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Population structure

m Age and sex are the main components of
population structure




Sex Ratio

= Primary — at conception (about 130 males
to 100 females)

s Secondary — at birth (105-106 boys to 100
girls). Accurate estimates are important
for population forecasts.

s Tertiary — at other ages. At maturity, at
reproductive ages, at older ages.




Russia is known for its shortage
of men (1.1.2013)

Ratio of men to women - 862:1000
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Sex ratio for the total population
More men in the world population (overall)
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I Distortion of typical sex ratio at birth

(105:100) in China, India, Transcaucasia
Worldwide Human Sex Ratio at Birth
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Child sex ratio imbalance in China and India

Culturally determined preferences of boys

CHINESE SEX-RATIO IMBALANCE (2000)

(Mainland China)
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Distortion of sex ratio at birth in
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Population Age Structure

The concept of population
pyramid

Demographers commonly use population
pyramids to describe both age and sex
distributions of populations. Youthful
populations are represented by pyramids
with a broad base of young children and a
narrow apex of older people, and older
populations are characterized by more
uniform numbers of people in the age
categories.




Population pyramid - schema

age
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Types of population pyramids

Nigeria: 2000

80+ - Males Females

Young
growing
population
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Types of population pyramids

Italy: 2000
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Aging
population
structure
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Example of age heaping
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Shape of population pyramid

reflects past events

Population pyramid of Germany in 1996
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Germany's population by age and sex, 1996. Source: Population referense bureas
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Generation
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Population pyramid of Canada,
2006 reflecting different
generations
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Russia in 1989 and 2002
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Russian population by age and sex (in thousand)
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Population Aging
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Population Aging

= Population aging (also known as
demographic aging) is a summary term
that is used to describe for shifts in the
age structure of a population toward
people of older ages.

= Population aging is expected to be among
the most prominent global demographic
trends of the twenty-first century.




YOUNG CHILDREN AND OLDER PEOPLE AS A
PERCENTAGE OF GLOBAL POPULATION
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Measures of Population Aging

s Percentage of elderly Eeople of retirement
ages in population is the most common
measure of population aging

m A society Is considered to be relatively old
when the fraction of the population aged
65+ years exceeds 8-10%

s According to this definition, the
populations of the Eastern Europe and
Russia are becomin? very old, because the

ercentage of elderly people reached the

evels of 14.2% and 13.8% respectively in
2005




Proportion of older people in population

s The choice of the boundary for old age (65
years and over) is rather arbitrary

= Many demographers who study FSU and
Eastern European countries also use 60
years cut-off (retirement age for many
countries of FSU and the Eastern Europe).

= In this case a population is considered to
be old, when the proportion aged 60+
years exceeds 10-12%




Time trends in the proportion of
the elderly (age 60+)
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Aging Index (elder-child ratio)

= The number of people aged 65 and
over per 100 youths under age 15

m Sometimes referred to as the elder-
child ratio

m In 1975 all countries of the Eastern
Europe had more youth than elderly
(aging index below 100). Now all of
them except Moldova have more
elderly than youth.




Aging Index in European FSU countries
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Dynamics of Aging Index in Russia
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Median age of population

= Median age of population is the age
at which exactly half the population
Is older and another half is younger.

m Median age is an indicator based on
statistical measure of location
(sometimes mean and modal ages of
population are also used)




Time trends in median age of
population
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Median age in some countries

Countries/Regions 19751 1995 2005
Europe 32.1 36.2 39.0
Eastern Europe 31.2 35.1 37.5
Belarus 30.5 34.8 37.8
Republic of Moldova 26.2 30.8 33.0
Russian Federation 30.8 35.1 37.3
Ukraine 33.6 35.9 39.0




Any single indicator of
population aging may be
misleading, because the age
distribution of population is
often very irregular, reflecting
the scars of the past events
(wars, economic crises etc.),
and it cannot be described just
by one number without
significant loss of information.




Population with young age
structure. Uzbekistan in 1990

Uzbekistan - 1990
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Uzbekistan in 2010. Population
started to age

Male Uzbekistan - 2010 Female
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Ukraine in 2010. An example of population
with advanced population aging
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An example of population with very
advanced population aging. Japan in 2010

Male Japan - 2010 Female
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Intermediate variant with irregularity
(baby-boomers)

United States Population (2010)

100+
05-99
90-94
B85-89
B0-B4
713-749
70-74
65-60
60-64
33-39
30-34
45-49
40-44
35-39
20-34
25-29
20-24
15-19
10-14
3-8

Male Female

0-4

14 1210 8 & 4 2 DAgEI] Z 4 6 8 10 12 14

Population {in millions)




Population pyramids in two most populous
countries

China Age India
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Demographic Determinants of
Population Aging

= Declining fertility
= Increasing longevity
m Out-migration of youth

fertility L migration




Declining fertility

s Demographic studies demonstrated
that the declining fertility (birth)
rates has the greatest role in causing
population aging

= Population aging happens because
the declining fertility (birth) rates
make recent cohorts smaller than the
preceding ones, thus tilting the age
distribution towards older ages.




Total fertility rates in some FSU
countries
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Declining fertility in the 1990s

Result: Population aging “from the bottom”
(of the population pyramid)

= Rapid decline of fertility in FSU
countries during the transition period

= Currently all countries of the Eastern
Europe demonstrate fertility below
the average European level




Total fertility rates in European countries
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Age and sex distribution of Russia on 1.1.2013
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Increasing longevity

s The increase in life expectancy has two
components, acting on population aging in
the opposite directions.

s The first component is the mortality
decline among infants, children and
relatively young persons, having age
below the population mean. This
component of mortality decline is acting
against population aging, because its
effects (saving young lives) are similar to
effects of increased fertility




Increasing longevity (2)

s The second component of the increase Iin
life expectancy is related to a new trend of
mortality decline, which had emerged
after the 1950s in the developed countries
-- an accelerating decrease in mortality
rates among the oldest-old (85+ years),
and the oldest-old women in particular

This second component of mortality
decline, which is concentrated in older age
groups, is becoming an important
determinant of population aging (women
in particular) in industrialized countries
(population aging “from the top” of the
lation pyramid).



Life expectancy at age 65, 2003-2005
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Increasing longevity (3)

s The second component did not play a
significant role in the aging of FSU
populations so far. These countries
demonstrated a decrease rather than

increase in life expectancy during the
1990s.

s The uncertainty in the future of mortality
changes in FSU countries affects the
quality of demographic forecasts of

population aging in the countries of the
Former Soviet Union.




The role of immigration

= Immigration usually slows down
population aging, because
immigrants tend to be younger.

= In Russia immigration during the
1990s partially alleviated the effects
of population aging




The role of emigration

= Emigration of working-age adults
accelerates population aging, as it is
observed now in many FSU countries
nations (like Moldova).

= Many FSU countries (with exception
of Russia, Belarus and recently
Kazakhstan) lose young population
due to migration




Role of migration within Russia

= Within Russia the migration processes
accelerate population aging in rural
regions of European North and Center (due
to out-migration of youth) and slow down
it in big cities like Moscow.

= Rural population in Russia is older than
urban population despite higher fertility.

= Population aging is particularly prominent
among rural women in Russia.

= While the proportion of women aged 65+
in Russia is 16 percent, some regions of
Central and North-Western Russia have
population of older women that exceeds
30 percent




Pyramid of rural population of Kursk
oblast, Russia

Rural

85+ |
80-84 ]
75-79 ]
70-74 ]
63-69 |
60-64 | |
55-39 [ | |
20-54 u [
45-49 “ |
40-44 | | 1
35-39 [ ]
30-34 | |
25-29 |
isis |
|15-
10-14 | : - | ]

40 30 20 10 0 10 20 30

Thousands

Source: U.S. Census Bureau, 2000a.




Population aging in Russia
during the 1990s

= Declining fertility and increasing
young adult mortality accelerated
population aging

= On the other hand, immigration and
declining child and infant mortality
helped to alleviate the effects of
population aging




Components of population aging in Russia
between two censuses (1989 and 2002),
estimates by E. Andreev et al. (2005)

s It was estimated that population enumerated by
1989 census should age by 13.7 years by 2002.

s Part of this population did not survive to older
age decreasing the actual mean population by 5.5
years

s Children born during this period decreased this
mean by 5 years

= Young immigrants decreased the mean by 0.2
years

= Mean age of population would increase by only
one year (instead of actual 3 years) if mortality
and fertility would remain at 1989 levels




Population aging in Russia

= Russian population still remains
relatively young compared to other
European countries including
countries of the Eastern Europe.




Percent of population at
retirement ages, 1995

/ ,
Tag . a?®

I
[ 11
15
118
_]18
I s
23




Socio-demographic processes that
accompany population aging




Feminization of population aging

s The fact that in most nations females
have lower mortality than males in every
age group results in “feminization” of
population aging.

m In 2005 in Russia, there were 16.8
million older women and 8.4 million older
men aged 60 and over, or a sex ratio of
50 men for every 100 women.

x In 2007 in the Eastern Europe this ratio
was equal to 57 men to 100 women and
69 men per 100 women in Europe.




Sex ratio at older ages (65+)
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Aging of the older population

= "Deeper” population aging: the
"oldest old" (people aged 80 and
over) are now the fastest growing
portion of the total population in
many countries including Europe

= In FSU countries this process did not
reach significant proportions




Percentage of the oldest old (80+) in
older population (60+)

1975 W 2007

Europe

Eastern Europe
Moldova
Ukraine

Russia

Belarus

20




Proportion of 80-years old in population
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Population aging in the US

Age & Sex Structure of the US
Population: 2010, 2030, & 2050




The U.S. Population Is Growing More Slowly
and Beginning to Age Rapidly.

Change in U.S. Population (in thousands), by Age Group B Under Age 18
2,291 T Ages 18-64
2,115
. Ages 65+

1,535

2000 to 2001 2005 to 2006 2010to 2011

Source: U.S. Census Bureau, Population Estimates Program.

© 2012 Population Reference Bureau 2012 WORLD POPULATION DATA SHEET




Increasing load on social welfare
system

s The potential support that elderly
may receive from the working
population can be measured by the
potential support ratio: the ratio of
population aged 15-64 years to that
aged 65 years and over

m The ratio is measured as an inverse
of age-old dependency ratio




Shrinking support base for the elderly

Potential Support Ratio (population 15-64/population 65+)

Country/Region (1975 [2007 2025

Europe 5.7 4.3 3.1

Eastern Europe |6.9 5.0 3.5
Belarus 6.6 4.9 3.9
Moldova 9.5 7.2 4.4
Russia (.7 5.3 3.8
Ukraine 6.4 4.3 3.3




Elderly in Russia often support
their children

= Studies of inter-household transfers
during the transition period in Russia
found that net inter-household
transfers flow predominantly from
elderly and “"empty-nest” households
to younger households.

s Transfers allowed older Russians to
subsidize working-age families
adjusting to post-Soviet labor market
and help them to raise children




Population Aged 60 and Over by Marital
Status and Living Arrangements. 2006

Country/Region

Percentage
currently
married

Percentage
living alone

Statutory
retirement age

Men / Women

Men / Women

Men / Women

Europe 80 /47 13/35 -
Eastern Europe 83147 11 /31 -
Belarus 81/39 60/ 55
Republic of Moldova | 81/40 62 /57
Russian Federation | 77/ 36 10/ 31 60 / 55
Ukraine 83 /35 60 / 55




Projected proportions of people

aged 60+ (medium variant)
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Demographic load
and the concept of
demographic dividend




Dependency ratio

= A measure of the portion of a
population which is composed of
dependents (people who are too
young or too old to work).

m The dependency ratio is equal to the
number of individuals aged below 15
or above 64 divided by the nhumber of

individuals aged 15 to 64, expressed
as a percentage.




Child and Elderly Dependency Ratios

= The child dependency ratio is equal
to the number of individuals aged
below 15 divided by the nhumber of
individuals aged 15 to 64, expressed
as a percentage.

= The elderly dependency ratio is equal
to the number of individuals aged 65
and above divided by the humber of
individuals aged 15 to 64, expressed
as a percentage.




Demographic load

m Dependency ratio is called sometimes
“demographic load”

s Demographic load is often calculated
per 1000 population (rather than
percent)




Total Dependency Ratio =
Child Dependency Ratio +

Elderly Dependency Ratio




Old Age Dependency Ratio

Populations Aging Rapidly in Developed Nations

3

8 & & &

m o o =3

Population aged 65+ per 100 population aged 1564 years
hd
n

o

ltaly
India

France
Germany
USA
Brazil
China

¢ Mexico
- Russia
Turkey

m19585 m2014 ource: BlackRock

Market Realist®




Components of dependency ratio (per 100)
In Russia
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Total dependency ratio:
Europe, Russia, USA, and Japan
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Demographic dividend

m The demographic dividend is a
demographic stimulus to economic
growth due to a rising share of
working age people in a population.

= This usually occurs late in the
demographic transition when the
fertility rate falls and the youth
dependency ratio declines.

= During this demographic window of
opportunity, output per capita may
rise.




Demographic dividend in the world due
to decline of total dependency ratio

Total dependencoy ratic per 100
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Population changes in Russia
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Child and elderly dependency ratios
(demographic loads) in Russia

Demographic load per 1000
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Farewell to demographic dividend in Russia

Total dependency ratios calculated for different working age (below)
Total depetdency ratico per 1000
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International
Handbook of

Population Aging

Gavrilova N.S., Gavrilov L.A. Aging
Populations: Russia/Eastern
Europe. In: P. Uhlenberg (Editor),
International Handbook of
Population Aging, New York:
Springer-Verlag, 2009, pp.113-131.



Other commonly used
characteristics of population

m Residence (urban or rural)
= Education

= Marital status (never married,
married, widowed, divorced)

= Race or ethnicity
m Citizenship




Proportion of rural and urban population in Russia, %

Rural

population ‘ 7'8
Urban
population 52'2

62,1

1979r. 1989r. 2002r. 2010r.



Population educational level at age 15+, in million
Russia, 2010

36,7

W 2002
m 2010

The highest The lowest



Distribution by marital status per
1000 population 16+ years
Russia from 1989 to 2002
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Population marital status
por frous. 3t age Y6 and over)

700 4
G004
500 4
W 122D
o o 400 -
oo
2 9 @ 2002
@ = 300
200 1
100 4
0 -
EEMOT A He cooToATEe E Bpaws Emoesre [andonaned) DazEe M EEEL: H
CcoCTOAELER E bpare (married] Taz0 e MTIEEC X
[never married) [divarced or having
separated —

maintenance stahis)



80

70

60

50

40

30

20

10

Distribution by marital status, age 16+, in million
Russia from 2001 to 2010

24,9 24,0

67,9 66,5

HUKOrAa He
cocToABLUME B
6pake

Never
married

i 2002 112010

13,513,8

cocTosAwMme B
6pake

Married

11,2 11,6

BAOBbIE

widowed

pa3BeAeHHble
odmumManbHO U
pasoweawmneca

Divorced and
separated



Distribution by ethnicity, Russia 2002

HAUMOHATBbHBIA COCTAB

{TBICAY YenoBer)
Nationalities and ethnic qroups

{ thousands)
TaTApEl [Hatars) 5545 200
wKpERMHLED (Lkrainians) 2043 D10 B
Gawrdpel hashkirs) 1673 40605
yyEawk [chuvashs) | 167 10585
yereHUEl (chechens) | 1260 20495
apmaHe (srmenians) | T A1)
275169 M3 ES [mardosvians) : G G0
(19,29%) aEapUpl (Evars) | B145 (280
115589,1 Benogpycel (bel orussians) LTI Ry
[73,8%) 3 kazEad (kazakhs) BB 024
450 7 ) AR TE! (U urts) G369 2 3%
1 .':"3'5':-:' B aHLE (sEerksiianians) 2180228

MERMILE! (&= G043 2 27
HeRLEl [Cermans) WTI2 AT
kabaparHUpl (kabardinians) -_-EII.EIU.EI%)
oCeTHHEl [0ssets) 1T 400120
A nHUE ([Harghins) T S10,2018°%)
O pycokue (Russians) BypaTel (HUrats) T Tawzosn
Ay Tel (vakuts) T 443,801 5%)
KyEEK (kumyk =) 1] 42 A5
MHRYWLK (ngushs) | | 413.0015%)
nesnaHel (lezghins) 1 4150155
iHBE (other) | 571 (15

H Apy e HauoHaneHocTH (other nationalities)

O HAUMOHSNEHS A NPHMHALNE#HOCTE HE yEasaHa (nationalties
(ethnic group) not stated)




Distribution by ethnicity, in millions
Russia 2010

M Pycckue

i lpyrve HauMOHaNIbHOCTH

Blue color — Russian
Green color — other ethnicities

Tatapbl
YKpauHubl
bawkupsbl
Yysawu
YeuyeHupbl
ApmsaHe
Aapubl
Mopasa
Kasaxu
AzepbangaHubl
AapruHubl
Yamyptbl
Mapuiiubi
OceTuHbI
Benopychbl
KabapauHubl
Kymbikn
fAKyTbI (caxa)
NesruHebl
Bypartbl
MHrywm
UHble

5,31




Nationalities of the Soviet Union: Police leaflet

Narsui Acronen Asepbaigxanen Moapaeavm




The most common ethnicities in
Russia

dyCCRIH PAHBC .
Pyccxinn Yxpaunci Farapuu

Russian Ukrainian Tatar




Distribution by citizenship
Russia 2002

TPAKIOAHCTBO
[i'ﬂb.:n::w uenn_se.l.;;l
Citizenship
timusands)

Aeephadgxad 154.9 (15,1%) Azerbaijan
ApmeHna 1368 (13,3%) Amenia

142442 4 BenopyocHa 40,3 (3,9°%) Belarus
(98 1%) 428 9 (0,3%)

Mpyzma 52,9 (5,2%) Georgia

12840 Ka 60,5 (f,8%) Kazakh
(0.9%) zascTad 69,5 (6,2 %) Kazakhstan

Frprdzna 22,8 (2,85 Kirghizia
10234 Natewa, NMurea, JctoHka 2.5 (0,8%) Latwia,

(0,7 = Lithuania, Estonia

hongaera 51,0 (5,0%) Moldowa
TapmencTan 64,2 (6,3%) Tadjikistan

Typrmenda 6,4 (0,6%) Turkmenistan
B maxgaHe PoccrM
(citizensz of Ruzsia) Wabexwctan 70,9 (6 9% Uzbekistan

B Ge3 Mk JAHC TE 3 “ipawHa 2306 (22 5% Ukraine

(perzons without any citizenszhip) Abravvetad 8,2 (0,8%) Afghanistan

O pakgaHcT BO HE YEA3aHO BeatHam 22,5 (2,2 %) Wetnam
[citizenship not stated) Kitral 30,6 (2.0°%) China

B MHOCT paHHEIE MRa aHe Typiyta 5.0 (0.5%) Turkey
(fareign citizens)

Apwme cTpade 34,3 (4,3 %) ather countries




Y36eKucraH
YKpauHa
TagXKnctaH
Asepbang<aH
ApmeHunn
Kuprnzma
Mongasua
KuTtamn
KasaxcraH
Benapycb
Npy3ua
BbetHam
TypKmMmeHuna
Typuna
Nareua, Jintea, 3CcTOHUA
NHgna

Opyrue ctpaHbl mupa

12,1
11,1

5,6
5,4
5,3
4,5

131,1
93,4
87,1
67,9
59,4
44,6
33,9
28,4
28,1
27,7

41,4
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The most common groups: Uzbekistan, Ukraine, Tajikistan




