Percentage Population Change : New York, 2000-2010 14
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Year Population Annual Average Rate 
of Increase* (%)

1927 13.648.270 -

1935 16.158.018 2,11

1940 17.820.950 1,96

1945 18.790.174 1,06

1950 20.947.188 2,17

1955 24.064.763 2,78

1960 27.754.820 2,85

1965 31.391.421 2,46

1970 35.605.176 2,52

1975 40.347.719 2,50

1980 44.736.957 2,07

1985 50.664.458 2,49

1990 56.473.035 2,17

2000 67.803.927 1,83

Amount and Rate of Increase in Population in Turkey by Census, 1927-2000

* Calculated using the exponential rate of change.
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Amount and Rate of Increase in Turkey According to ABPRS (ADNKS), 2007-2020

Registration Year Population Amount
(person)

Absolute Increase
Amount (person)

Annual Average Rate 
of Increase* (%)

2007 70.586.256 -

2008 71.517.100 930.844 1,31

2009 72.561.312 1.044.212 1,45

2010 73.722.988 1.161.676 1,59

2011 74.724.269 1.001.281 1,35

2012 75.627.384 903.115 1,20

2013 76 667 864 1.040.480 1,37

2014 77.695.904 1.028.040 1,33

2015 78.741.053 1.045.149 1,34

2016 79.814.871 1.073.818 1,35

2017 80.810.525 995.654 1,24

2018 82.003.882 1.193.357 1,47

2019 83.154.997 1.151.115 1,39

2020 83.614.362 459.365 0,55

2021 84.680.273 1.065.911 1.27
* Calculated using the exponential rate of change.
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17Turkey's Population Change, 2000-2010

Kaynak: Yakar, 2012: 387



Exponential Rate of Change Method

Pn = Po x  e r.n

Population Estimate

Calculation of Annual Increase Rate (r)

Definitions
Pn= Period-end population (estimated population after n years)
Po= Population at the beginning of the period (if the period is 1985-1990; 
1985 population)
e= logarithm (e x value of 1 continuing as 2.7182818…)
r= Annual population growth rate (If this rate is 1%, it is written as 0.01)
n= number of years between Po and Pn (5 years for 1985-1990)

r = [ LN ( Pn :  Po )] :  n
r = ( LN ( 62.526 : 50.664) ) : 10
r = ( LN 1,23413) : 10
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Population Doubling Time

• The doubling time is the number of years required for the population to double in
size, which is assumed to continue to increase at a given annual rate.

• This growth is similar to the increase in money in a bank.

• The doubling times of the population according to different growth rates are as
follows:

Annual
population

growth rate (%)

Doubling Time 
(year)

0.5 139

1.0 70

1.5 46

2.0 35

3.0 23

7.0 10

Doubling Time(dt) = LN 2/r

Dt = LN 2 : 0,0139

Dt = 50 year
r = % 1,39 (Annual population growth rate of 
Turkey in 2018-2019 period)

In a simpler way, the doubling time can be 
calculated with the formula dt=70/r..

The annual population growth rate (r) of 
Turkey between 2020-2021 is 1.27%.

According to this; Tdt = 70/1.27 = 55 years.
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Population in Selected Areas of the World, 2012 20
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Dünya nüfusunun logaritmik büyüme eğrisi

Kaynak: Deevey: 1960

Three breaking points in world population growth

Growth of World Population 2121
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• Three breaking points, which can be called revolution, are of great

importance in the increase of the world population:

1. The Cultural Revolution made life easier thanks to the making of tools and

provided the first people with opportunities for nutrition and food storage.

2. The breaking point known as the Agricultural Revolution is a radical change

that started with plant and animal breeding 10 thousand years ago.

3. The breaking point corresponding to the Industrial (Industrial) Revolution

emerged with the conversion of fossil fuels into energy, which enables the
use of machinery in production.

• Agricultural and Industrial Revolutions are important because they create
changes in land use, settlement patterns, economy, migration patterns and

social mobility depending on population.

Growth of World Population 2222
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• 10 thousand years ago, few people lived on earth (an estimated 5-10
million people).

• Before the Agricultural Revolution, human societies of hunters and
gatherers spread throughout the world.

• These groups, living separately and in isolation from each other, showed a
low density of 4 people per 100 km².

• In this population of groups of less than fifty people, the men hunted while
the women gathered plants for food.

• Mortality rates were high due to consumption of poisonous plants,
vulnerability to disease and hunger, miscarriage, human slaughter, and

predatory and poisonous animal attacks.

• Birth rates were also high.

World Population Growth: The Cultural Revolution 2323
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• The Agricultural Revolution is the process of controlling, increasing and
improving the plant and animal existence that human can benefit from.

• Thanks to the chemical energy taken from the plants and animals they raised for
food, the heat energy obtained from some plants and the mechanical energy
obtained from the pack animals, the total amount of energy gained by humans
reached levels that could not even be imagined in Paleolithic societies.

• Thanks to the increased energy, the population of humanity began to multiply,
exceeding the highest amount it could reach until then.

• With the beginning of living in more crowded communities in the villages, thanks
to the accumulation of surplus surplus products, people who got rid of the
necessity of searching for food, turned to the division of labor, gave birth to
some high culture and mental activities that needed free time, and made many
discoveries and inventions.

World Population Growth: Agricultural Revolution

The First Settled and Agricultural Areas in the World
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• With the development of agriculture, people had the opportunity to eat
better, to gain resistance to diseases over time, to increase life expectancy a
little, and thus the population could increase.

• Since it is known that the population increased during the transition to
agricultural society, birth rates increased probably due to the nutrition system
in this period.

• Social change in society may also have affected the increase in population.

• It is known that there are significant fluctuations in the population of pre-
industrial societies related to the fluctuations in mortality rates due to
diseases.

• Some Demographic Characteristics of Agricultural Society

• Periodic famine and undernourishment

• susceptibility to skin diseases

• Relatively short lifespan

• High infant mortality and mortality rates

• Fluctuations in mortality

• High birth rates

• Although there are periods when it decreases, the population increase in general

World Population Growth: Agricultural Revolution 25
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• The Industrial Revolution originated in England in the second half of the 18th
century, although its roots go back further.

• From England it spread rapidly to Western European countries and the
United States, reaching Russia and northern Italy in the early 20th century.
Japan was the first Asian country to experience this revolution.

• The Industrial Revolution continues today and has spread to only a part of
the developing countries.

• Some Characteristics of Industrial Society

• Change in economic structure (transition from agriculture to manufacturing)

• Use of machine power instead of man power

• Increase in per capita production

• Rather than the local market of the products; start to be sold in regional,
national and international markets

• Increase in birth rates

• The death rate begins to slow

• Population explosion (increasing trend)

Growth of World Population: Industrial Revolution 2626
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• For most of human history, the world's population was small and its growth
was slow. The transition from hunter-gatherer to agricultural society

(between 8000 BC and 5000 BC) due to food security allowed the
population to increase.

• The world population was probably a little over 200 million in the first
years of the BC.

• 500 million in the early 1600s (beginning in the mid1600s, the population
began to grow faster as life expectancy at birth slowly increased with

trade, food production and security, and nutrition).

• 1 billion in 1803 (Thanks to the Industrial Revolution, the population

doubled in the 19th century, especially in Europe. The population of the
less developed countries grew more slowly during this time, but they

already held the majority of the world's population. Advances in medicine
and health have increased survival and life expectancy).

A Brief Summary of World Population Growth 27
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World Population Growth

http://www.bbc.co.uk/turkce/ozeldosyalar/2011/10/111028_world_population.shtml
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• According to historical records, the acceleration of the increase in the

world population started in European countries and in the lands where
Europeans settled overseas (in the USA, Canada, Australia).

• The areas with the fastest population growth today are; developing
countries in Africa, Asia, and Latin America. In these places where more

than ¾ of humanity lives, 90% of the world population growth takes place.

• Although the birth rate in these countries is two times higher than in

developed countries; death rates have fallen over the past 25-30 years.

• Today, although we do not fully know what the earth's capacity to carry

people is, many people think that the limits of this capacity are
approaching, and even exceeded.

Today’s World Population 2929
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Doubling Time of  World Population 30
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• In the 20th century, the Cold War caused the growing population and change in
people's geographic concentration to be ignored.

• Population growth during these years was geographically unevenly distributed.
Population growth patterns observed around the world are not the same. The
world can be roughly divided into three broad areas in this respect: the
developed, the underdeveloped and the least developed worlds.

• In developed countries, the annual average population growth rate in the 2015-
2020 period is 0.3%. However, in the underdeveloped world as a whole, this
rate is 1.3%; In the least developed world, which is low-income, economically
fragile, and has poor human development indicators, most of them in Sub-
Saharan Africa, it is 2.3%.

• Population growth rates in most of the developed world indicate either very
little increase or decrease.

• Although the population growth rate across Europe is 0.1% (which means, in a
way, zero natural growth); 0.5% in Northern Europe; It can be mentioned that
there is an increase of 0.4% in Western Europe and a decrease of -0.1% in
Eastern and Southern Europe.

World Population Today: Regional Differences 3131
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• According to the data of the United Nations, a large part of the world's
population growth; While underdeveloped countries constitute 84% of the
global population, they are the areas where 97% of the world population
growth takes place (United Nations, 2019).

• From another perspective, approximately 69 million children were born in
developed and industrialized countries during the period 2010-2015, and
more than 632 million children were born in underdeveloped countries. In
other words, 9 out of 10 children born were born in underdeveloped
countries (United Nations, 2017).

• In the underdeveloped world in general, there are great differences in
population growth regimes, even between countries.

• Annual population growth rate at country level in the period 2015-2020 is
3.8% in Niger; Although it is 3.6% in Uganda and 2.5% in Afghanistan; 1.4%
in Turkey; 1.1% in Mexico; 0.5% in Germany; 0.1% in Russia; -1.1% in Latvia
and -1.5% in Lithuania (UN World Population 2019).

Today’s World Population 3232
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• The current outlook for population growth rates could be a symptom of a
demographic crisis for Eastern and Southern European countries. Annual

population growth rates in these regions are as follows: Bulgaria(-0.7%),
Romania(-0.7%), Ukraine(-0.5%) and Hungary(-0.2%); Such as Bosnia and

Herzegovina (-0.9%), Croatia (-0.6%), Greece (-0.4%) (the rate of increase
is also zero in Italy and Spain)

• China, the world's most populous country, has a natural rate of growth of
only 0.5%, so its population is growing at a slow rate and may eventually

face population decline soon. With a total fertility rate of 1.7 children,
China has already faced the problem of population aging due to the one-

child policy it has implemented for many years. 12% of the Chinese
population is aged 65 and over.

• India, the second most populous country in the world, has an annual
population growth rate of 1.0% and a fertility rate of 2.2; that is, its

population is growing faster than China and it is estimated that India's
population will surpass China before 2030.

Today’s World Population 3333
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• Africa (26 per thousand) and especially East and Central African countries

have an increase of 2.7% and 3.0% respectively and fertility rates of 4.4
and 5.5.

• In some countries in these regions, the rate of increase is at the level of
3.0-3.5%. In short, population growth rates are very high and long-term

population growth is achieved.

• Population growth rates are lower in Central America, South America and

the Caribbean than in Africa (between 0.4% and 1.2%), the population
continues to increase for now as fertility rates are between 1.9 and 2.2

children.

• The annual population growth rate of Turkey in the 2015-2020 period is

1.4%, the fertility rate is 2.0 (United Nations, 2019). In this way, the
population of the country will continue to increase for a while.

Today’s World Population 3434
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• Today, in almost all developed countries, fertility is below the replacement level,

which corresponds to 2.1 children per woman, and the population growth rate is 0.3%

on average.

• In contrast, a high percentage of population growth will occur in developing

countries that will not be able to absorb the additional population in the coming

decades.

• It is expected that the international migration caused by the capital concentrated in

the rich countries and the young population mainly concentrated in the poor

countries over the decades will prevent economic globalization.

• Another comparison between developed and developing countries can be made over

the different age structures of their populations.

• In countries with a rapidly growing population, the young population is high. In

rapidly congested areas of the world (Africa, Asia and Latin America), a significant

portion of the population (40-60%) consists of those under the age of 25. Youth rates

are significantly lower (30% less) in North America, Europe and Oceania (Peters and

Larkin, 2005; United Nations, 2019).

Today’s World Population 3535
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World Population Clock, 2016

Kaynak: http://www.prb.org/pdf16/prb-wpds2016-web-2016.pdf
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• So far we have reviewed the situation of the world's population in the
perspective of the past. At this point, the following questions should be
asked:

• What will the current world population be in the future?

• Will the distribution of this population around the world change?

• The answer to these questions depends on a set of estimates of population
dynamics over a given period, and this is a population projection.

• The projection for population size at a particular date in the future is
based on a set of assumptions regarding birth and death for the world-wide
and additional migration processes for different parts of the world, which
can affect population growth over time.

• How accurate are the assumptions regarding these processes; the
projection will be as close to reality.

• Despite their difficulties, projections are considered necessary and useful
because they prompt us to consider the consequences of population
trends.

Population Projections for the Future 37
G

G
R 

10
6 

PO
PU

LA
TI

O
N

 G
EO

G
RA

PH
Y 



• The total fertility rate of the developing world has halved since the mid-
20th century (6.06 in 1955 and 2.6 in 2019; 2.8 excluding China) that is,
some analysts expect fertility rates to continue to decline, with some
evidence of a transition from high to low fertility. argues that the risk of
population growth is greatly reduced, the new problem is a population
gap and the aging of the world population.

• Others argue that the threat of world population growth is now a regional
rather than a global issue, and as a result, the risk is observed in
countries with high fertility regimes.

• In reality, to say that population growth is a regional problem is to ignore
the problem for the Western world, but this is a view that puts the West
at risk.

Population Projections for the Future 38
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• Today, the world population continues to increase, although at a slower
rate than in the recent past (2.1 percent in the 1960s). Ten years ago, the
global population was growing at a rate of 1.24% per year. Now it is
growing at a rate of 1.1% per year, adding 83 million people to the world's
population each year.

• The world population is projected to increase to 8.5 billion (between 8.4
and 8.7 billion) in 2030, 9.7 billion (between 9.4-10.2 billion) in 2050, and
10.9 billion (between 9.6-13.2 billion) by 2100.

Population Projections for the Future 40
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• UN analysts predict that future population growth will occur in less developed
parts of the world, especially in Africa. More than half of the expected growth
in global population from 2017 to 2050 is expected to occur in Africa. In this
period, 1.3 billion of the 2.2 billion people to be added to the world
population will be living in Africa and 750 million will be living in Asia.

• Africa and Asia will be followed by Latin America and the Caribbean, North
America and Oceania, where growth is expected to be more modest. In the
mid-level projection, Europe is the only region that will have a smaller
population in 2050 than in 2017.

• After 2050, Africa is projected to be the main region to contribute to global
population growth.

Population Projections for the Future 41
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Kaynak: https://population.un.org/wpp/Maps/
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Kaynak: https://population.un.org/wpp/Maps/
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United Nations, Department of Economic and Social Affairs, Population Division (2019). World Population Prospects 2019, Volume I: 
Comprehensive Tables (ST/ESA/SER.A/426). 



• Rapid population growth means that in the second half of the 20th
century, the share of the world's population living outside the developed
world rose from 68 percent to 84 percent and will rise to 87 percent by
2050, according to UN projections. The continuation of global population
growth is based on three assumptions.

1. Increase in life expectancy: This will contribute to population growth as
individuals will survive longer. Their long life expectancy will increase a
child's likelihood of surviving infancy and childhood and allow him to
complete the reproductive years.

2. Excess population of childbearing age: This age structure of the
population is important for the expected population growth in the
future: Although women have fewer children than in the past, there are
women who are old enough to have more children.

3. Probability of fertility rates remaining above replacement level: It is
not known whether there will be further declines in fertility rates,
although declines have been noted in many regions.
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• The current total fertility rate-TFR (2.6 children per woman) in the
underdeveloped world translates into a growth rate of 1.3% (1.5%
excluding China).

• This means that the population of the underdeveloped world will double
in approximately 50 years (assuming growth continues at current rates) or
40 years if China is excluded.

• TFR remains stubbornly high (TFR 4.0) in the world's least developed
countries, even as it drops in Asia, Latin America and the Caribbean. With
the rate of increase in 2019 (2.3%), the population in these countries can
be predicted to double in 30 years.

• In Sub-Saharan Africa, it was TFR 4.7 from 2015-2020. Moreover, in
countries where fertility rates are declining, the young age structure of
the population will ensure continued growth over the next 20-30 years.

• In other words, a large part of the world's population has not yet begun to
have children.
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• The continued rapid population growth in underdeveloped countries poses
challenges for sustainable development.

• The population growth rate remains high in 47 countries designated as
least developed by the United Nations, including 32 countries in Sub-
Saharan Africa.

• With an average annual growth of 2.3% from 2015 to 2020, the total
population of least developed countries (LDCs) as a group is growing 2.5
times faster than the total population of the rest of the world.

• Although the growth rate of LDCs is predicted to slow in the future, the
population of this country group, which was 1 billion in 2019, is estimated
to increase to 1.9 billion in 2050 and 3.0 billion in 2100.

• Most LDCs expected to double in population size are the poorest countries
in the world, with a per capita gross national income of less than
US$1,000 (UN, World Population Prospects 2019: Highlights).
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Kaynak: UN, World Population Prospects 2019: Highlights
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Population of Turkey in the Future

• According to the results of the 2021 ABPRS, the population of Turkey has
been determined as 84.7 million people with an annual increase of 1.27%.

• If the current trends in demographic indicators continue, the population of
Turkey will reach 86.8 million people by the end of 2023.

• According to the estimations of TurkStat, the population of Turkey is
expected to reach 100.3 million people in 2040, and it is expected to
continue to increase until 2069, reaching its highest value with 107.7
million people.

• The population of the country, which is expected to decrease from this
year, is estimated to be 107.1 million people in 2080 (TurkStat, 21 February
2018).
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Kaynak: https://population.un.org/wpp/Publications/Files/WPP2019_Volume-II-Demographic-Profiles.pdf

Population of Turkey in the Future

The UN's estimates for Turkey also show a similar outlook to that drawn by
TUIK. However, UN projections predict that the country's population will
begin to decline before reaching 100 million. It is also observed that Turkey
has lower growth rates than the West Asian Region in which it is located.



Change in Turkey's Population

Kaynak: Koç vd., 2010, http://www.hips.hacettepe.edu.tr/TurkiyeninDemografikDonusumu_220410.pdf
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60Annual Average Population Growth Rates by Districts in Turkey, 2010-2020 

Source: Prepared by Prof. Dr. Mustafa Yakar.

It is observed that the population growth rates in Turkey's subnational regions
(Level 1 Statistical Region, Province or District) differ significantly, especially
depending on fertility and net migration rates.
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Population Projections, Turkey

Kaynak: https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_Volume-II-Demographic-Profiles.pdf
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• The rapid pace of world population growth reflects relatively lower levels
of mortality, high fertility rates in much of the least and least developed
world, and the impact of a young population of childbearing age.

• As a result, the world population will continue to increase in the
foreseeable future.
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