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Croatia has no national demographic strategy and no
national population policy is carried out.

Some local governments are taking isolated policy
measures but due to unsystematic and distress
network at the national level it gives almost no
significant effects.

Croatian Parliament still in January 1996 enacted
National Program of Demographic Development
whose implementation from the very beginning stops
chronic shortage of money.

Nowadays in the Croatian nation began the process of
demographic extinction.

This process began even before the great emigration
wave which started last three year.




The process of demographic extinction is estimated that
per year 30 000 citizens emigrate from Croatia and they
are predominantly young people.

This is an estimate based on demographics data from the
countries in which they are moving.

This data is not precise because the Croatian citizens do
not have to formally sign out when they emigrate.

If negative trends continue, Croatia would annually lose
50 000 domicile population due to natural increase rate
and emigration.

For a population that is among the oldest in the world
with 4.284,889 million inhabitants according to the last
census, this represents an unsustainable situation for all
the aspects of social and economic survival of the nation




Besides, there are numerous studies confirming that
the unsolved financial situation, unemployment and
bad housing status in Croatia are the main factors of
emigrations and delay having children.

These main factors can and should be eliminated by
fundamental structural changes at the national level.

Anyway, this is confirmed by the “Croatian example” -
the introduction of the three-year maternity leave,
which has had a direct effect of a positive natural
increase rate in 1996 year after a number of years with
a negative population growth.

All the above mentioned confirms that Croatia knows
how, can and must decide to start applying active
demographic policy.




Croatia, unfortunately, accompanies all demographic
trends of the European Union (EU).

Namely, EU is faced with the problem of the significant
aging of the population.

This demographic shift is inevitable consequence of the
significant accomplishments of the greatly reduced
company mortality rates and, therefore, a longer life
expectancy. It is, moreover, accompanied by greatly
reduced birth rates in almost all countries.

According Eurostat data base for 1 January 2013 year,
Croatian population is among the oldest population in
the world with the median age over than the median
population age of EU.




The oldest average age in the EU has German with 45.3
years. Croatia population average age is only 11 month

less accord

ing the data in the Table 1.

The increase of age to

Numberof |Averageageof| , . .. .ce| Averageage| the previouscensus
Census | jnhabitants |  Croatian of Men | of Women | (Croatian Population)
Population

1961. | 4159 696 32,5 30,5 33,3 ’

1971, | 4420221 34,0 32,4 35,5 =¥

1981. | 4001469 35,4 33,8 37,1 b

1991. | 4784265 37,1 35,4 38,7 =

»001. | 4 437 460 39,3 37,5 41,0 22

som1. | 4284889 41,7 39,9 43,4 ==

Average age of Croatian Population by sex, 1961.-2011. by Censuses

according to Croatian Bureau of Statist




Average age indicates the mean age of the total
population in a certain area (country, town, etc.) and is
calculated as an arithmetic mean of the age of the total
population.

The most common indicators of aging population are
Ageing index and Age coefficient.

Age coefficient is the percentage of the population aged
60 and over in the total population. It is the basic
indicator in measuring the ageing level. When it exceed
12%, it means that the population of a particular area
entered the ageing process.

Ageing index is the percentage of the population aged
60 and over in relation to the number of persons aged o-
19. The index exceeding 40% indicates that the
population of a particular area entered the ageing
process.




Ageing index Age coefficient

Census
Total Men Women Total Men Women
1953. 27,9 22,2 33,8 10,3 8,8 11,6
1961. 34,3 27,7 41,1 11,8 10,1 13,3
1971. 47,2 38,5 56,2 15,0 12,9 16,9
1981. 52,6 40,4 65,3 15,0 12,1 17,6
1901. 66,7 50,8 83,3 17,7 14,3 21,0
2001. 90,7 71,6 110,8 21,6 18,1 24,9
2011. 115,0 02,3 139,0 24,1 20,5 27,4

Croatian Population Ageing index and Age coefficient by Censuses 1953.-
2011., according to Croatian Bureau of Statistics




Net migration rate of population (migration balance) is
the difference between the number of immigrants and
emigrants of a particular area or country in a given period of
time.

Crude rate of natural change is the ratio of the natural
change during the year (live births minus deaths) to the
average population in that year. The value is expressed per 1
000 persons.
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Besides negative emigrations effects Croatian population
has extremely negative natural change rate.

Population natural change rate or so called the crude rate
of natural. Crude rate of natural change has constantly
decreasing and the value of 5.0 in 1974 dropped to - 2.7 in
2014.

The contribution of migration to overall population

growth or decline is due to positive or negative net
migration.

Moreover, the migration balance negative effects in
Croatia reinforce the fact that the largest part of
emigration waves from the very beginning until today are
young people.

This is confirmed by data from the Figure 2.




Emigrants by age groups, 2013
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Figure 2:




Croatian Counties have numerous natural, geographical,
cultural, socio-economic and demographic specifics which
have been investigated according to the numerous
statistical indicators available by the national and regional
statistical offices.

All this represents theoretical basis as well as statistical
data base for this research.

Same of the most important indicators by Croatian
Counties are given in the Table 3. and in the Table 4.
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Incomes, source incomes, education, population movements and development
index by Croatian Counties 2001-2012. according to Croatian Bureau of Statistics

Values of the standardized indicators in relation to the
national average

Educated
Average ‘l:-:it;iie ;Liaf: | Populatio EESE:L?E
. cate incomes -ment o the Dﬁiﬁpment
COUNTY PES. per rate S populatio =
capita capita : n 16-65
old

2010- 2010- 2010- 2010-

2012 2012 2012 2001 2011
County of Virovitica-
Podravina 1.56% 11,93% 2.711% 17.17% 3.36% 3,565
County of Slavonski
Brod-Posavina 0,00% 0,70% 4.87% 60.14% 47 64% 18.43%
County of Vukovar-
Sirmium G 81% 3,76% 20 47%% 30.30% 44 68% 18,73%
County of Bielovar-
Bilogora 23.00%% 16,53% 64,665 19.91% 19.87% 23,290
County of PoZega-
Slavonia 14.02% 0, 00%% 17.81% 37.06% 35,63% 33.81%
County of Sisak-
Moslavina 6d 20%% 40 83% 24.71% 1.14% 64, 39%% 38 70%%
County of Os1jek-
Baranja 534 30% 38 270% 509.09% 39.46% 69 46%, 46,07%
County of
Karlovac TA15% 41.14% 106,88% 10,553% 11170 26,534%




County of Krizevci-

Koprivhica 36,89% 66,01% 97.59% 33,32% 0,00% 59,19%
County of

Lika-Sen; 56, 70% 68.60%% 120,22% 0.00% 13.73% 64 8204
County of

Medimurje 28.21% 18,37% 131, 76% 101.40% 57.10% 69.63%
County of Krapina-

Zagorje 64.24% 20.81% £7.34% 40 30% 47 .05% 13,24%
County of Sibenik-

Knin 54.80% 64.64% 136,20% 100,72% 108,00% 80.93%
County of

Varazdin 68.18% 36,3%% 64, 80% T4.4T% 18.52% 86.34%
County of Split-

Dalmatia 10.34% 88.67% 109, 58% 134,04% 135,13% 93,75%
County of

Zadar 30.60% 03, 00% 27.80% 211.23% 101,52% 106,39%
County of Dubroviik-

Neretva 89.11% 100, 70% 148, 76% 152 47% 139.34% 120,84%
County of

Zagreb 108,39% 13.08% 134, 29% 180,66% 03,98% 124 23%
County of Primorje-

Gorski Kotar 143.57% 174.46% 183,15% 08.24% 147 46% 139.21%
County of Istra 134 30% 151,01% 154 81% 133,41% 119.98% 156,80%
City of Zagreb 24420% | 23828% |  100,00% | 127.78% 160,27% 186.44%




Maternal age, child’s birth order and number of children born by this birth
unto Croatian Counties 2013. according to Croatian Bureau of Statistics

- Maternal age Child's birth order | No. of children born
R AL |0 | m | & | w2 [T e | | &
more e more
Republic of Croatia | 39939 276 | 37345 | 1110 | 18420 | 13974 | 7242 [ 38662 | 125 18
County of
Zagreb 3077 | 71 | 2035 | 60 | 1407 | 1137 | 405 | 2088 | % | 0
County of Krapina-
Zagore 1152 4 1087 21 338 400 206 1120 32 0
County of Sisak-
Moslavina 1337 &0 1246 51 629 413 278 1291 46 0
County of
Karlovac 1042 24 1003 21 400 369 132 1012 36 0
County of
Varazdin 1519 59 1430 28 670 346 187 1463 36 0
County of Knizevci-
Eoprivnica 1113 | 82 | 1007 | 24 | 474 | 379 | 25 074 | 39 0
County of Bielovar-
Bilogora 1092 70 009 23 466 332 281 1033 34 0
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Statistical analysis results of the main socio-economic,
educational, development and demographic
characteristics of each Croatian County leads to the
conclusion that there is no significant statistical
correlation between them.

For example, let’s see composite indicator Development
index 2010-2012 from Table 3. and child’s birth order by
that birth in 2013 by Croatian Counties in Table 4.

There is very weak and negligible correlation between
these two indicators which is furthermore statistical
insignificant.




After comprehensive analysis of the entire data and
indicators dealing with Croatian Counties available by
national and regional statistical institutions it has been
concluded that

,The only demographic indicators itself can be
statistically significant base for Croatian Counties
grouping in a smaller number of spatial units’.

It's very important for these spatial units to be
homogeneous according demographic characteristics
for the successful implementation of active
demographic policy measures.




For active demographic policy measures, for example, is very
important educational level of maternal women by each
Croatian County.

Mothers with higher level of education generally can be
stimulated to bear a child more by quite different privileges
given by active demographic policy measures than lower
educated mothers.

For the purpose of this research in the group "less educated
mothers" are aligned those who have completed a maximum
four-year vocational school or high school.




In another group of “maternal women with higher level of
education” are the ones that have the higher education level
than predefined.

That’'s why among demographic indicators by Croatian
Counties given in Table 5. maternal women level of
education is very important.

The measures of active demographic policy are significantly
determined by population age.

That’'s why in Table 5. some important demographic
characteristics of Croatian population by Counties are
given.




Some Age Population indicators by Census 2011 and maternal women
level of education per Croatian Counties in 2013.

Average | Ageing | Maternal | No. of
age of index | women | children

COUNTY Age group (in %) population | (in %) with per
higher | women

level of older
66 and education | than 15

0-24 | 2565 | over year

! ) p 6%

Republic of Croatia 27.03 36,08 | 16,28 4, 1130 34% 1,36%
iF S0,

County of Zagreb e sl gl e | WML e LN
T A T0, A0

County of Krapina-Zagorje 27.27 5500 | 1673 41, 112,6 27T%% 1.62%
3 3 2% 0

County of Sizak-Moslavina 2581 | 5546 1871 130 131.1 3L% 1,63%
/ ) s 58 11 T

County of Karlovac 2407 5562 2030 4.0 14,0 /8 1,33%
] T 9 100 IEI.-"'.

County of Varazdin I R
E] 758 By

Coity of KopiviicaKesenis | 2795| wvas| aepp| P8 | MW | 24 | L006
} g [!'.- 0/

County of Bielovar-Bilogora 2766 | 5472 1761 42,0 1149 20% 1,68%




Primorje-Gorski Kotar ns0| so09| | B
County of Lika-Senj uor| 0| ngp|
County of Virovitica-Podravina | 2867 | 3486 | 1645 At
County of Pozega-5lavonia 3024 | 3153 11121 #
Slavonski Brod-Posavina 1039 | 5266 t674| 0
County of Zadar un| sn| ms| Y
County of Osijek-Barana 2800 s589| 1609|
Couty of §ibenik Knin 3557| s344] mgr| M
County of Vukovar-Sirmium 2091 35377| 1630 s
County of Split Dalmatiz 891 | s526| wg|
County of str uos | see| 1mae| Y
County of Dubrovatk-Neretva 28035 5438 1705 4
County of Medimurje 45| ssm| um| Y
City of Zagreb 3506 s180| 1642]




Furthermore, educational structure of maternal women
can vary from year to year. Figure 3. presents educational
structure of women who have given birth in 2013 in
Croatia.
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Figure 3:
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Between the methods and techniques of multivariate
analysis, K- means method has been chosen as the most
appropriate one for Croatian Counties clustering.

Among other advantages K-means method is especially
effective because it provides opportunity that the number
of clusters can be pre-determined in advance.

In the first phases of the process of clustering all
demographic indicators that are monitored by Croatian
Bureau of Statistics in 2013 as well as those from regional
statistical institutions have been used as the clustering
criteria.




Unfortunately, greater number of these 57

demographic indicators havent been statistically
significant as a multivariate analysis criteria.
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Therefore, clustering process is finally completed with
15 criteria that were statistically significant as it is

evidenced by the results shown in Table 6 in which are
also listed the ranking criteria themselves.




The Analysis of Variance (ANOVA) table with Cluster Analysis criteria

ANOVA
Cluster Error F 5.
Mean df fean df
Square Square
Share of population between 0-24 years old, 2013. 12,674 5 2194 15 hilTh 004
Share of population between 25-65 vears old, 2013. 8774 i 1,483 15 G, 502 002
Waother to 15 years old that gave birth in 2013. 000 5 000 15
Mother between 15-19 years old that gave birth in 2013. 15,624 5 aho 15 18,262 000
Maother between 20-29 years old that gave birth in 2013. 122 862 i 3,567 15| 34 447 000
WMother between 30-39 years old that gave birth in 2013. 162,040 5 2. 850 15| 56,556 000
Mother above 40 yvears that gave birth in 2013, 25749 5 283 15 9101 000
Mother that had first child birth in 2013. 36990 5 2,533 15| 14,602 000
Mother that had second child birth in 2013, 11,545 5 4,005 15 2,882 051
Mother that had third or more child birth in 2013. 60,345 5 2,804 15| 20,849 000
Lowwer educated maother that had given birth in 2013, 267 267 i’ 12,111 15| 22,068 000
Higher educated mother that had given birth in 2013. 206,114 5 F77a 15 26,500 000
Working active mother that had birth in 2013, 111,248 5| 11,533 15 9,645 000
Mother with personal income that had given birth in
S5 00| 5 000 15
Mother without personal income that had given birth in
e 123,440 5| 12517 15 9,862 000




Clustering criteria definitions given in the Table 4 are

generally known except two criteria: “Lower

educated

mother that had given birth in 2013"and “Higher educated

mother that had given birth in 2013".

The first group "less educated mothers”, are those who

have completed a maximum four-year vocationa
high school. In another group of “more educated
are the ones that have the higher education
predefined.

' school or
mothers”

level than

Final results of Croatian Counties clustering by K-means
method in the six unique spacious units which are
homogenous in their demographic indicators are shown in

Table 7.




Case County Cluster Distance
MNumber
1 Eislovar-g8ilogora 1 4 750
= Slavom=skt Brod-FPFosavina = 2. 525
= CDubrovnik-MHMersetva = 2. 7530
E. & City of Zagrei < G . rFr82
T Isira 5 5,745
[ 5] FKardowac 5 r. 814
T Kloprivnica-Krizewci 1 5 2870
= Krapina- Zagorje = 11, 433
o Lika-Seaenj 5 5. 5132
10 MM edimurje 1 TF. 587
11 COrsijsk-EBEaranja 5 10,217
12 Pozega-Slavania = 5 637
135 Frimorje-orski Kotar e oG ra82
14 Sisak-Moslavina (& 8. 503
15 Split-Dralmatia =2 5. 202
15 Sibenik-Fnin 2 F. 810
17 “Wara=din 5 S.290
15 Wirowvitica-Fodravina L . 215
19 WWukowar-Sinuauim = =2 906
20 Zadar = 5,244
21 S aqgreb 5 H 45

Cluster Analysis results by author’s calculation in SPSS with the numbers
of Croatia Counties in each Cluster, according to K-means Method
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Dendrogram,Cluster Analysis results by author’s calculation in SPSS

according to Croatian Bureau of Statistics data basis




So, according the Cluster Analysis by K-means method
Croatian Counties are arranged in the six clusters -
spacious units which are homogenous in their
demographic indicators and in which similar measures of
the Croatian active demographic policy should be
implemented.

First cluster consists of County of Bjelovar-Bilogora,
County of Koprivnica-Krizevci, County of Medimurje and
County of Virovitica-Podravina.

In the second cluster are: County of Dubrovnik-Neretva,
County of Split-Dalmatia, County of Sibenik —-Knin and
County of Zadar.




Third cluster consists of County of Slavonski Brod -
Posavina, County of Pozega -Slavonia and County of
Vukovar-Sirmium.

In the fourth cluster are grouped: City of
Zagreb,County and Primorje-Gorski Kotar.

Fifth cluster consists of County of Istra and County of
Zagreb.

Finally, in the sixth cluster are grouped: County of
Karlovac, County of Krapina-Zagorje, County of Lika-
Senj, County of Osijek-Baranja, County of Sisak-
Moslavina and County of Varazdin




The results of Croatian Counties clustering by K-means
method offers the clusters that form a spatial county
units with the similar demographic indicators.

To, the process of active demographic policy can start
with less money and can be limited maybe only to
spaces with poorest demographic characteristics.

Moreover, the results of this study would stimulate
'richer” administrative units to apply the appropriate
active demographic policy measures in their areas
without waiting for the adoption of laws and
regulations at the national level of government.
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