
1. Introduction

Presenting the directions of changes in size and use 
of accommodation facilities in the tourist regions 
of Croatia in 1997 and 2017 was the purpose of this 
paper. A significant impact on tourist traffic and 
on development of the tourist function has quality 
and spatial diversity of the accommodation facili-
ties (Pavia, Floricic, 2017; Rettinger, 2010; Salo et al., 
2014; Scholz, 2016). The presentation of spatial and 
temporal variability in the size of indicators related 

to the tourist function has a crucial meaning in the 
assessment of tourist carrying capacity and tour-
ist absorption (Matos Marquez, Perez Colmenares, 
2019; Wang et al., 2019). Warfare led to a decrease in 
potential tourist interest in Croatia as a tourist desti-
nation. However, the free market reforms, the recon-
struction of the country and the increase in tourist 
potential had a positive impact on the restoration of 
trust among visitors.

Croatia joined the EU in July 1993. It directly in-
fluenced the tourist services market. There has been 
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a significant increase in the number of tourists, espe-
cially from EU countries, and the development of ac-
commodation facilities. It is not without significance 
for the volume of tourist traffic was the visa require-
ment from April 1st, 2013 for citizens of countries 
such as Russia, Ukraine and Turkey. However, these 
changes didn’t affect the average length of stay of 
tourists in Croatia.

2. data and methods

Volume of tourist flows, accommodation base and 
its capacity at the level of County were used in the 
study (Statistical ..., 1997, 2017). In addition, data of 
surface area and population of County were used 
(Census ..., 2013). Statistical data describing tourist 
traffic and elements of tourism development at the 
level of NUTS 3 were used in paper. Data for 1997 
and 2017 were used. On the one hand by their avail-
ability (data from 2017) and on the other by changes 
in the administrative division of Croatia (1997) was 
caused this selection. The change of the Knin region 
from Zadar-Knin County to Šibenik-Knin County 
(Narodne Novine, 10/1997) was decisive for the tem-
poral scope of the study.

Tourism Density Index (Vojnovic, 2018), Schnei-
der’s Rate (Gogonea et al., 2017; Hacia, 2014), Tourist 
Accommodation Density Index (Markovic et al., 2017; 
Simancas Cruz, Penarrubia Zaragoza, 2019), Baretje-
Defert’s Index (Podhorecka, Dudek, 2019), Average 
Length of Stay (Duro, 2018), Accommodation Devel-
opment Index (Wiweka, Arcana, 2016) and Charvát 
Index (Przybyla, Kulczyk-Dynowska, 2017; Stefko 
et al., 2018) were used in this paper. Presenting the 
structure of each of them is pointless because they 
are commonly used indicators in the description of 
tourist traffic and tourism development and their 
construction has been repeatedly described in the 
literature (Wiskulski, 2019).

To delimitate tourist regions on the territory of 
Croatia a numerous statistical methods were used. 
Use of them were considered complementary. The 
method of Rectangular Coordinate System is a meth-
od based on the variability of two features based on 
the one-class classification of continuous variables 
(Runge, 2006). The intensity ranges of a given feature 
should be determined in the adopted situation. Ana-
lyzed objects according to the measured feature, e.g. 
into two groups, are divided. Objects with a feature 
intensity below the accepted threshold are included 
in the first of them. Objects with a feature intensity 
above the accepted threshold are classified and we 
treat them as objects having established property 
are included in the second group. In the paper, in 

reference to the one-way classification, the values of 
the analyzed indicators were divided based on the 
customary (arbitrary) criteria.

To verify the results of the data analysis obtained 
by using the method of Rectangular Coordinate Sys-
tem, six partial indicators were analyzed using Perkal 
Synthetic Indicator. Refer to the actual values of the 
features were the main assumption of this method. 
Their quantities are given in various measuring units. 
Standardize them before making any further calcu-
lations was necessary.

3. results and discussion

Tourism as a social and economic phenomenon is 
one of the factor determining implementation of 
tourism function in tourist region (Markovic et al., 
2017; Muler Gonzalez et al., 2018). It can testify to 
the tourist attractiveness of the region as a social 
element. According to the adopted definition, indi-
cators describing tourism and tourism development 
are included in basic elements that make up the 
tourist function. Indicators describing tourist traf-
fic are: Tourism Density Index and Schneider’s Rate. 
And group of indicators describing tourist develop-
ment includes such indicators as: Baretje-Defert’s 
Index and Tourist Accommodation Density Index. In 
order to demonstrate changes in the performance of 
tourist function on the territory of Croatia, an analy-
sis of changes in size of listed tourist indicators was 
carried out. Data for 1997 and 2017 were included in 
the study.

Analyzing the indicators describing tourist traffic, 
the first was Tourism Density Index calculated. It was 
calculated for the data for 1997 and it should be not-
ed that only five of all counties match the assumed 
criteria of division. The highest value of the indicator 
was calculated for Istria County where it was 625.87. 
The second highest value was achieved in the city 
of Zagreb (in this region the criteria for Schneider’s 
Rate weren’t matched). In the case of Schneider’s 
Rate the assumed criteria were matched in seven 
counties. The highest value of the indicator was cal-
culated for Istria County where its value was 852.46.

By using the Rectangular Coordinate System 
method taking into account Tourism Density Index 
and Schneider’s Rate the counties were divided 
into four groups (fig. 1). The first of them included 
counties matching the criteria for Schneider’s Rate 
and not matching the criteria for Tourism Density 
Index. These are such county as: Lika-Senj, Zadar 
and Šibenik-Knin. The second group are counties in 
which the criteria for both indicators were matched: 
Istria, Primorje-Gorski Kotar, Dubrovnik-Neretva 
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and Split-Dalmatia. Another group created coun-
ties for which the criteria for Tourism Density Index 
were matched but the criteria for Schneider’s Rate 
weren’t matched – city of Zagreb. The last group 
consists of counties in which the criteria for both in-
dicators weren’t matched. By analyzing the location 
of designated counties, it should be noted that they 
form two clusters in the north and in the south of 
the country. A buffer zone between the designated 
regions were formed by counties from the second 
group.

Data from 2017 was used in the next study 
(fig. 2). In the study conducted for Tourism Density 
Index eight counties met the set criteria, while the 
maximum value was reached in the City of Zagreb 
– 2005.34. In the case of Schneider’s Rate criteria are 
met in ten regions. The highest value of the indicator 
was calculated for Istria County where it amounted 
to 1972.56. By using the Rectangular Coordinate 
System method taking into account Tourism Density 
Index and Schneider’s Rate the counties were di-
vided into four groups, one of them wasn’t assigned 
any county. The first of the groups which included 
counties with matching the criteria for Schneider’s 
Rate and those that didn’t match the criteria for 
Tourism Density Index were two counties: Karlovac 
and Krapina-Zagorje. The next group with counties 
that match the criteria for both indicators has eight 

counties. These are all coastal counties and city of 
Zagreb. City of Zagreb due to its different character 
(completely urbanized area with a high intensity of 
tourist assets on a relatively small area) in relation to 
other counties matches the criteria. The third group 
consists of all the counties that don’t match the cri-
teria for the analyzed indicators.

The indicators describing the level of tourist de-
velopment were analyzed and the values of Baretje-
Defert’s Index were calculated for the data from 1997 
(fig. 3). Six countries were classified into the group of 
regions with a high level of tourism development. 
The maximum value of the indicator was calculated 
for Istria County and amounted to 105.98. In the case 
of Tourist Accommodation Density Index the adopt-
ed criteria allowed to classify seven counties as areas 
with a high level of tourist development. The highest 
value of the indicator was calculated for Istria Coun-
ty and amounted to 77.81.

By using the Rectangular Coordinate System 
method taking into account Baretje-Defert’s Index 
and Tourist Accommodation Density Index the coun-
ties were divided into four groups. The first of them 
included counties matching the criteria for Tourist 
Accommodation Density Index and not matching 
the criteria for Baretje-Defert’s Index. This group in-
cludes two counties: Split-Dalmatia and the city of 
Zagreb. The second group consists of five counties 
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Fig. 1. Rectangular Coordinate System method for tourist traffic indicators in Croatia for 1997

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 1997; Census of population, Households and 
Dwellings, 2003.
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that match the criteria for both analyzed indicators. 
The next group creates counties in which a satisfac-
tory level of Baretje-Defert’s Index was achieved and 
the sufficiently high value of Tourist Accommodation 
Density Index wasn’t achieved. Lika-Senj County is 
included in this group. The fourth group is made up 
of counties for which the values of both indicators 
haven’t reached a satisfactory level.

Indicator values were calculated for data from 
2017 (fig. 4.). In the case of Baretje-Defert’s Index 
seven counties were classified as meeting the as-
sumed criteria. The county with the highest value of 
the index was Istrian County for which the value of 
the index was 144.21. In the case of Tourist Accom-
modation Density Index the values for seven coun-
ties allowed them to be classified as high tourist de-
velopment. The region with the highest index value 
was the Istrian county where its value was 106.76.

By using the Rectangular Coordinate System 
method taking into account Baretje-Defert’s Index 
and Tourist Accommodation Density Index the coun-
ties were divided into four groups. The first of them 
included counties matching the criteria for Tourist 
Accommodation Density Index and not matching 
the criteria for Baretje-Defert’s Index. One of them 
was included in this group: the city of Zagreb. The 
second group includes 6 counties that match the 

criteria for both analyzed indicators. The next group 
creates counties in which a satisfactory level of Ba-
retje-Defert’s Index was achieved and the sufficiently 
high value of Tourist Accommodation Density Index 
wasn’t achieved. Lika-Senj County is included to this 
group. The fourth group is made up of counties for 
which the values of both indicators haven’t reached 
a satisfactory level.

To verify Rectangular Coordinate System, Perkal 
Synthetic Indicator was analyzed for six component 
indicators. These are indicators such as:
•	 Average Length of Stay;
•	 Accommodation Development Index;
•	 Tourism Density Index;
•	 Tourist Accommodation Density;
•	 Baretje-Defert’s Index;
•	 Charvát Index.

The calculations are static in nature and relate to 
data for 1997 (table 1) and 2017 (table 2). Due to the 
value of Perkal Synthetic Indicator, counties were di-
vided into groups. The arithmetic average () of differ-
ences in ordered values of Perkal Synthetic Indicator 
for individual counties was used to determine the 
boundaries between classes.

Four groups of counties were determined using 
the adopted criteria for data from 1997:
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Fig. 2. Rectangular Coordinate System method for tourist traffic indicators in Croatia for 2017

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 2017; Census of population, Households and 
Dwellings, 2013.



Tab. 1. The value of Perkal Synthetic Indicator calculated for 1997

Country Average 
Length of 
Stay (x1)

Accommodation 
Development 

Index (x2)

Tourism 
Density 

Index (x3)

Tourist 
Accommo- 
dation Den-

sity (x4)

Baretje-De-
fert's Index

(x5)

Charvát 
Index (x6)

Standardized values Σx’ij Ws

x’1 x’2 x’3 x’4 x’5 x’6

Istria 6.99 8.04 625.87 77.81 105.98 5,961.35 1.71 -0.83 2.79 3.53 3.36 3.91 14.47 2.41

Primorje-Gorski Kotar 5.71 9.61 399.88 41.60 48.86 2,680.18 1.01 -0.67 1.58 1.61 1.21 1.48 6.23 1.04

Dubrovnik-Neretva 5.86 5.67 157.87 27.86 40.47 1,343.59 1.10 -1.06 0.29 0.89 0.90 0.50 2.60 0.43

City of Zagreb 1.71 30.15 600.30 19.91 1.64 84.49 -1.16 1.35 2.65 0.47 -0.56 -0.43 2.32 0.39

Zadar 6.52 4.18 74.94 17.95 40.42 1,099.78 1.45 -1.21 -0.15 0.36 0.90 0.32 1.66 0.28

Split-Dalmatia 6.29 5.03 123.10 24.48 23.98 757.93 1.33 -1.13 0.10 0.71 0.28 0.06 1.35 0.23

Šibenik-Knin 6.51 3.77 51.88 13.77 36.46 893.31 1.45 -1.25 -0.28 0.14 0.75 0.16 0.97 0.16

Lika-Senj 4.25 4.88 21.08 4.32 43.05 893.61 0.22 -1.14 -0.44 -0.36 0.99 0.16 -0.56 -0.09

Vukovar-Srijem 5.87 18.92 4.99 0.26 0.32 35.08 1.10 0.24 -0.53 -0.57 -0.61 -0.47 -0.84 -0.14

Krapina-Zagorje 3.17 30.97 34.07 1.10 0.95 93.15 -0.36 1.43 -0.37 -0.53 -0.59 -0.43 -0.85 -0.14

Osijek-Baranja 2.81 34.61 12.59 0.36 0.46 44.40 -0.56 1.79 -0.49 -0.57 -0.61 -0.46 -0.90 -0.15

Sisak-Moslavina 3.56 30.72 3.90 0.13 0.31 33.43 -0.15 1.41 -0.53 -0.58 -0.61 -0.47 -0.94 -0.16

Koprivnica-Križevci 3.05 31.35 6.80 0.22 0.30 29.14 -0.43 1.47 -0.52 -0.58 -0.61 -0.48 -1.14 -0.19

Varaždin 3.23 19.33 30.90 1.60 1.09 68.22 -0.33 0.28 -0.39 -0.50 -0.58 -0.45 -1.97 -0.33

Međimurje 2.58 23.51 11.03 0.47 0.29 17.54 -0.68 0.70 -0.50 -0.56 -0.61 -0.48 -2.14 -0.36

Zagreb County 3.15 17.54 6.08 0.35 0.34 18.91 -0.38 0.11 -0.52 -0.57 -0.61 -0.48 -2.45 -0.41

Brod-Posavina 1.57 19.78 5.28 0.27 0.31 9.52 -1.23 0.33 -0.53 -0.57 -0.61 -0.49 -3.11 -0.52

Virovitica-Podravina 2.62 11.45 1.78 0.16 0.34 10.09 -0.66 -0.49 -0.55 -0.58 -0.61 -0.49 -3.38 -0.56

Požega-Slavonia 1.79 14.66 1.79 0.12 0.26 6.80 -1.12 -0.18 -0.55 -0.58 -0.61 -0.49 -3.52 -0.59

Bjelovar-Bilogora 1.70 13.79 3.31 0.24 0.48 11.17 -1.16 -0.26 -0.54 -0.58 -0.60 -0.49 -3.63 -0.60

Karlovac 1.72 7.32 4.76 0.65 1.66 20.89 -1.15 -0.90 -0.53 -0.55 -0.56 -0.48 -4.18 -0.70

arithmetic average (x) 3.84 16.44 103.91 11.12 16.57 672.03

SD 1.84 10.14 187.29 18.89 26.63 1,353.12

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 1997; Census of population, Households and Dwellings, 2003.



Tab. 2. The value of Perkal Synthetic Indicator calculated for 2017

County Average 
Length of 
Stay (x1)

Accommoda-
tion Develop-

ment Index (x2)

Tourism 
Density 

Index (x3)

Tourist 
Accommo-

dation 
Density (x4)

Baretje-
Defert's 

Index (x5)

Charvát 
Index (x6)

Standardized values Σx’ij Ws

x’1 x’2 x’3 x’4 x’5 x’6

Istria 6.20 13.68 1,460.25 106.76 144.21 12,221.04 1.94 -0.94 2.06 3.11 2.63 3.16 11.95 1.99

Dubrovnik-Neretva 4.14 20.52 1,044.29 50.90 74.12 6,292.27 0.63 -0.54 1.29 1.13 1.01 1.30 4.83 0.81

Primorje-Gorski Kotar 5.34 13.77 777,44 56.47 68.40 5,029.61 1.40 -0.93 0.79 1.33 0.88 0.91 4.38 0.73

City of Zagreb 1.76 80.09 2,005.34 25.04 2.03 286.55 -0.88 2.96 3.07 0.22 -0.65 -0.57 4.15 0.69

Zadar 5.91 9.72 427.31 43.98 94.40 5,422.10 1.76 -1.17 0.14 0.89 1.48 1.03 4.13 0.69

Split-Dalmatia 5.25 11.99 695.76 58.03 57.95 3,649.03 1.34 -1.04 0.64 1.39 0.64 0.48 3.45 0.57

Šibenik-Knin 5.91 9.49 308.98 32.54 88.90 4,987.69 1.76 -1.18 -0.08 0.49 1.35 0.90 3.23 0.54

Lika-Senj 3.60 16.65 137.60 8.26 86.83 5,197.68 0.28 -0.77 -0.39 -0.37 1.30 0.96 1.02 0.17

Krapina-Zagorje 2.32 52.03 115.77 2.22 2.06 248.53 -0.53 1.31 -0.44 -0.59 -0.65 -0.58 -1.47 -0.24

Međimurje 2.39 45.73 96.48 2.11 1.35 147.75 -0.48 0.94 -0.47 -0.59 -0.67 -0.61 -1.88 -0.31

Karlovac 1.70 40.18 91.85 2.29 6.43 438.56 -0.92 0.62 -0.48 -0.58 -0.55 -0.52 -2.44 -0.41

Vukovar-Srijem 1.56 47.51 36.24 0.76 1.04 77.13 -1.01 1.05 -0.58 -0.64 -0.67 -0.64 -2.50 -0.42

Zagreb County 1.72 45.34 28.27 0.62 0.60 46.85 -0.91 0.92 -0.60 -0.64 -0.68 -0.65 -2.56 -0.43

Bjelovar-Bilogora 3.09 26.76 8.54 0.32 0.70 58.24 -0.04 -0.17 -0.63 -0.65 -0.68 -0.64 -2.82 -0.47

Sisak-Moslavina 2.46 32.11 8.20 0.26 0.66 52.27 -0.44 0.14 -0.63 -0.65 -0.68 -0.64 -2.91 -0.49

Osijek-Baranja 1.93 36.73 22.20 0.60 0.82 58.25 -0.78 0.41 -0.61 -0.64 -0.68 -0.64 -2.94 -0.49

Varaždin 2.31 25.23 48.56 1.92 1.38 80.43 -0.53 -0.26 -0.56 -0.60 -0.66 -0.64 -3.25 -0.54

Koprivnica-Križevci 2.09 27.42 10.60 0.39 0.58 33.58 -0.67 -0.13 -0.63 -0.65 -0.68 -0.65 -3.42 -0.57

Požega-Slavonia 2.30 22.29 7.29 0.33 0.76 39.23 -0.54 -0.43 -0.64 -0.65 -0.68 -0.65 -3.59 -0.60

Virovitica-Podravina 2.36 20.12 7.01 0.35 0.83 39.43 -0.50 -0.56 -0.64 -0.65 -0.68 -0.65 -3.68 -0.61

Brod-Posavina 1.78 26.18 14.10 0.54 0.69 32.03 -0.87 -0.21 -0.62 -0.64 -0.68 -0.65 -3.68 -0.61

arithmetic average 3.15 29.69 350.10 18.79 30.23 2,116.11

SD 1.57 17.04 538.63 28.31 43.40 3,201.21

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 2017; Census of population, Households and Dwellings, 2013.
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Fig. 3. Rectangular Coordinate System method for tourist development indicators in Croatia for 1997

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 1997; Census of population, Households and 
Dwellings, 2003.

Fig. 4. Rectangular Coordinate System method for tourist development indicators in Croatia for 2017

Source: own elaboration based on Statistical Yearbook of the Republic of Croatia, 2017; Census of population, Households and 
Dwellings, 2013.
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•	 group I – county with the highest value of Perkal 
Synthetic Indicator, Istria County. It’s located in 
the northern part of Croatia near the border with 
Slovenia. It influenced high value of standardized 
values;

•	 group II – Primorje-Gorski Kotar where the value 
of Perkal Synthetic Indicator is ≥1;

•	 group III – contains 5 counties where the value of 
Perkal Synthetic Indicator is ≥0. This group con-
tains such counties as: Dubrovnik-Neretva, city of 
Zagreb, Zadar, Split-Dalmatia and Šibenik-Knin;

•	 group IV – counties with a negative Perkal Syn-
thetic Indicator, i.e. Lika-Senj County and all in-
land counties excluding the capital of the coun-
try.

Three groups of counties were determined using the 
adopted criteria for data from 2017:
•	 group I – county with the highest value of Perkal 

Synthetic Indicator, Istria County. It’s located in 
the northern part of Croatia near the border with 
Slovenia. It influenced the high value of stan-
dardized values;

•	 group II – contains 7 counties whose value of 
Perkal Synthetic Indicator is ≥0. This group in-
cludes all other coastal counties and the capital 
of the country;

•	 group III – counties with a negative value of Perkal 
Synthetic Indicator, icludes all inland counties ex-
cluding the capital of the country.

4. Conclusions

Conducting the research procedure allowed to 
present basic changes in tourist flows and tourist 
development. The tourist function in Croatia was 
changed during analyzed 21 years. It can be con-
cluded that there was a reduction in the number of 
counties groups by analyzing the Perkal Synthetic 
Indicator calculated for 1997 and 2017. On the oth-
er hand, there were even greater disparities in the 
tourist function between individual counties. What 
is important, in both cases it can be seen that in Is-
tria County the tourist function is performed at the 
highest level compared to other counties of Croatia.

In terms of tourism flows, coastal areas have 
been combined into one group. The entire coastal 
area of Croatia can be classified as one tourist re-
gion. In addition, the capital of the country joined 
group of areas with increased use in terms of tour-
ism. In Zagreb the volume of tourist flow increased 
more than threefold, in a similar way as in the whole 
country. The smallest increase in the number of tour-
ists occurred in Koprivnica-Križevci County where 
the number of tourists increased by 0.5 times. The 

highest percentage increase in the number of tour-
ists occurred in the Karlovac County where the num-
ber of tourists increased more than 19 times.

Such a big increase in the value of individual indi-
cators has an impact on tourist carrying capacity and 
tourist absorption. The tourist season on the territory 
of Croatia starts in mid-June and lasts until mid-Sep-
tember when it begins to fade towards the south. In-
creased tourist traffic is also an increase in traffic on 
the roads which affects the formation of congestion. 
Despite the network of highways running through 
tourist regions, access to tourist destinations was dif-
ficult. Increased vehicle traffic combined with long-
time travel from places generating traffic affect the 
safety of travelers and comfort of travel. Croatia’s 
accession to the EU has reduced the waiting time 
at the border. This increased travel comfort. On the 
other hand this has led to an increase in the number 
of tourists so this problem remains relevant.

Performing the described study has its weak-
nesses. Use of the presented indicators related to 
tourism may raise doubts as to the correctness of 
their use. This raises the question of sufficient way of 
describing the phenomenon of tourism. Submission 
of data with 21 years of interval without an analy-
sis of this period means that the study is incomplete 
and conclusions are limited.
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