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ABSTRACT: Population policy measures address all fertile women in
Serbia, and the aim is to mobilize the largest number of women to give birth.
Although strong response is desirable, not all women react, or at least not to the
same extent, to the population policy measures which are financially based in
Serbia. In this paper our intention was to identify which categories of fertile
women could give greatest demographic benefit in the near future considering
current population policy measures. We assumed that age and socioeconomic
characteristics are the most relevant for the different response of women. Con-
sidering past structural changes of women population, and population projection
results, we tried to define which categories of fertile women can give the great-
est demographic benefit to the increase of birth level until 2041.

KEYWORDS: population policy, population projections, age structure,
educational structure, fertility level

INTRODUCTION
Direct political response of Serbia, after 2002, regarding the fertility is
based on the Law on Financial Support for Families with Children, and the

! This paper is the result of work on the project Research of demographic phenomena in the
function of public policies in Serbia (47006) financed by the Ministry of Education and Science of RS.
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Pronatalist Strategy. The mentioned law has two basic financial measures: full
compensation of salary to the working parent (mother or father) during paren-
tal leave, and the parent allowance for the first, second, third and fourth child
of the mother [Basten and Frejka 2014]. Since a whole spectre of socioeco-
nomic characteristics of fertile women, and their age, are highly significant
for their reproductive norms and childbearing, we analyzed differences in
number and structure of birth according to Demographic yearbook data. The
year of 2002 can be considered as the first year of sistematic attempt of the
government to become involved in childbearing, so we followed the time series
from 2002 to 2012. Even though there is a whole spectre of socioeconomic
chracteristics of fertile women which are significant for decision making re-
garding the fertility, we focused only on educational level of women which is
in our oppinion one of the most significant characteristics that determine
woman’s reproductive behavior. Thus, the number and structure of live births
by birth order were analyzed, and by age and educational level of mother.

With respect to the type of birth analysis, we tried to show if, and to what
extent, reproductive behavior of women of different age and educational level
differed and changed in the above mentioned period. Also, we tried to dis-
cover which analyzed categories of fertile women responded to the pronatalist
measures.

FERTILITY CHANGE WITH RESPECT TO
THE AGE OF THE MOTHER

Birth order structure considering the age of the mother can show qualita-
tive change in the live birth structure. We can describe that change by using
the age specific average birth order indicator to the birth of the fourth child,
which was defined by authors for the purpose of these analyses. Only the first
four birth orders were taken because they are only covered by the population
policy measures. If we multiply each birth order (1, 2, 3, and 4) by its relative
share in the total births of specific age group, and sum all four results, we can
show changes in birth order structure over one period.

Table 1: Age specific average birth order to the birth of the fourth child

Age | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
15-19] 1.20 | 1.22 | 1.23 | 1.26 | 1.24 | 123 | 1.23 | 1.24 | 1.25 | 124 | 1.27
2024 143 | 146 | 146 | 1.50 | 1.50 | 1.45 | 146 | 147 | 1.47 | 1.46 | 146
25-29| 166 | 1.69 | 1.68 | 1.69 | 1.67 | 1.62 | 161 | 1.59 | 1.58 | 1.58 | 1.58
30-34| 1.85 | 1.88 | 1.84 | 1.88 | 1.84 | 1.79 | 177 | 1.76 | 174 | 172 | 1.72
3539 198 | 199 | 197 | 201 | 198 | 193 | 194 | 1.89 | 1.87 | 1.86 | 1.86
40-441 2.03 | 199 | 192 | 193 | 196 | 1.89 | 193 | 1.87 | 1.85 | 1.85 | 1.87
45-491 172 | 191 | 2.06 | 1.89 | 1.63 | 192 | 193 | 1.56 | 191 | 1.60 | 1.52
Total | 1.615 | 1.646 | 1.637 | 1.672 | 1.657 | 1.614 | 1.621 | 1.619 | 1.617 | 1.611 | 1.618

Resource: Authors calculations
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In the first part of the period, from 2002-2005, the age groups from 15
to 29 years had increased share of the third and fourth birth order in total live
births, and at the same time they had decreasing share of the first and second
birth order in total live births. On the other hand, women from 30 to 39 years
of age had increased share of all four birth orders in total live births in the same
period.

In the second part of the period, from 20062012, the age groups from
15 to 29 had decreased share of all four birth orders in total live births, except
for the first born child in the age group from 25-29 (+1.5%). At the same time,
women aged 30 to 44 had increased share of the first three birth orders in total
live births. If women aged 15 to 29 are considered cummulatively as one age
group, it can be seen that only third and fourth birth order in 2005 and 2006,
respectively, increased their shares, while the first and the second birth order
shares decreased in the analyzed period. These changes may have been the
result of the changing age structure of the fertile women, so we considered
these changes and standardized age structure by the year 2002 (Chart 1). Age-
ing of reproductive women occured parallely with marriage delay, first child-
bearing, and reduction of higher-order births [Devedzi¢ and Muci¢ 2011]. All
trends were the same, only the decrease rate was slightly slower.
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Chart 1: Relative share of live births by mothers aged 15-29 by birth order

At the end of the period, women aged 15-29 gave birth to 17,442 children
less than at the beginning of the period. Even with changed age structure of
the fertile women, the shortage of children would still be large, 16,298.

If we analyze the age specific fertility rates (ASFR), it can be seen that
the change was not equal throughout the period. Women below 30 years of age
showed the greatest decrease in the first part of the period. Until 2005, women
aged 15-19 had 34.4% of their ASFR decrease, women aged 20—24, had 37.0,
and women aged 25-29 had 78.3% of their ASFR decrease. At the same time,
women aged 30—34 had only 4.8% of their ASFR increase, women aged 35-39
had 13.2, and women aged 40—44 had 0.0% of their ASFR increase. ASFR
level for women aged 45—49 was too low to make any conclusions (Chart 2).
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Chart 2. Age Specific Fertility Rates

Obviously, the decrease of ASFR in women below 30, and increase of
ASFR in women who were 30 and above, did not occur simultaneously. The
ASFR decrease of women below 30 took place first and it was followed by
ASFR increase of women who were 30 and above. It can be easily concluded
that those were the same women postponing their maternal role. If we translate
this to cohorts (meaning year of birth of the women), we can say that women
born around 1975 and earlier, are the main carriers of further fertility change,
regarding childbirth postponement and ASFR decrease. Projection of ASFR
levels until 2041 show that the fertility pattern has a tendency of shortening
the effective reproductive period, postponing the childbirth, concentrating
childbirth at the age from 30 to 34, and reducing the Total Fertility Rate level
(TFR). With further decrease of TFR level, linear projection, considering pre-
vious TFR trends, shows that TFR may fall to 1.28 in 2041 (Chart 3).
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Chart 3. TFR, TFR for women below 30, share of TFR 30- in overall TFR
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Childbirth postponement can be best seen through TFR structure. As trans-
versal indicator, TFR contains ASFR values of all age groups, so the contribution
of each age group in TFR can be measured. As it can be seen from Chart 3,
contribution to TFR by women who are under 30 is continuously reducing in
the analyzed period. At the beginning of the period, relative share of TFR of
women below 30 in overall TFR was 71.5%, and it was continuously decreas-
ing until it reached 59.9% in 2012. If previous trends continue, relative share
of TFR 30- in overall TFR may fall to 35.5% in 2041. In other words, in 2002,
women below 30 were contributing to TFR with more than two thirds, and in
2041 they may contribute to TFR with just a little over one third!

FERTILITY CHANGE WITH RESPECT TO EDUCATIONAL
LEVEL OF THE MOTHER

Educational structure of population in a country can directly point to
socio-cultural development level of that country. Also, educational structure
of population in one country can be an indirect determinant of a large number
of social, and among them, demographical phenomena. Among demographical
phenomena, the below replacement fertility especially stands out in Serbia.
Besides the whole specter of other determinants affecting reproduction level
of a population, educational level of a female population is taking special place
regarding the childbirth decision making [ Vasi¢, 2013]. In the same manner as
in the first part of the paper, we will start the fertility analysis with average
birth order by mother’s education to the birth of the fourth child (Chart 4).

Chart 4: Education specific average birth order to the birth of the fourth child
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Resource: Authors calculations

Structural changes in live births are quite diversified in the analyzed
period, when educational level of the mother is concerned. Again, in some
modalities we have opposite trends in the first, and in the second part of the
period. First three categories of women with lowest education show structural
improvement in the first part of the period, influencing the improvement of
total birth order structure. Therefore, in 2005, the women without education
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increased average birth order by 12.8%, women with incomplete primary
education by 12.4%, and women with primary education by 13.5%. In the same
period, women with secondary education increased birth order structure by
1.3%, while women with high education decreased average birth order structure
by 2.6%, and women with higher education remained at the same level of birth
order structure.

The second part of the period brought opposite trend to the three lowest
categories. From 2006 to 2012, the women without education decreased average
birth order by 7.9%, women with incomplete primary education by 4.5%, and
women with primary education by 5.7%. At the same time, women with sec-
ondary education remained at almost the same level (+0.6%), women with high
education increased average birth order by 1.6%, and women with higher edu-
cation decreased average birth order by 3.9%. As for the total average birth
order, from 2002 to 2005, it increased from 1.62 to 1.67, and dropped again to
1.62 in 2012.

If we analyze each birth order separately with respect to mother’s educa-
tion, we can show intensity of the change considering the change of population
educational structure. First, we have to show educational structure of the female
population to see how it could affect the live birth structure by mother’s educa-
tion (Table 3).

Table 3. Estimation of the female population educational structure 2002-2012

Educational attainment | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009 | 2010 | 2011 | 2012
Without education 8.56 | 8.08 | 7.60 | 7.11 | 6.63 | 6.15 | 5.66 | 5.18 | 470 | 4.21 | 3.72

Incomplete primary
education

Primary education 24.72(24.36(24.00(23.64 (23.28|22.92|22.56(22.20(21.84|21.50| 21.16
Secondary education |36.43(37.27|38.10(38.94|39.77 |40.61 | 41.44 |42.28 | 43.11 | 43.95|44.79
High education 411 | 426|441 | 457|472 |4.87 503|518 | 533|549 |5.65
Higher education 576 1632 | 6.88 | 744 | 7.99 | 8.55 | 9.11 | 9.66 |10.21|10.77|11.33

18.64(18.09(17.54|16.99|16.44|15.89|15.34|14.79 | 14.24|13.68 | 13.12

Resource: Authors calculations

As the educational structure of the female population changed, it was
expected that live birth structure by mother’s education would change as well.
As the live birth structure by mother’s education changed, we cannot know
whether that happened because female population educational structure
changed or women of different educational attainment changed their reproduc-
tive behavior. Therefore, we standardized it with basic educational structure
from 2002. This way, each birth order by mother’s education can show us if
women of different educational attainment changed their reproductive behavior.
Since we know that majority of live births came from the mothers with secondary,
high, and higher education, and that it is continuously rising, the changes by birth
order of these categories are presented (Chart 5).
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Chart 5. Relative share of live births by mothers with secondary,
high, and higher education (aggregate) in each birth order

If we do not consider female population educational structure change, we
can say that women with three highest educational modalities raised their
relative share in each birth order. Therefore, three higher educational categories
increased relative share in first birth order by 14.5%, second birth order by
11.9%, third birth order by 11.7%, and fourth birth order by 5.5%. Actually,
these educational categories of women (considering educational structure
change) would have reduced relative shares in each birth order. Therefore, the
relative share in the first birth order dropped by 7.3%, in the second birth order
by 9.6%, in the third by 6.0%, and in the fourth birth order by 5.4%. If this
trend continues, we may expect that relative share of these categories aggre-
gately drops to 46.0% of the first born, to 39.1% of the second born, to 37.1%
of the third born, and to 18.6% of the fourth born children. It is obvious, and
expected, that these categories reduce their fertility level, but it would be interest-
ing to see to what extent different educational categories of women postpone
childbirth. Considering the overall fertility decline and childbirth postponement
trend, it would be significant to show childbirth postponement by birth order,
and educational attainment of mother (Table 4).

It is very interesting that there are opposite changes in the mean age of
mother with respect to educational attainment, but it is even more interesting
that there are opposite changes in the mean age of mother by order of live born
children. Women without education increased mean age at birth (MAB) of first
two birth orders, but significantly decreased MAB for third and fourth birth
order. At the same time, women with incomplete primary education, and pri-
mary education decreased MAB of all four birth orders, and only women with
secondary education increased MAB of all four birth orders. Women with high
and higher education increased MAB of first two birth orders, and decreased
MAB of third and fourth birth order. It is important to emphasize that MAB
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Table 4. Mean age of mother with respect to the order of live born children
and educational attainment

Educational attainment Year First Second Third Fourth
Without 2002 20.0 22.0 257 27.5
education 2012 21.3 227 24.3 26.8
Incomplete 2002 21.7 23.1 26.4 28.8
primary education 2012 20.7 22.2 253 27.8
Primary 2002 23.3 25.6 28.9 31.2
education 2012 229 25.5 28.8 30.5
Secondary 2002 25.2 27.8 30.9 33.2
education 2012 26.8 29.1 31.5 33.6
High 2002 28.4 31.0 33.8 357
education 2012 29.5 314 33.4 34.5
Higher 2002 30.6 329 354 374
education 2012 31.0 33.0 35.2 36.9

Resource: Authors calculations

of first born child increased from 25.3 to 27.7 years, MAB of the second born
child increased from 27.8 to 29.6 years, and MAB of the third born child from
30.1 to 31.0 during the investigated period. However, MAB of the fourth born
child slightly decreased from 31.6 to 31.5.

If MAB is analyzed by birth order, we can see which educational catego-
ry of women has determined the direction of MAB change. At first two birth
orders, situation is rather clear, almost all educational categories increased
MAB. MAB of the third birth order showed an increase, but although all edu-
cational categories showed decrease, the secondary education category showed
increased MAB. As for the fourth birth order of MAB, the situation is almost
the same, except the secondary education category which continued with the
same trend but it minimized the increase.

CONCLUSION

The analysis of age specific indicators gave several conclusions. First, the
total average birth order during the investigated period shows a decrease. Se-
condly, the period from 2002 to 2005 can be marked as a period of certain ferti-
lity level rehabilitation at all ages which is well known as the post-crisis period.
Thirdly, age group from 20 to 29 can be marked as the main age group reducing
the number of live births and postponing the childbirth. Main change in this age
group happened in the first two birth orders. One in five first born children was
born after the age of 30 in 2002, and one in three first born children was born
after the age of 30 in 2012. One in three second born children was born after the
age of 30 in 2002, and one in two second born children was born after the age
of 30 in 2012. Total number of live births reduced by 13.9%, and the number of
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live births by women under the age of 30 reduced by 31.0%. Generations born
around 1975 and earlier, significantly postponed childbearing to the ages after
30. Increased importance of women over 30 is particularly interesting; in 2000,
a quarter of the total number of live births was given by them, in 2008 it was
over a third (34.8%) [Devedzi¢ and Muci¢ 2011], and in 2012 it was even 41.9%.
The analysis of educational attainment of mother gave the following con-
clusions. Average birth order at three lowest modalities showed increase until
2005, and then a decrease until the end of the period. Average birth order at
three highest modalities showed slight decrease during the whole period. It is
clear that three highest educational categories of women lead to the negative
trend of the fertility level decrease and childbirth postponement. By analyzing
the changes of birth order, these educational categories showed the most intense
changes at first two birth orders. During the investigated period, standardized
relative share of first and second born children by these educational categories
(aggregate) dropped from three out of four, to two out of three at the end of the
period. If the current trends continue, we may expect that less than one out of
two of the first and second children will be born by these educational catego-
ries (standardized) in 2041. As for childbirth postponement by birth order, and
educational level of the mother, the main change may be described as serious
postponement of first and second born children and the most serious childbirth
postponement of all four birth orders by women with secondary education.
Finally, in the effort to identify potential demographic reservoir for replace-
ment fertility, we found the main carriers of further fertility decline, and overall
negative trend in fertility patterns. If we would have to define the main carrier
of these trends, it would be the woman under 30, with secondary education
attainment. Obv1ously, the population policy measures were not defined very
well because the main carriers of the fertility change have not reacted to these
measures at all, not even at the beginning of the period! Things additionally
changed, so even the first, and second born children have to be in the focus of
population policy. In addition, population policy measures are not defined to stop
or slow down the childbirth postponement, obviously that they have to be age
specific. It seems not very natural that averagely educated women play so signifi-
cant role in the fertility level decrease and childbirth postponement. It must be
that the long-term socio-economic crisis affected the core of fertile population
forcing it to fertility pattern modernization, even the (theoretically) necessary
terms have not emerged! Serbia definitely does not have enough money “to buy
needed children for the real price”, so the population policy measures do not
have to be financially defined, but directed to diminish structural difficulties
for future parents. Conclusion of all conclusions is that, at this point, there is no
category of women that can provide any demographic benefit in the near future.
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CAXETAK: Mepe nomyJaiiiione nojJuTHKE ce OHOCE Ha CBE ()ePTHIIHO CIIOCOOHE
xene y CpOuju a usb je MoOmiinzanuja mro Beher Opoja GpepTHiiHO CIOCOOHMX JKeHa.
Haxko ce odeknBalia 3Ha4YajHa peakliMja, HUCY CBE JKCHE jeJIHAKO pearopalic Ha Mepe
TIOITyJIAIIMOHE MOHUTHKE Koje ¢y y CpOuju puHaHCHjcKe Tprpoe. Y pady je MpeacTaB/beH
MoKy1aj oapeljuBarmba KaTeropyje )eHa koje ou y 0mmxoj oyayhHocTu mgane 3Ha4dajaH
JIOIPUHOC JieMorpad)cKoM pas3Bojy, iMajyhu y BUay akTyelHe Mepe IOIyJIal[HOHE ITOJIH-
tuke. Hama npernocraska je 1a Cy rofinHe ¥ COLMOCKOHOMCKE KapaKTePUCTHKE ITPeCy /-
HOYTHIaJIe Ha Ha peaklnjy *eHa. Y3uMjyhu y 003up npeTxogHe CTpyKTypHE IIPOMEHE
KOJI )KCHCKE IMOIyJIallije Kao ¥ pe3yiITaTe MolyJaluoHIX NPOojeKLHja, MOKYIIalId CMO
J1a yTBPAMMO KOje Cy TO KaTeropuje GepTUITHO CIIOCOOHE KEHCKE MOITYIaIlHje Koja MOXKe
3Ha4ajHO nonpuHeTH nmosehamy Opoja pohernx g0 2014. rogune.
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