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1. Introduction

In all economically developed countries the agehthe population has been taking place for
many years. Forecasts expect that in the futurdifthexpectancy will rise still further, whe-
reas fertility will more probably stagnate belove tteplacement level. The ageing of the pop-
ulation will therefore continue in this century.

The ageing of the population has a number of careseges in many areas of the life of socie-
ty. One of the most frequently mentioned is theaoif the population ageing on the field of
pension security systems. Also in the sphere offittencing of health care the population
ageing must be taken into account.

The paper provides a simple analysis of the pojaulaigeing of the Czech Republic in the
past decades and offers estimates of the ageihg ifuture based on population projection.

2. Source data and M ethodology

All analyses are based on the time series of tkesd-age structure of the population of the
Czech Republic. Until the end of 2008 the real dgraphic structure of the population has
been used (data of the Czech Statistical Officeces2009 the data of the population projec-
tion are used.

The projection has been computed in the Departwiebemography of the Faculty of Infor-
matics and Statistics of the University of Econ@nierague. The classical component me-
thod with simplified migration (no emigration suggea, immigration equal to net migration)
has been used for computations:

Initial demographic structure for the projectiorshzeen that of*1January 2009. Three va-
riants (low, medium and high) of the developmentesfility, life expectancy and migration
have been taken into account.

Preliminary demographic data of the first quarte2@09 show that after several years of fer-
tility growth the total fertility rate this year Wprobably be the same or even a little bit lower
than in the previous year. The low variant of feytidevelopment is therefore based on stabi-
lization of the fertility at the present level withtal fertility rate equal to 1.5. According to

medium or high variant the total fertility rate islowly continue to grow to the value 1.7, or
1.9 respectively. (See the Graph 1.)
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Source: Czech Statistical Office data, own popaotaprojection
Graph 1: Total fertility rate (development in the past and scenariosin the future)

The previous increase of the life expectancy igpeapd to be continuing all the time. The
variants differ only in the rate of growth. Thefdience between the life expectancies of fe-
males and males is supposed to diminish. (See ridyeh@.)
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Source: Czech Statistical Office data, own popafafirojection
Graph 2: Life expectancy (development in the past and scenariosin the future)



It is very difficult to predict net migration atehpresent time. Preliminary data indicate that
this year the net migration may be at the levebrdfy one third of the value of the previous
year. One of the main reasons for this may be éiméirtuing economic crisis. Because of this
fact the projected annual net migration is suppdsdae lower than in previous years in all
variants. (See the Graph 3.)
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Source: Czech Statistical Office data, own popafafirojection
Graph 3: Net migration (development in the past and scenariosin the future)

The overview of the projection scenarios is giverthe Table 1. Main assumptions are very
similar to those of the latest population projectad the Czech Statistical Office.

Table 1: Projection scenarios
Total fertility rate Life expectancy Net migration
low mediunL high low medium high low mediunL high
males| femalgsmales| femalgsmales| femalgs
2008 | 1,50| 1,50/ 1,50 73,96 80,13 73/96 80,13 73,968,138 7179071 79071790
2009 | 1,49| 1,49 1,49 74,20 80,835 74,20 80,35 74,20,358 25 00025 000| 25 000
2010 1,49| 1,500 1,51 74,50 80,60 74,50 80,60 74,50,608 10 00025 00040 000
2020 1,50| 1,60/ 1,70 76,50 82,05 77/01 8256 77,53,068 10 00025 00040 000
2030 1,50| 1,63 1,74 78,50 83,50 79,50 84,50 80,556,508 10 00025 000 40 000
2040 1,50| 1,65/ 1,80 80,00 84,67 81,50 86,16 83,072,658 10 00025 000 40 000
2050| 1,50| 1,68 1,85 81,50 8583 83,50 87,82 85,539,828 10 00025 000 40 000
2060| 1,50 1,70/ 1,99 83,00 87,00 85/50 89,50 88,0R,009 10 00025 000 40 000

Source: Own population projection
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3. Ageing of the population of the Czech Republic

The population of the Czech Republic has been ggeicently. In 1900 there were still more
than 40 % of all citizens of the Czech Republicemtie age of 20 and only about 10 % older
than 60 years. (See the Graph 4.)
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Source: Czech Statistical Office data, own popaotaprojection
Graph 5: Changesin the average age of the population




The changes in the sex-and-age structure in th@goie century are apparent also from the
differences in the age pyramids (see the Grapt}he beginning of the Jdcentury the
demographic structure of the Czech population veag kegular and it was a typical structure
of the population of progressive type with prevajlshare of young people.
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Graph 6. Changesin the age structure of the population

The present age structure of the population ofGhech Republic is very irregular. It is cha-
racterized in particular e.g. in the higher projortof those aged from 50-64 years. This is
caused by the growth in the number of those borimguhe 2nd World War and mainly after
it. (The political situation on the territory ofdhpresent Czech Republic was quite specific
during the Second World War compared with the otBeropean countries. Bohemia and
Moravia were occupied, the army disbanded and stebkshing of a family became, among
other things, one of the possibilities for attemgtio avoid forced labor for the Great German
Reich.) On the other hand the Czech Republic hasvar proportion of those aged 35-49.
This was caused by the decline in the natalityhm late fifties and in the sixties, when the
weak population cohorts of those born in the tdrifat the time of the economic depression)
were at the age of highest fertility. There is adssmarkedly higher proportion here of those
aged 25-34 years. This marked the climax of thiiferof the strong population cohorts of
those born after the 2nd World War, also influenbgdhe pro-population measures in the
seventies. From the viewpoint of a demographeretmesasures were unsuitably timed and
resulted in a further increase in the already greagularity of the age structure. In the Czech
Republic there is also a lower proportion of chaldrat the age about 10, caused by the de-
cline in the fertility as a result of the politic@conomic and social changes after 1989. Fertili-
ty is dropping far below the so-called replacemnienél and young people are postponing the
birth of a child until a later age as in the majonf the countries of Western Europe. New
opportunities have arisen for personal and prodesdiself-realization, greater application to
work is required and the role of education is iasreg. This irregular age structure of the
population brings with it irregular course of thgeang of the Czech population in the future.

The population ageing in the future will dependtloa future development of fertility, mortal-
ity and migration. According to medium variant betprojection it is probable that in the fu-



ture the proportion of persons under the age owi0stay permanently below the level of
20 %. (See the Graph 4.) The proportion of peoplaan productive age, i.e. the age of 20—
59 years, will drop from the present 60 % to lésnt45 % in the year 2060. There will there-
fore be a considerable decline in workforces. Amel proportion of seniors will continue to
grow. The proportion of people aged 60 and ovel widrease from the present 20 % to al-
most 40 %. In fifty years time every seventh ciizf the Czech Republic will be over 80
years of age. The average age will be coming dlm&® years. (See the Graph 5.) The Czech
population will be among the oldest in the world.

It is evident that minimal ageing of the populatieil occur in the case of high fertility and
high net migration and simultaneously low life egf@@cy. And on the other hand low fertil-
ity and low net migration in combination with hidjfe expectancy will lead to the highest
ageing of the population. (See the Graphs 5 and 7)
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Graph 7: Demographic structure of the population on 31. 12. 2060

4. Consequencesin the sphere of pension security

The ageing of the population will have a numbecaisequences in many areas of the life of
society. One of the most frequently mentioned cqueaces is the impact on the field of pen-
sion security. At present pension security guaehtey the state in the Czech Republic is still
based exclusively on the so-called PAYG (pay-asgousystem. Economically active peo-
ple pay contributions to pensions into the systémpemsion security and this is immediately
re-allocated to payments to present pensionersin@daer one’s own pension in pension
funds is so far merely voluntary. A suitable degoédurden on the current system is there-
fore the so-called old-age-dependency ratio (thie af the number of persons of retirement
age to the number of persons of productive age).

Until the end of 1995 the retirement age in theddzBepublic was 60 years for males and
55 years for females with two children (the retiemage for females in the Czech Republic
depends on the number of their children). For sicitglwe have supposed that the retirement
age of all women is the same as for women havirgdiildren. Since 1996 the retirement
age is increasing according to the year of bidh:eflach subsequent year of births the pension



age is 2 months higher (for males), or 4 monthkdrigfor females) than for the previous year
of births (see the Table 2). According to presegtl regulations this increase will continue
until the retirement age will reach 65 years folesand 64 years for females with two chil-
dren, respectively.

Table 2: Increase of the retirement age

Males Females with 2 children
Year of births Retirement ag %ear c.)f reaching Year of births Retirement ag s vear C.)f reaching
e retirement age 'the retirement age
1935 60y 1995 1940 55y 1995
1936 60y+2m 1996/97 1941 55y+4m 1996/97
1937 60y+4m 1997/98 1942 55y+8m 1997/98
1938 60y+6m 1998/99 1943 56y 1999
1939 60y+8m 1999/00 1944 56y+4m 2000/01
1940 60y+10m 2000/01 1945 56y+8m 2001/02
1941 61y 2002 1946 57y 2003
1942 61y+2m 2003/04 1947 57y+4m 2004/05
1959 64y 2023 1961 62y 2023
1960 64y+2m 2024/25 1962 62y+4m 2024/25
1961 64y+4m 2025/26 1963 62y+8m 2025/26
1962 64y+6m 2026/27 1964 63y 2027
1963 64y+8m 2027/28 1965 63y+4m 2028/29
1964 64y+10m 2028/29 1966 63y+8m 2029/30
1965 65y 2030 1967 64y 2031

y=years, m=months
Source: The Collection of Law, own computations

It is evident that the average annual increasenefrétirement age in time is 1/7 years for
males and ¥4 years for females (see the third amditth column, respectively, of the table
above.) The dependence of the retirement age anisirshown in the Graph 8 (for simplicity
the linear instead of stepwise function was used).
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Graph 8: Growth of theretirement age according to present legal regulations



The values of the old-age-dependency ratio hava bemputed taking into account the in-

crease of retirement age in time. At present fdr fiople of productive age there are about
37 persons of pension age. The gradual raisinpefdtirement age will not prevent the in-

crease of the old-age-dependency ratio. Around 208 may already be about more than
40 pensioners for every 100 persons of productgee And in following decades when the

retirement age is supposed not to grow more, tdeagé-dependency ratio would rise very
rapidly. In 2060 it might already be as many as880pensioners depending on the variant of
demographic development. (See the Graph 9.)
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Source: Czech Statistical Office data, own popafafirojection
Graph 9: Expected growth of the old-age-dependency ratio in the case of increase of the
retirement age to 65 years only

It is of course possible and probable that thelleggulations will change and the increase of
retirement age will continue permanently in the samay as today for males (i.e. for each
subsequent year of births the pension age will b@Bths higher than for the previous year
of births). In 2065 it would reach the level 70 geaBut the Graph 10 shows, that even this
permanent increase will not be satisfactory to ielate the influence of population ageing. It
will only cause that the increase of the old-agpethelency ratio will be not so rapid as in the
previous case. In 2060 the value of the old-agexdéency ratio would be about 45-65 per-
sons of retirement age to 100 persons of produetgee The main reason is that after 2040
the strong population cohorts born in the sevemtiigeach the retirement age.

If the increase of retirement age should quite ielte the impact of the population ageing, it

should be more rapid than at present. (See theh@ray) The retirement age should reach 65
years of age by the year 2020, in 2045 the retirkrage should be about 70 years and in
2060 its value should be about 75 years. In thég tlae value of the old-age-dependency ratio
would stay at the present level (37 %) all the time

The question is, of course, whether the seniorddvibe able to work in such a high age and
whether there would be sufficient suitable jobstfam.



A number of further solutions suggest themselvies:imtroduction of obligatory deductions
to pension funds, the raising of deductions forsp@m security, greater support for additional
pension insurance, etc.
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Graph 10: Expected growth of the old-age-dependency ratio in the case of further increase
of theretirement age to 70 years
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Graph 11: Growth of the retirement age necessary to stabilize the old-age-dependency ratio.



5. Consequencesin the sphere of financing of health care

Also in the sphere of the financing of the heatlhvice we must ask ourselves whether, with
a declining proportion of persons of productive adge are making contributions from their
incomes to the system of health insurance, thedbaceel deductions will suffice for the ex-
penses, which will, on the contrary, increase bseaeniors require health care more fre-
guently and to a greater extent than younger perdeumure demographic development will
therefore also result in increased expenditure ublip health. It will influence not only ex-
penditure, but also revenues into the system.

The population projection used for this analysis Wwao years older than the projection men-
tioned above but the main trends of demographieldgment were almost the same.

On the basis of the population projection were thede projections of the expenditure on
health care and projections of the insurance prenaallected for health insurance. The pro-
jection of the expenditure on health care was basethe assumption that the costs per in-
sured person according to sex and five-year agepgravould remain for the entire duration
of the projection at the level of 2004. The estenait the development of a selected premium
was more difficult as there were no analogous dagalable on the average level of premium
paid according to sex and age. The basis was trerdie simplified assumption that em-
ployed persons (including self-employed persong)@aremium corresponding to the gross
average wage for the given sex and the given agé0d, whereas for an unemployed person
the premium is paid by the state at the prescribeel (again for 2004). The projection of the
development of the population was then calculatedeveral variants. Apart from the me-
dium variant various combinations of extreme vagasf mortality, birth rate and immigra-
tion were considered.
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Graph 12: Proportion of the insurance premium paid to expenditures on health care paid
by the health insurance companies

We may characterise the development of the finameieden on the system of health insur-
ance by the share of the total of the expectedamse paid in the total of the expected costs
of health care paid by the insurance companies.delelopment of this characteristic for the



individual variants of the projection is depictedGraph 12. We can see that in all the alterna-
tives of demographic development there would beop ¢h the share of the insurance pre-
mium in costs far below the unit value. This metna the insurance premium would not be
enough for insurance companies to cover expenddardealth care. The smallest decline
would occur, according to expectation, in the azfs& low increase in the life expectancy and
high immigration and the greatest drop, on the raoypt would occur with a high increase in
the life expectancy and simultaneous low immigratibhe other development variants, espe-
cially in the first years, do not differ too mudlorn the medium variant of the projection. The
influence of the rate of growth of fertility woulokegin to make itself felt to a more marked
extent only after several decades, when a higleeease in fertility would mean a lesser de-
cline in the proportion of insurance premium to exges and vice versa. For the majority of
persons who are not employed the state usually th&@ypremium for health insurance (chil-
dren, pupils, students, non-working pensionersmpteyed persons actively seeking work,
etc.).

In all variants of development the proportion odurance premium paid by the state would
increase. Again it would be most in the case oiga increase in the life expectancy and low
immigration, least in the opposite case. High figgytivould again mean in the first years an

increase in the burden, but later would lead taettuction. In all variants of demographic

development, then there would be a considerablease in the difference between the ex-
pected incomes and expected expenditure of thehhemurance companies. What are the
possibilities of resolving this unfavourable trerid® first possibility is naturally the increas-

ing of returns for health insurance. If we weremsh, for instance, for the proportion of the

insurance premium collected to expenditure on hezdte covered by the insurance compa-
nies to be equal approximately to one even in &ryears, then the rate of the insurance
premium (assuming other characteristics to be urgdd) would have to rise gradually up to

2055 from the present 13.5 % to 18—-24 % of the nreasent base.

Another possibility of how to increase the totallected premium and reduce the burden on
the state is increasing the level of employmemgeeislly in connection with the continuing
rise in retirement age. If by 2055, for instande tevel of employment of men aged 55-59
years increased to 80 % and that of men aged G0-88 % and the level of employment of
the women in these age groups were only 5 percergamts lower than in the case of the
men, then in 2055, in the case of the medium vaon&kdemographic development, the ratio
of the collected premium to the costs of healtle @aould be roughly equal to 70 % (whereas
with the present level of employment it would bdyo&5 %). The raising of employment,
then, would only reduce the rise in the differenbesveen incomes and expenses, but not
eliminate them completely. It is also probable tihatill be possible in the future to achieve
the continuing improvement of the state of healtlthe population (in connection with the
development of new medical technology) with rekalpdower expenditure than at present.

6. Conclusions
The population ageing will mean an increase ineit@nomic burden on society.

An interesting idea consists in the following comdiion of PAYG system and obligatory
contributions to pension funds. While the rate afitcibution to PAYG system would be the
same for all, the rate of contribution to pensiand would be indirectly dependent on the
number of children. Childless people would recgeasion only from the fund, other people
would have pension both from the fund (indirectgpdndent on the number of children) and
from the PAYG system (dependent on the number ibdreim) so that the total pension would
practically not depend on the number of childremofe having 4 and more children would
be regarded as people with 3 children only. (Tkisgon reform has been proposed by James



Hyzl, Martin Kulhavy and 3 Rusnok, see the References.) This idea coulamigtinsure
the stability of the PAYG pension system but alsaybe increase the fertility.

It may also be assumed that labour productivity iwdrease with the rise in the education of
the population. There is, then, some measure oé tiogt in the future it will be possible to

maintain the present material standard of sociegnewith a lower proportion of economi-

cally active persons and higher proportion of seniban at present.

It is without doubt that the ageing of the popwatwill continue. It is impossible to prevent
the ageing but it is possible to slow it down bgrease in fertility and immigration.

We should find the ways and create some solutiof&tmonize professional career and par-
ents’ role of people. Not only in the sense that ¢hild must not be an obstacle for the par-
ents in their professional career but mainly thegt professional career must not be an ob-
stacle for the parents in the care and educatidheaf children. It would be good take advan-

tage of the possibility of work at home, flexibl®rking time etc. as much as possible.

We should find the ways and create some solutiavs o diminish the fear and negative
distance between immigrants and the society. Imamigrshould not be mainly the source of
low-cost labour force. It is necessary to impraweit working and living condition, eliminate
illegal work, corruption in obtaining visa and otlimcuments etc.

In any case the proportion of seniors in the sgaell increase. We should find the ways and
create some solutions that the society will notyadmire economic effect, success, youth,
beauty, but also will be able to recognize the gigegualities of seniors and accept them. So
that the seniors could feel their own personal itygagain as it is in some so called “primi-

tive” societies (e. g. traditional American Indians

Let’s hope that the thinking of the society willactye to be more concentrated and to pay
more attention not only to economic growth, bubdits social relations, environmental prob-
lems, culture, spirituality etc. Because if thisobe will come true, we are able to solve suc-
cessfully not only the problem of population agdmig all the problems of the present time.
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