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REGIONALIZATION BASED ON SOCIO-ECONOMIC DEVELOPMENT
INDICATORS IN BOSNIA AND HERZEGOVINA — EXAMPLE OF
FEDERATION OF BOSNIA AND HERZEGOVINA

Adela Delali¢, Mirza Sikalo, Selma Numanovi¢
Abstract

This study classifies local self-government units (local communities) in the Federation of Bosnia and Herze-
govina (FBIH) according to socio-economic characteristics by applying the following multivariate methods:
principal component analysis (PCA), regression and cluster analysis. The selection of variables was based
on literature and adjusted by FBIH specifics, covering the four hypothetical dimensions of regional differ-
entiation: macroeconomic, demographic, infrastructural and socio-cultural indicators. PCA has identified
five components: the productivity component, demographic component, component of economic activity
potential, spatial component and employment component. Further analysis showed that all identified fac-
tors are significant predictors of local communities’ development, measured by the development index. The
cluster analysis resulted with four clusters in the FBIH with significant differences in development level. Con-
sidering that FBIH municipalities are administrative units of local government and that the classification

is based on socio-economic dimensions, identified
clusters correspond to the NUTS principles.

Keywords: development index, socio-economic
factors, NUTS classification, multivariate analysis.

JEL classification: R12, R58, C10

1. Introduction

The development of Bosnia and Herzegovina (BIH)
is limited by major regional differences in the develop-
ment of local communities. The significance of an even
regional development has been pointed out by the
European Union (EU) through their financing of region-
al projects encouraging regionalization with the main
idea of an even, sustainable and competitive socio-
economic development of the country. When analyz-
ing Bosnia and Herzegovina, it can be concluded that
a complex, asymmetric and multiple-tier government
structure has led to an inefficient local government
structure (Mujaki¢ 2010). Economic, demographic and
territorial differences between regions are the main
obstacle for a balanced and harmonious development
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at regional and country level. Since major geographi-
cal units lack homogeneity, i.e. the geographical prox-
imity does not automatically entail socio-economic
proximity, such differences among territorial units of
a single country are a factor of significant interest to
economists and policy makers. A thorough analysis
must consider smaller geographical units with politi-
cal authority and a wide spectrum of socio-economic
indicators (Soares et al. 2003).

1.1. Mechanisms of regionalization

There is not a single system of measuring disparity in
the EU. On the contrary, EU countries use different ap-
proaches and methods and apply selected relevant
indicators and methods. According to Lipshitz and
Raveh (2010), research on regional disparities and
policies for their reduction do not focus enough on
socio-economic differences within peripheral and key
regions, highlighting the inequality among regions.

The current regionalization in BIH can be classi-
fied into three categories: administrative regionaliza-
tion regulated by the Constitution of FBIH, economic
regionalization founded in the operating area of re-
gional development agencies, and regionalization ac-
cording to the vision of the European Commission-the
NUTS classification (Osmankovi¢ et al. 2009). As part
of the EU joining process, BIH is obliged to establish a
statistical regionalization following the criteria of the
Eurostat NUTS classification, which is based on the
adoption of spatial units from political and governing
systems such as areas of local communities. The aim
of NUTS is to provide the framework for the division
of the economic territory of EU into territorial units for
collecting and publishing standardized statistical data
and to develop and harmonize regional statistics suit-
able for analysis and to direct the political interven-
tions on the regional level (Zari¢ and Vukovi¢ 2010).
For example, regions selected to receive special aid
from the EU structure funds will not be chosen on an
ad hoc basis, but rather match certain regions in the
NUTS hierarchy. Most importantly, regionalization
provides policy makers with an opportunity for a bet-
ter supervision of municipality development by using
the most relevant predictors.

1.2. The regionalization based on socio-
economic factors

Multivariate methods of analysis have been used in
multiple studies with an aim of grouping territorial
units based on different and socio-economic variables

idiosyncratic to a particular area. This study utilized
factor analysis to summarize and identify the main
socio-economic factors, cluster analysis to classify lo-
cal communities in FBIH in homogeneous groups and
regression analysis to examine the impact of socio-
economic factors on local communities’ development.

Numerous studies have utilized cluster analysis
in research and classification of local communities
in relation to their development (Soares et al. 2003 -
Portuguese NUTS 2 regions, Rovan and Sambt 2003
- municipalities in Slovenia, Lovrincevi¢ et al. 2005 -
Croatian NUTS 2 regions). Similar to this paper, some
of the previous studies conducted their research of
regional inequalities and classification of local com-
munities based on combination of factor and cluster
analysis (Del Campo et al. 2008 - 241 regions in 25
EU countries, Palevi¢ienéa and Dumciuvienéa 2015 -
NUTS 2 regions in EU countries, Rasi¢-Bakari¢ 2005 -
Croation NUTS 2 regions, Kurnoga-Zivadinovi¢ 2007
- NUTS 1, 2 and 3 in Croatia).

Considering the selection of variables for the
study, justification is also found in the inputs of nu-
merous studies in the region, the EU and the world
(Del Campo et al. 2008, Paleviciené and Dumciuviené
2015, Bartkowska and Riedl 2012, Cruz-Jesus et al.
2012, Melecky 2012, Kurnoga-Zivadinovi¢ 2007,
Rovan and Sambt 2003, Rasi¢-Bakari¢ 2005, Aragon
el al. 2003, Gonzalez and Morini 2000, Peschel 1998,
Pettersson 2001, Kronthaler 2003, Ru‘a Vieytes et al.
2003, Stimson et al. 2001 - socio-economic indicators,
Soares et al. 2003 - demographic, economic, health,
educational and cultural characteristics, Lovrincevic¢ et
al. 2005, Pejanovi¢ and Kordej De-Villa 2015 - econom-
ic, demographic and social characteristics, Botri¢ et al.
2006 - development of road structure construction,
Botri¢ et al. 2003 - wages, employment, unemploy-
ment, labor mobility, Bloom et al. 2001, Feyrer 2002,
GOmez and Herndndez de Cos 2006, Hartmann 2010,
Balan 2015, Kelley 2001, De Haas 2008 - demographic
indicators etc.).

1.3. Objectives and Research Questions

The topicality of the research arising from obligations
of BIH, following the Stabilization and Association
Agreement is to determine statistical regional units in
accordance with the regulated Eurostat standards. The
aim is to define an optimal region for statistics, organ-
ize regional policy and provide easier access to funds,
programs and support projects for regional eco-
nomic development. It is vital to observe local com-
munity development through its multidimensional
nature and conduct multivariate analyses based on
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available data to identify the relevant factors of eco-

nomic development.

The main aims of this study are to investigate the
efficiency of different multivariate analysis methods
conducted to analyze the effect of socio-economic in-
dicators on the development of local communities in
the FBIH and utilize the obtained results to identify a
way of their efficient classification with a goal of en-
couraging a harmonized economic development.

Following the aforementioned aims, the following
research questions are posed:

1. Is it possible to identify the socio-economic factors
in the characteristics of local communities in the
FBIH?

2. Is it possible to determine the direction and inten-
sity of the impact of socio-economic factors on the
development of local communities in the FBIH?

3. Is it possible to efficiently classify FBIH municipali-
ties into homogenous groups? What are the defin-
ing properties of these groups?

4. Does an eventual classification of local communi-
ties create a better surrounding for profiling the
policies of regional development?

The aforementioned research questions will be
tested based on the latest data available during the
period of the research.

Table 1. Descriptive Statistics

N
Unemployment rate 79
Tax revenue per capita 79
Average net salary 79
Average retirement income 79
Export-to-import ratio 79
Ratio of workers to retirees 79
Number of business entities per 1000 residents 79
% of uncultivated land 79
The size of the local community in km? 79
Population density 79
Population migrations in 2020/2013 79
Vitality index 79
Share of working age population 79
Share of unemployed with a university degree 79
Number of pupils per 1000 residents 79
Number of citizens per one doctor 79
Number of citizens per one dentist 79
Length of main roads in km 79
Number of registered vehicles per capita 79
Construction work 79
Number of TV and radio stations 79

Source: The authors’ calculation
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2. Methodology

2.1. Data and variables of interest

The successful classification of local self-government
units largely depends on the adequate selection of
manifest variables. The original intention was to con-
duct the research on the entire territory of Bosnia
and Herzegovina. However, the statistical system in
BIH is still under the jurisdiction of two entity institu-
tions for statistics: Institute for Statistics of the FBIH
and Institute for Statistics of Republika Srpska, whose
reports are not harmonized. Therefore, at the time of
the research, it was impossible to provide comparable
data at the local community level for both entities in
BIH. The survey was conducted in all 79 municipali-
ties in the FBIH. The initial set, after the selection of
variables in accordance with the relevant literature,
consisted of 21 manifest variables. All data used re-
fer to 2020. The literature review revealed that stud-
ies used different indicators as variables of interest,
without paying too much attention to their selection
and ignoring the fact that successful classification de-
pends, to a large extent, on the adequate selection of
variables. It should be taken into account that, in the
process of variable selection, some common socio-
economic variables were not available at the local

Minimum Maximum Mean S.td'.
Deviation
13.70 77.40 43.89 12.59
25.00 717.00 156.19 113.19
591.00 1381.00 864.16 164.26
252.00 640.00 426.38 62.07
0.00 5386.44 235.53 728.38
0.60 3.70 1.46 0.64
27.00 183.70 63.99 26.44
0.00 96.90 4415 31.67
9.90 1175.00 330.51 268.81
2.70 6451.60 243.96 787.11
0.00 4.10 0.91 0.48
0.00 119.64 58.33 25.61
54.40 76.30 69.02 4.00
0.00 2400.00 312.05 467.87
4,00 106.00 72.54 20.95
48.35 2428.00 1067.93 461.86
0.00 20071.00 5852.21 3984.89
0.00 115.00 2542 2292
0.05 0.65 0.29 0.09
0.00 96338.00 11113.06 17319.24
0.00 6.00 1.15 1.20
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level, such as ethnic and religion structure or variables
related to tourism. In addition, some variables, such as
hospital bed availability or direct foreign investment,
were not appropriate considering that they are irrele-
vant at local level. Bearing in mind the previously stat-
ed facts and the variables used in similar researches in
the region and the world, the variables in the paper
were initially selected from four categories: macroeco-
nomic indicators, demographic indicators, infrastruc-
ture indicators and socio-cultural indicators. Selected
variables and basic descriptive indicators are shown in
Table 1.

2.2. Selected methods of multivariate
statistical analysis

Multivariate analysis methods provide a simultaneous
analysis and reduction of a larger number of indica-
tors from one or more sets of indicators, leading to a
simplification of input and the reduction of the risk
of not fulfilling the premises in the succeeding steps
of statistical analysis. This paper will use the multi-
variate analysis methods to research the interdepend-
ence within a set of selected indicators, to analyze the
structure and the degree of influence of the extract-
ed factors on economic development and to classify
municipalities on the basis of their common features.
This study, based on multivariate method features
and set goals, relies on the results of factor analysis,
i.e. the method of principle component with an aim of
researching interdependence, structure and identify-
ing the factors of development. Next, it relies on the
results of regression analysis with an aim of determin-
ing significance of identified factors on the index of
municipalities’ development and finally, it relies on the
results of the cluster analysis which was used to classi-
fy municipalities in the FBIH based on socio-economic
factors. Following the intention to include factors of
local community development as input variables in
the regression model, the principle component analy-
sis (PCA) for factor extraction was chosen as appropri-
ate (Johnson and Wichern 2014).

PCA aims at summarizing most of overall variance
of the initial variables to a minimal number of factors
needed to make estimates when previous knowledge
suggests that specific variance and error variance rep-
resent a relatively small portion of the overall variance
(Hair et al. 2010). The primary aim of the model is to
maximize the explained variability of manifest varia-
bles through factor extraction. The essence of principal
component analysis is to define a set of non correlated
component variables Y,,Y5,...Y,, with each compo-

nent presented in the form of linear combination of
manifest variables Xy, X;, ... X;,. The first step refers to
the determination of the component:

Yie = 2it1 a1 X (1)

fork = 1,2, ...,n, whose variance 031 covers the largest

possible part of the total variance o2 of the manifest
variables:

1 -
‘71;1 = ;Zﬁ:1()’1k - 1)? (2)

The variance of the second extracted component
Y, covers the largest possible part of the remaining
variance (0 — of ). The procedure is repeated until a
set of component variables (Y3, Y, ... Y,,) is generated.
Since oy, = Xty Xie1 @i Cija;, the problem s
narrowed down to calculating the conditional
extreme:

2 _ 2 _yn yn
maxoy, = 0y, = Li=1 Yi=1 iCijar,
under condition ¥7_; ay* =1 (3)

Using the method of Lagrange multipliers to
determine the conditional extreme in the process of
maximizing the variance 0331, the following equation is
generated:

|[Cij] = Aln| =0 (4)

with an n of positive solutions, i.e. characteristic
roots/eigenvalues 4; > 0,1 = 1,2 ..., n. It needs to be
noted that each characteristic root 4; is assigned with
a characteristic vector a;.

In other words, an n of principal components
Y;,l =1,2,...,n can be determined for the covariance
matrix C = [C;;] mxn alongside respective eigenvalues
A4>0,1=12..,n, characteristic vectors
a; = [aglp, 2hq,ai=1,1=12,..,n and
variances oy, > 0, | = 1,2, ...,n.

Accordingly, principal component variances aﬁl

have equal value as eigenvalues of the covariance
matrix C, i.e. the following is stated:

oy, =M, 1=12,..,n. (5)

The goal of PCA is to determine the component
with the maximal variance in each of n phases. This
leads to a formation of a descending sequence A4, >
Ay = -+ A, of the eigenvalues of the matrix C and a
corresponding sequence of principal components:
Yy, Ve o, Yo

If the obtained solution is not clear and
interpretable, it is recommended to rotate the factors

South East European Journal of Economics and Business, Volume 18 (1) 2023
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with an aim to achieve simple structure in which each
variable will be loaded with as few factors as possible,
while maximizing the number of high loadings on
each variable (Rummel 1970). The paper uses the
orthogonal varimax rotation, which is based on
minimizing the number of variables that have large
loadings on each factor and reducing small loadings
from a certain factor to make it even smaller. This
rotation technique has proven to be very successful,
which is why it is most often used (Kurnoga-
Zivadinovi¢ 2007).

Since the main goal of factor analysis is the
condensation of a larger number of initial indicators to
a smaller number of latent dimensions, Kaiser criterion
is used to reduce the number of principal components.
Based on the results of the factor analysis and the
obtained factor scores, further analysis is done in
multiple linear regression model using the ordinary
least squares method (OLS):

Y; = Bo + B1Xi1 + BoXiz + -+ B Xik + & (6)

where the factor scores of socio-economic
components are used as independent variables and
development index is used as a dependent variable.
The development index measures the degree of
development of municipalities and it is one of the
most important instruments in the regional policy of
BIH. It is a composite indicator calculated as a
weighted average of multiple basic socio-economic
indicators: tax revenue per capita income (Xi),
employment rate (X,), population migration (Xs), share
of the elder population (X4), the educational level of
the workforce (Xs). The value of each indicator is
normed in a way that the normed value of each
indicator is put in ratio with the normed indicator
value at the level of the FBIH. Further, the weight for
each indicator considered when calculating the
development index is determined. The following
weights were used in the process of determining the
used development index: 25% for X;, 20% for X,, 20%
for X5, 15% for X4 and 20% for Xs (Regulation on the
creation of a development index 2019).

Finally, the non-hierarchical method of cluster
analysis based on a previously determined number of
clusters was used for the regionalization of
municipalities. This method enables moving objects
from one cluster to another in different stages of the
analysis. The most popular non-hierarchical algorithm
is the K-means, where, after the selection of the
number of K clusters, the initialization of K clusters and
positioning the objects into clusters is conducted
randomly. The transfer of objects from one cluster to

South East European Journal of Economics and Business, Volume 18 (1) 2023

another is done based on the distance of the centroid
of a particular cluster from the objects that are joined
to other clusters. If an object is less distant from the
centroid of another cluster than its own, it will be
transferred to another cluster and the centroids of the
clusters will be recalculated. The procedure is
repeated until there are no more objects to move,
which means that each object is closest to the centroid
of the cluster to which it belongs. There are several
measures of distance than can be used in cluster
analysis. This study uses the most common Euclidean
distance.

Formally, a set of objects is given {x,,x,,...,x, },

where each one presents an n dimensional vector,
with coordinates equal to the values of the n variables
at m objects. The K-means method distributes objects
in a K number of  sets (clusters):

C={C.C,,...C¢} (K<m)in such a way to

minimize the sum:

Y () o)

k=1 x;€C,

where 1, 11,,..., 11, present the cluster centroids

C,,C,,...,C,and dis the selected distance measure.

The selection of the non-hierarchical method of
clusterization was chosen, as the results are less
susceptible to the effect of the chosen distance
measure and the most distanced data.

3. Results and discussion

The analysis was completed in three main steps: (i)
identifying the principal factors of municipality devel-
opment using PCA, (ii) analyzing the impact of these
factors on the municipality development index using
the OLS regression model and (iii) classifying the mu-
nicipalities into clusters.

3.1. Identifying the main factors across the
selected data

Factor analysis was repeated several times in the
process of identifying factors of economic develop-
ment. Through the process, the selection of the final
set of manifest variables was based on the commu-
nalities, anti-image correlations and factor loadings
criteria. When analyzing the adequacy of data for
the application of factor analysis, the factorability
of the input set of variables was examined by using
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the Kaiser-Meyer-Olkin measure (KMO = 0.627) and
Bartlett's test of sphericity (p = 0.000). After observ-
ing the results, it was concluded that the selected data
were suitable for factor analysis. The PCA with varimax
rotation provided clear factor structure with five main
components extracted that explained over 81% of the
total variability. Table 2 shows the factor loadings of
14 manifest variables on 5 extracted components.
Table 3 provides an overview of identified compo-
nents and related variables. The first extracted compo-
nent is related to: tax revenue per capita, average net

Table 2. The rotating matrix of factor structure

salary, average retirement income, population density
and share of unemployed with a university degree.
Considering that this component is based on total
population earnings and corresponding taxes and
that it considers the share of the unemployed with a
university degree, it is called the productivity compo-
nent. Moreover, population density is fairly expected
in this component, bearing in mind that according to
Yegorov (2009) and Hummel (2020), population den-
sity is related to income, employment rate and total
economic growth potential. The second, demographic

Component
1 2 3 4 5
Tax revenue per capita 0.715
Average net salary 0.766
Average retirement income 0.730
Population density 0.767
Share of unemployed with university degree 0.786
Unemployment rate -0.837
Ratio of workers to retirees 0.899
Number of business entities per 1000 residents 0.821
Share of working age population -0.838
Number of registered vehicles per capita 0.687
The size of the local community in km?2 0.888
Length of main roads in km 0.911
Vitality index 0.888
Number of pupils per 1000 residents 0.920
Source: The authors’ calculation
Table 3. Principal components
Number Component name Variable
Share of unemployed with an university degree
Average net salary
1 Productivity component Average retirement income
Tax revenue per capita
Population density
. Vitality index
2 Demographic component Number of pupils per 1000 residents
Number of business entities per 1000 residents
3 Economic activity potential component Share of working age population
Number of registered vehicles per capita
4 Spatial component Length of main roads in km
patia P Size of the local community in km2
Ratio of workers to retirees
5 Employment component

Source: The authors’ creation
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component, is related to the vitality index and the
number of pupils per 1000 citizens which indicate the
population health, fertility and age structure. The vari-
ables related to the third component are as follows:
the number of business entities per 1000 residents,
share of working age population and the number of
registered vehicles per capita, which is recognized as
the economic activity potential of local communities.
The fourth, spatial dimension of local communities is
defined by the size of the local community (km2) and
the length of main roads (km). The fifth component is
related to the unemployment rate and ratio of work-
ers to retirees, which indicate the state of employment
in the local community.

Depending on the selected set of manifest vari-
ables, different studies that used the PCA method re-
sulted with the identification of different factors. The
factors identified in this study are essentially closest
to the factors identified by Del Campo et al. (2008):
unemployment, economic development, education
and two demographic factors. After reviewing other
research papers that use factor analysis (Palevicienéa
and Dumciuvienéa 2015; Rasi¢-Bakari¢ 2005; Kurnoga-
Zivadinovi¢ 2007), some common characteristics of
the identified factors can be observed: the socio-eco-
nomic status of population, the work status of popula-
tion, employment, economic activity and education.

3.2. The effect of socio-economic factors on
regional development

Factor analysis reduced the number of manifest vari-
ables to five socio-economic components. These

Table 4. The evaluated regression model

components represent independent variables in a re-
gression model while the development index is a de-
pendent variable.

The model itself did not meet the assumptions of
a regression model on the adequacy of the functional
form, homoscedasticity and normality of residuals. An
outlier was spotted during the estimation of the linear
regression model - the municipality of Centar Sarajevo
with a standardized residual of > 4, which could affect
the estimate of the regression model. In order to iso-
late the effect of this outlier on the regression coeffi-
cients, we defined a dummy variable and included it
in the model.

The estimated model is evaluated by using several
tests of linear regression diagnostics. The adequacy
of functional form is confirmed by the Ramsey RESET
test (p=0.159). The assumption on homoscedasticity
was tested using the Breusch-Pagan’s test. According
to results of Breushch-Pagan'’s test (p=0.9600), the ho-
moscedasticity assumption cannot be rejected. The
assumption on normality of the residuals was tested
using the Skewness-Kurtosis test (p=0.603) and the
Shapiro-Wilk normality test (p=0,884). Both tests indi-
cate that the normality of residuals assumption can-
not be rejected. Considering that the set of explora-
tory variables contains five uncorrelated factors and
one dummy variable, a multicollinearity problem does
not exist in the model. Following the Gauss-Markov
theorem, the obtained OLS estimator is BLUE (the Best
Linear Unbiased Estimator). Table 4 presents the sug-
gested valid model.

Based on the estimated regression model, it can be
concluded that 94% of development index variation
can be explained by the variations of independent

N F (6.72) Prob > F R Squared Agéll:]jree%R
79 217.25 0.0000 0.9477 0.9433
Coeff. stand. P>|t| 95% conf. interval
Error
faci 0.1831 0.0089 20.40 0.000 0.1652 0.2010
fac2 0.1465 0.0083 17.66 0.000 0.1210 0.1630
fac3 0.1064 0.0087 12.19 0.000 0.0890 0.1238
fac4 -0.0341 0.0083 -4.09 0.000 -0.0508 -0.0175
facs 0.0874 0.0086 10.16 0.000 0.0703 0.1046
outdummy 0.4309 0.0864 4.99 0.000 0.2586 0.6031
(constant) 0.8471 0.0083 101.97 0.000 0.8305 0.8637

Source: The authors’ calculation
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variables (adj. R2=0.9433). All independent variables:
productivity component (fac1), demographic compo-
nent (fac2), economic activity potential component
(fac3), spatial component (fac4), employment compo-
nent (fac5) and the outlier dummy variable are signifi-
cant on all conventional error levels. All components,
except the spatial one, have a positive impact on local
communities’ development. Following these results,
the first two research questions are answered: there
are five socio-economic factors among the character-
istics of local communities in the FBIH that have sig-
nificant impact on their development level.

3.3. Regionalization based on socio-economic
components

The K-means nonhierarchical cluster method was
used for grouping municipalities into clusters. Factor
scores obtained by conducting a factor analysis were
used as input data. Since factor analysis produced five
principal components, five factor scores were calculat-
ed for each municipality. The factor scores indicate the
relationship between the objects and components, i.e.
factor scores would represent the score of each mu-
nicipality on the underlying latent component. Figure
1 shows the means of factor scores of all five compo-
nents classified by clusters. The number of clusters (4)
was determined based on the results of analysis of
variance (ANOVA).

The first cluster contains 49 municipalities. It is
characterized with the all five average factor scores
close to 0, which indicates that local communities
in this cluster have no significant advantages or dis-
advantages in terms of identified socio-economic

factors. The second cluster contains 23 municipalities.
This cluster is characterized by the pronounced spa-
tial component, which is expected considering that
this cluster contains many spatially large municipali-
ties such as Zenica, Tuzla, Mostar, Biha¢, etc. The third
factor contains three municipalities: Foca, Pale and
Trnovo, characterized by the fact that the pre-war ar-
eas of those municipalities were administratively di-
vided between FBIH and entity of Republika Srpska.
As expected, the divided i.e. peripheral municipalities,
are characterized by a low value of the employment
and demographic factor. The economic activity po-
tential component is moderately pronounced in this
cluster. In the fourth cluster, the municipalities that
make up the administrative area of the city of Sarajevo
stood out. As the most developed local communities
in FBIH, they are characterized by a very high score
of the productivity component and moderately high
score of the economic activity potential component.
The negative score of the spatial dimension indi-
cates the relatively small area of these municipalities.
Grouping of capital cities or regional centers into one
cluster is common in most researches based on the re-
gionalization of local communities (Soares et al. 2003,
Rovan and Sambt 2003, Lovrincevic et al. 2005).

The cluster analysis, based on factor scores, pro-
vided an efficient way to classify FBIH municipalities
into homogeneous groups. The values of factor scores
inside the clusters enabled the identification of clus-
ters’ common characteristics, which served as an an-
swer to the third research question:”“Is it possible to ef-
ficiently classify FBIH municipalities into homogenous
groups? What are the defining properties of these
groups?” Geographical distribution of obtained clus-
ters is presented in Figure 2.

Figure 1. The relationship between the clusters and municipality development components

4,00
3,00
2,00

1,00

CLUSTER MEANS

0,00
-1,00

-2,00
1 2

= Comp | == Comp 2 === Comp 3 ==¢=Comp 4 =@ Comp 5

3 4

Source: The authors’ creation

22

South East European Journal of Economics and Business, Volume 18 (1) 2023



REGIONALIZATION BASED ON SOCIO-ECONOMIC DEVELOPMENT INDICATORS IN BOSNIA AND HERZEGOVINA — EXAMPLE OF FEDERATION OF BOSNIA AND HERZEGOVINA

Figure 2. Municipality classification based on five socio-
economic factors

Source: The authors’ creation

Testing the differences in the development in-
dex among the clusters was conducted by the non-
parametric Kruskal-Wallis test since the Kolmogorov-
Smirnov test indicated that the development index
variable for 79 municipalities does not follow normal
distribution. Following the Kruskal-Wallis test, it can
be concluded that there are statistically significant dif-
ferences in the development index per municipality
depending on the cluster they belong to. According
to the average value of the development index, clus-
ter IV, which consists of municipalities which are a
part of the city of Sarajevo, is the most developed one
(Table 5).

Identification of common characteristics of the
clusters provided a partial answer to the fourth re-
search question: “Does an eventual classification of

Table 5. Average development index value per cluster

Cluster Development index

N 49

! Mean 0.83531
N 23

! Mean 0.75622
N 3

. Mean 0.76000
v N 4

Mean 1.68750

Source: The authors’ calculation

South East European Journal of Economics and Business, Volume 18 (1) 2023

local communities create a better surrounding for pro-
filing the policies of regional development?” Aiming
to provide more useful foundation for planning re-
gional development strategies, clustering is also per-
formed on the basis of each individual socio-econom-
ic component.

Clusterization based on the productivity compo-
nent (Figure 3.a.) classified Tuzla, Mostar and four mu-
nicipalities of the city of Sarajevo into two clusters
(cluster Il and cluster IV) with the highest values of
variables related to the productivity component. The
remaining municipalities are classified into two clus-
ters: cluster | with moderate and cluster Il with low
value of variables corresponding to the productivity
component.

According to the demographic component (Figure
3.b), the local units are classified into four clusters,
with different values of the vitality index and the num-
ber of pupils per 1000 residents. For example, the low-
est values of the vitality index (14.03) and the average
number of pupils per 1000 residents (15.67) are in the
first cluster, while these values are six times higher in
the fourth cluster, 82.93 and 90.07 respectively.

According to the component of the economic
activity potential (Figure 3.c.), no single cluster has a
dominantly high value of all variables. The variables
number of business entities per 1000 residents and num-
ber of registered vehicles per capita are the highest in
cluster Ill (145.5 and 0.65 respectively), while the share
of working age population is the highest in cluster IV
(71.42).

When the spatial component is taken into account
(Figure 3.d), larger geographical municipalities are
grouped into clusters 1 and 4, while smaller munici-
palities are classified into clusters 2 and 3. The average
size of the municipality in cluster 4 is 1084.5 km2, so
the length of main roads is consequently the longest.
On average, these municipalities have over 100 km of
main roads. The smallest municipalities are grouped
in cluster 3, with an average size of the local commu-
nity of 145.77 km2 and only 5.57 km of main roads in
average.

According to the employment component (Figure
3.e), cluster 1 has the most desirable indicators. It con-
sists of only six municipalities: TeSanj, Centar Sarajevo,
Usora, Neum, Kupres, and Ravno. In this cluster, the
unemployment rate is the lowest (21.5%) and there
are 3 employed persons per one pensioner on aver-
age. On the contrary, the second cluster has the high-
est average unemployment rate of 63.4% and it is the
only cluster with a ratio of workers to retirees lower
than 1. This cluster includes the following municipali-
ties: Fo¢a, Pale, Sapna, Teocak, Celi¢, Kladanj, Trnovo,
Zavidovici, Stolac.

23



7| REGIONALIZATION BASED ON SOCIO-ECONOMIC DEVELOPMENT INDICATORS IN BOSNIA AND HERZEGOVINA — EXAMPLE OF FEDERATION OF BOSNIA AND HERZEGOVINA

Figure 3. Municipality classification based on individual components of development

a. Productivity component

c. Component of economic activity potential

Source: The authors’ creation
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Considering the fourth research question: “Does
an eventual classification of local communities cre-
ate a better surrounding for profiling the policies of
regional development?’, classification based on indi-
vidual socio-economic factors enables the identifica-
tion of local communities that suffer from deficiencies
in the context of individual dimensions of regional
development. Identified weaknesses at the local level
will make it easier for decision-makers to target local
communities and create future strategies of harmo-
nized development in the entire FBIH.

4. Conclusions and recommendations

The question of regional inequality, regional de-
velopment in particular, have taken the spotlight in
the literature on economics in the last two decades.
Bosnia and Herzegovina, a rather small country in
terms of size and population, stands out regarding its
big differences at the level of local communities. Since
the Stabilization and Association Agreement requires
the proposition of a regional division base, this study
is aimed to provide a classification of local communi-
ties in FBIH, harmonized with the European statistical
standards (NUTS). Accordingly, the first task of this
research refers to the possibility of identifying socio-
economic factors and the evaluation of their impact
on the development of local communities. Based on
the available data on municipalities in FBIH, five fac-
tors were identified: productivity, demographic factor,
economic activity potential, spatial factor and em-
ployment. It was found that each of them has signifi-
cant impact on the development of local communities
in FBIH. In addition, the task of this study was to find
an efficient way of classifying local communities into
homogeneous groups and to identify their common
characteristics. Based on the identified factors of local
communities’ development, FBIH municipalities were
classified into four homogeneous clusters and their
specificities were identified. The resulting classification
can serve as the basis for regionalization required by
the Stabilization and Association Agreement. Finally,
aiming to support the efficient planning of regional
development policies, a classification of local commu-
nities was carried out on the basis of individual socio-
economic factors. Policy makers can utilize these data
in the context of planning more efficient strategies
and activities, classifications based on productivity,
demography, economic activity potential, employ-
ment and identifying and evaluating the strengths
and weaknesses among FBIH municipalities. The re-
sults shown in the paper are a significant support to
policy makers in the process of classifying local units

South East European Journal of Economics and Business, Volume 18 (1) 2023

and focused enhancement of regional development
based on identified features of a given self-govern-
ment unit and its grouping. The continuation of the
research could be focused on expanding the variables
considered to be important for research such as indi-
cators of ethnical and religious structure, indicators of
housing stock and position, as well as indicators asso-
ciated with tourism that were not available at munici-
pality level. Further, the limitation of the paper is that
the focus is narrowed down to the FBIH alone, hence
the analysis should be expanded to encompass the
entire area of BIH, i.e. it should be insisted on the har-
monization of entity statistical data as data resource.
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