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Introduction

Many CBC Projects, between EU boundaries, also demonstrate an ex-
ample of the success of cross-border cooperation (LISER, 2015). Based on the 
newer studies and research (see: Castanho et al., 2016; Nicolini and Pinto, 
2013; Vulević, 2013; Dominguez Castro and Varela Alvarez, 2015; Kurows-
ka-Pysz, 2016; among many others), critical factors for territorial success 
have already been identified. According to researchers, planners, and deci-
sion makers, regarding CBC Projects the promotion of accessibility is one of 
the most significant factors (Castanho et al. 2017).

The fact is that the accessibility measures in border regions of all the Eu-
ropean countries seem to be much lower than the internal accessibility meas-
ures. It can be explained by two factors: the density of cities in border regions 
is usually lower than in the interior of a country, and accessibility in border re-
gions is lower due to the lower density of transportation infrastructure in these 
locations. Another important fact is the low accessibility on the peripheries of 
Europe, especially in the east regions, where Euro region Danube 21 belongs. 

Euro region Danube 21 encompasses urban and rural regions from the 
riverine areas of the Danube in Romania, Bulgaria and Serbia. The objec-
tive of the cooperation under this format is to solve some common issues 
which these areas, situated at a large distance from the administration cen-
tres, have to cope with. Serbian part of this Euro region belongs to under-
developed, economically and demographically depressed regions; region 
of Pan-European Transport Corridor 7 (the Danube with partly used navi-
gability potential and unused nautical potential) and contact area between 
the Pan-European Corridor 10 to the west and Corridor 4 to the east. The 
position of Euro region between multimodal corridors X, VII and IV enables 
its transitional role and development, once they connect with the missing 
transversely and longitudinally road directions. Since the late 1990s, a series 
of European policy documents such as: the European Spatial Development 
Perspective (1999), the White Paper for the EU Transport Policy and mid-
term review (2001 and 2006), “Enlargement strategy and main challenges” 
(2007) and the Green Paper on Territorial Cohesion (2008) refer to the “pe-
ripheral” position of South-East Europe and the need of improving acces-
sibility and mobility conditions in order to achieve spatial integration and 
socio-economic cohesion (Vickerman et al. 1997; Pitsiava 2007). The ESPON 
Programme also calls for a more balanced and polycentric development in 
CBC area (ESPON - ITAN - Integrated Territorial Analysis of the Neighbor-
hood, 2015). Losch (1994) described border regions as deserts, as wastelands 
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in which many products only can be obtained from distance or not at all. 
According to van Houtum (2000), border regions are generally regarded as 
marginal spaces disadvantaged by their peripheral locations and divided 
market areas resulting in limited possibilities for economies of scale. Spiek-
ermann and Wegener (1996) have observed the phenomenon in the study 
of accessibility - it is expected that these border problems associated with 
measures of accessibility should become less severe, getting the crowd into 
account when calculating the travel time, but they would not disappear. 

There is no universally acknowledged definition of accessibility. Vari-
ous indicators with different complexity have been proposed and imple-
mented in empirical investigations (see, e.g., Ingram 1971; Morris et al.1978; 
Handy, Niemeier 1997). Accessibility is commonly defined as the ease with 
which activities can be reached from a certain place and with a certain sys-
tem of transportation (Morris et al. 1979; Johnston et al. 2000). The concept 
generally takes the combination of two elements into account: the location 
on a surface relative to suitable destinations, and the characteristics of the 
transportation network (Vickerman 1974). Comprehensive literature on aca-
demic measures of accessibility indicates that there are many ways in which 
to define and quantify the accessibility and these have broadly enriched 
the theoretical understanding of the accessibility of getting more and more 
components into account: spatial, economic, demographic, and social. The 
regional demographic development is a complex process which is condi-
tioned by the components of population dynamics, both the natural increase 
(through birth and death) and the migrations, as well as by the changes in 
demographic structures. Between the number of population and the pop-
ulation structures exists the mutual interrelation (Breznik 1989). Natural 
and mechanical movement of population depends on the population age 
structure in a particular region, but also conditions the future age structure. 
Since the current tendency appears to be the decrease of European popula-
tion, followed (and partly caused) by gradual ageing of the community as 
a whole, the demographic components have recently become an important 
subject of public and political debates in various European countries and 
regions. These debates are mostly oriented towards defining of the present 
and future problems generated as a consequence of the population decline, 
that is, as a consequence of the decline in population density. Therefore, it 
appears there is a need for infrastructure adjustment, especially in sparsely 
populated regions, as well as the need for keeping the minimal standards of 
regional infrastructure. Besides the above mentioned, the question has been 
raised related to expenditures and needs of the ageing population. 
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Accordingly this paper focuses on one particular aspect of border 
population accessibility and the general perception of accessibility of this 
area which is, to a considerable extent, shaped by trends in population, as 
well as with structural changes in the border area of Serbian side of Euro 
region Danube 21. Conventional planning tends to overlook and underval-
ue some of these factors and perspectives. Because of that, Demographic 
Analysis aims to identify the key factors of depopulation process and ex-
plain that the depopulation would not disappear related to the improve-
ment of accessibility in subject area. 

The Paper also aims to formulate hypotheses for answering the ques-
tions, such as: Is the level of accessibility in border regions lower than in 
central regions? Can the accessibility improvement lead to stopping depop-
ulation process in this area? Is the population of the border region growing 
faster or slower than non-border and central regions? Is the population of 
the border region ageing more or less rapidly than in non-border regions? 
To answer the above questions this paper considers and discusses the link 
between dynamic population patterns and the way regional planners and 
practitioners can define transportation problems and evaluate potential so-
lutions by including additional demographic factors in Euro region Danube 
21 and in border regions with similar problems. 

Demography and accessibility in ESPON projects,                                             
national spatial plan and strategies 

The aim of the ESPON Programme DEMIFER - Demographic and mi-
gratory flows affecting European regions and cities (2008-2010) is to assess fu-
ture changes in population growth, the size of the labour force and the ageing 
of the population, and to explore different policy options aiming at regional 
competitiveness and territorial cohesion. Assessing the impact of intra-Eu-
rope and extra-Europe depopulation and migration on population dynamics 
were main tasks in this endeavour. In this regard ESPON Project ULYSSES 
(Using applied research results from ESPON as a yardstick for cross-border 
spatial development planning, 2013) is an experimental and innovative pro-
ject supported by 18 European CBC areas, which applied results from ESPON 
as a yardstick for decentralized cross-border development planning. A ter-
ritorial profile refers to indicators of the five major ESPON themes: polycen-
tric development; urban-rural relationship; accessibility, connectivity and 
demography. The territorial performance refers to their potential to achieve 
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Lisbon/EU 2020 and Gothenburg strategy goals. The indicators of each CBC 
area were compared on different scales, (NUTS3 - NUTS2; cross-border areas 
and countries), through a reference index that can be established by the EU27 
average (leading region in the EU27 they belong). 

The ESPON scientific platform encompasses various methodologies 
for carrying out the spatial analysis and analysis of influence, the key in-
dicators, but also the ESPON database and the tools for mapmaking. Fur-
thermore, there is a need for a more concise overview of the condition in 
European regions, and a key for interpreting the results consisting of new 
method developed by ESPON, Regional Classification of Europe (RCE). The 
following thematic fields of the RCE were elaborated throughout: Economy, 
Labour Market, Lisbon Performance, Demography, Naturalness, Hazards, 
and Accessibility. The essential idea of this concept is the establishment of 
combined indicators for series of thematic fields based on adding combina-
tions of individual indicators. Combined accessibility analysis is the only 
analysis in which the traditional pattern of relationships between the centre 
and the periphery is clearly visible. The quantity and the quality of the exist-
ing regional infrastructure, as well as the distance (time of travelling), the 
population or/and the economic centres play the important role in it. There-
fore, these indicators are believed to be prestigious for the list of national 
spatial indicators in Serbia as well. According to the National Spatial Plan of 
the Republic of Serbia 2010-2020, the methodology is applied based on the 
model of Regional classification of Europe, developed by ESPON. Consid-
ering the thematic field of Accessibility the selected accessibility indicators 
are the ones which reflect the equipment with the existing infrastructure at 
level NUTS 3 in Serbia. The final results in this thematic field are calculated 
by combination of five indicators, whereas the applied accessibility pattern 
clearly indicates the differences between central and peripheral regions.

Spatial patterns of accessibility – directed by transportation networks 
– are strongly associated with population distribution (Mun 1997; Kotavaara 
et al. 2011a; 2011b). The link between population distribution patterns and 
transportation networks remains an issue that still requires scrutiny (Gastner 
and Newman 2006). The differentiation between causes and effects is also 
taken into consideration in the separation of the thematic fields regarding e.g. 
“Demographic structure and development” in ESPON study. The indicators 
for this thematic field have been calculated by the combination of four indica-
tors: the population density, the ageing (a share of population aged 65 years 
or over), the potential of natural increase and the number of population. 
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The EU shall aim at reducing disparities between the levels of devel-
opment of the various regions and the backwardness of the least favoured 
regions. Among the regions concerned, particular attention shall be paid to 
rural areas, areas affected by industrial transition, and regions which suffer 
from severe and permanent natural or demographic handicaps such as the 
northernmost regions with very low population density and island, cross-
border and mountain regions” (Article 174 of Lisbon Treaty, 2017).In this 
regards, the ESPON Working Paper “Revealing territorial potentials and 
shaping new policies in specific types of territories in Europe”, including 
map about changing of accessibility, 2014-2030, of all kind of transport and 
about demography change. 

Methodology approach

The quantitative, comparative and statistical analysis methods are used 
in elaborating the present article. The emphasis of this paper is on the choice 
and the description of a set of demographic factors as main factors in accessi-
bility analysis in border depopulation area. The research of long-term demo-
graphic changes and mutual influences between the accessibility of transport 
infrastructure systems and demographic potentials in Euro region Danube 
21 were based on the official data of census and vital statistics. We evaluated 
the synthesis approach on considering long-term demographic changes, and 
elected the use of statistical data for the long period of time. For some of the 
indicators Census data from 1948 to 2011 has been used. In terms of the com-
parative method, the main results are represented at two territorial levels: the 
county/NUTS 3 (statistical unit size from 150.000 up to 800.000 population) 
- in accordance with the Regulation on Nomenclature of territorial units for 
statistics (Official Gazette RS, No. 109/09 and 46/10, Art. 5) and Euro region 
Danube 21 which we have in specific segments compared with demographic 
and accessibility indicators calculated at the level of Central Serbia. 

In terms of the comparative method, the main results are represent-
ed at two territorial levels: the county/NUTS 3 and Euro region Danube 21 
which have in specific segments been compared with demographic indica-
tors calculated at the level of Central Serbia. 

The values of accessibility levels for case counties of Euro region Dan-
ube 21 are collected from the National Spatial Plan of Republic of Serbia (2010-
2021). Both road and railway modes of transportation were analysed, which is 
consistent with the existing use of these transport modes, within our bounda-
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ries, at the county level and regional level. We elected only the indicators of 
road and rail transport – the level of daily migrations. Data on length and 
density of both road and railway networks are published by the Statistical 
Office of the Republic of Serbia (2007) and show the present state of equip-
ment with these modes of transportation infrastructure for case region. Com-
parative view of Census for the other years is not made, because the long-term 
considered differences in data on length and density of both road and railway 
networks have been negligible from 1996 to today. The final values of accessi-
bility level, considering Euro region Danube 21 (Bor and Zaječar county) were 
compared with the accessibility results which have been calculated at the level 
of Central Serbia in the National Spatial Plan in Serbia (2010-2021).

The methodology was divided into three main phases, ending with the 
analysis and assessment of demographic situation related to the accessibility 
improvement. The phases are: data collection; selection criteria; case study 
analyse, as follows:

Figure 1 - Methodological approach

Data analysis 

Spatial framework of the research in this paper is enclosed with Euro 
region Danube 21, which encompasses border region of the Republic of Serbia 
by sharing the border with Romania and Bulgaria, and which was formed in 
2002 in Vidin as a part of project of European Union on cross-border coopera-
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tion across the countries of Central and Eastern Europe. It consists of 21 ad-
ministrative units (which explains its name), whereas the territorial structure, 
as well as the way it was formed, indicate spatial-demographic disparity.

The biggest part of area Euro region Danube 21 (about 68%) is situated 
in the territory of the Republic of Serbia where it encompasses both Bor county 
(municipalities Bor, Majdanpek, Kladovo and Negotin) and Zaječar county 
(municipalities Zaječar, Knjaževac, Boljevac and Sokobanja), where, according 
to 2011 Census data, lives about 244,959 inhabitants, that is, about 60% of the 
total number of inhabitants in this Euro region. Only about 10% of the terri-
tory and 10% of the population is situated in Romania, whereas about 22% of 
the territory and about 30% of the population is situated in Bulgaria. (Tošić, 
Stojanović, Miletić 2005; Bufon 2011; Knežević 2014; Knezević, Vojković 2015).

Accessibility pattern in Euro region Danube 21 in Serbia 

Accessibility by road based on road transport accessibility and meas-
urement of road network density.

Table 1 - Road network density – comparative view in the territory of the Republic of Serbia

County/
NUTS3

Area         
(km²)

Number of 
population

Roads   
(a total)

Modern 
roadways  
(a total)

Network 
density 

(km/km²)

Network 
density 

(km/1000 
inhabitants)

Republic of 
Serbia 77,474 7,381,779 15,808 14,392 0.2040 2.1414

Belgrade 3,227 1,611,533 1,003 975 0.3107 0.6222
Central 
County 13,239 1,263,471 2,888 2,594 0.2181 2.2854

Bor County 3,510 136,437 765 707 0.2179 5.6070
Zaječar 
County 3,623 128,056 751 640 0.2073 5.8646

Source: Statistical Office of the Republic of Serbia (2007).

Accessibility by railroad based on length of the railroad and railroad 
network density measurement. 



175

Demographic Response to Accessibility Improvement in Depopulation Cross Border Regions:
The Case of Euroregion Danube 21 in Serbia

Table 2 - Accessibility by railroad - Length and density of the railway network

County/ 
NUTS3

Area 
(km2)

Number of 
Population

Lenght of 
the railroad 

network              
(km)

Density of 
the railroad 

network 
(km/km2)

Density of 
the railroad 

network 
(km/1000 

inhabitants)
Belgrade 3,227 1,611,533 307,010 0.10 0.19
Borski 3,510 136,437 104,544 0.03 0.77
Zaječarski 3,623 128,056 102,072 0.03 0.80
Central Serbia 12.266 1,263,471 464,85 0.38 0.40

Source: Spatial Plan of Republic of Serbia and Statistical Office of the Republic of 
Serbia (2007)

Accessibility indicator the 30-minutes isochrones time to market cal-
culated on the basis of adopted speeds the 30-minutes isochrones are deter-
mined, whereas the time to market is measured by the number of inhabitants 
within the 30-minutes isochrones.

Table 3 - Number of inhabitants within the 30-minute isochrone.

The Centers of the County/           
NUTS 3 Area/km ² Number of population 

(2002)
Beograd 3,625 1,691,098
Zaječar 2,427 137,812
Bor 1,874 117,592

Source: Spatial Plan of the Republic of Serbia 2010-2014-2020

Travel time to the nearest regional centres based on accessibility by 
road which represents the average travel time to the nearest regional centres 
- Novi Sad, Kragujevac and Niš.

Table 4 - Travel time to two or three nearest regional centres (denoted by minutes)

The centers of the County/ NUTS 3 Novi Sad Belgrade Kragujevac Nis

Zaječar 240 167 164 89

Bor 237 171 128 107
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The final accessibility results in National Spatial Plan of Serbia, calcu-
lated on the basis of values of indicators are classified into categories: well 
below the average, below the average, the average, above the average and 
well above the average. The existing accessibility pattern indicates signifi-
cant differences between the central and the peripheral counties in Serbia. 
Peripheral counties are given the scores below the average considering al-
most all indicators. The values for Bor County and Zaječar County are the 
lowest ones considering all indicators, which put these districts into acces-
sibility category – well below the average in Serbia.

Figure 2 - Assessment of accessibility as a set of four indicators in Serbia
Source: National Spatial Plan of Serbia 2010-2020
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The selection of demographic factors 

Dynamics in number of population in Danube 21 Euro region

Dynamics in the number of population in Danube 21 Euro region for 
the period of 1948-2011 is characterized by gradual population increase to the 
eighties of the 20th century, when it has started the depopulation process and 
which has been particularly intensified through the last census in between 
period, whereas already in 1991 the total number of inhabitants was smaller 
than at the beginning of observation period in 1948. 

Table 5 - The number of population in Danube 21 Euro region for the period of 1948-2011

Danube21
Bor County Zajecar County

number % number %
1948 317,652 144,049 45.3 173,603 54.7
1953 329,305 151,973 46.1 177,332 53.9
1961 338,719 160,096 47.3 178,623 52.7
1971 348,272 175,848 50.5 172,424 49.5
1981 351,145 180,463 51.4 170,682 48.6
1991 317,405 163,229 51.4 154,176 48.6
2002 284,112 146,551 51.6 137,561 48.4
2011 244,959 124,992 51.0 119,967 49.0

Source: РЗС (2004), РЗС (2011).

According to results from the last conducted census in 2011 in Serbia 
the overall decline in number of population in Euro region in comparison to 
the 1948 equalled nearly 23%, or 72,693 inhabitants. It is evident that the de-
population process more rapidly occurred in Zaječar County where already 
during the sixties was recorded the population drop. For the overall period 
the population of Danube 21 Euro region has been going down according 
to the average year rate of -4.1‰, where as in Bor County the population 
decreased with nearly 13%, and in Zaječar County with 31%.
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Figure 3 - Trend in the number of population of Euro region Danube 21                         
in Serbia, 1948-2011

Table 6 - Population growth indicators in Danube 21 Euro region for the period of 1948-2011.

Population 
growth

Average 
annual 
growth

Rate of 
average 
annual 
growth

Index of 
growth

Danube 21 -72,693 -1,154 -4.1 77.1
Bor County -19,057 -302 -2.2 86.8
Zaječar County -53,636 -851 -5.8 69.1

Source: Estimation based on the data from the Table 5.

Population distribution and population density in Danube 21 Euro region

A huge fragmentation of settlements brings the main feature of the pre-
sent settlement network in Danube 21 Euro region. Overall 263 settlements 
are situated in the area of 7,130 km2 between two areas (Bor and Zaječar) 
which comprise overall 8 municipalities. From eight mentioned municipali-
ties, according to administrative criteria as for the municipality settlement 
classification, three municipalities (Kladovo, Majdanpek and Boljevac) con-
tain two urban settlements, whereas the remaining municipalities comprise 
one urban settlement each one.
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Table 7 - The surface, the number of settlements and population density of Danube 21 Euro 
region in Serbia

Area (km2) Number of 
settlements

Density                  
inhabit./ km2

Danube 21 7,130 263 38
Bor County 3,507 90 42
Zaječar County 3,623 173 34

Source: Estimation based on the data from 2002 Population Census in Serbia, РЗС (2004).

According to 2011 data, the population density in Danube 21 Euro region 
in Serbia equaled overall 38 inhabit./km2, whereas in Central Serbia the popu-
lation density equaled nearly 100 inhab./km2. Population density in Danube 
21 Euro region in Serbia was in a slight increase until the 1981, since when it is 
in constant decline, and the sharpest decline was recorded in the first decade 
of 21th century. In the 1948 the population density in Danube 21 Euro region 
was almost twice as low when compared with the population density in Cen-
tral Serbia, though as the population growth was faster in Central Serbia, the 
difference between them was being constantly deepened.  

Table 8 - Population densities in Danube 21 Euro region, according to County/NUTS3 by 
municipalities and areas, as well as in Central Serbia for the period of 1948-2011

1948 1953 1961 1971 1981 1991 2002 2011

Central Serbia 74.2 79.7 86.2 93.8 101.7 103.8 97.7 99.5

Danube21 43.0 45.0 46.5 48.3 48.7 44 39.4 33.9

Bor County 40.4 42.8 45.1 50.3 51.6 46.7 42.0 35.9

Zaječar County 46.5 47.6 47.9 46.4 45.8 41.3 36.8 32.0
Source: Estimation based on the data from 2002 and 2011 Population Census in Ser-
bia, РЗС (2004), РЗС (2011).
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Figure 4 - Population density in Danube 21 Euro region and Central Serbia, 
1948-2011

On the basis of data on population distribution by the settlement type 
during the period from The Second World War up to the present day, we can 
conclude that the urbanization process in Danube 21 Euro region has been 
going more slowly when compared to the urbanization in Central Serbia 
thereby the difference in shares of urban population insignificantly dropped. 
Soon after The Second World War the difference equaled overall about 4% 
in favor of Central Serbia, whereas according to the results from the last con-
ducted 2011 Census it equalled about 3%. 

Table 9 - Trend in shares of urban population in Danube 21 Euroregion and Central Serbia 
for the period of 1948-2011

1948 1953 1961 1971 1981 1991 2002 2011
Central Serbia 20 21 28 41 48 54 56 56
Dunav 21 16 18 21 30 38 46 50 53
Bor County 19 21 25 35 41 49 53 54
Zaječar County 13 15 18 25 34 42 47 52

Source: Estimation based on the data from 2002 and 2011 Population Census in Ser-
bia, РЗС (2004), РЗС (2011).
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Age structure and indicators of demographic ageing

The role of inherited low fertility contributed to constant decrease in 
young population share considering all generations, with, at the same time, the 
increase in old population contingent. The process of demographic ageing for 
the period of 1981-2011 is particularly visible in relation to the reduction of the 
age pyramid base, as well as the sharp decrease in share of the population aged 
25-34, thereby we highlight that this age group of female population represents 
the most important part of so-called ‘’optimal fertility contingent’’. Women 
from optimal fertility contingent in Danube 21 Euro region in the 1981 repre-
sented 27.2% of the total number of women, and thirty years later this share has 
become twice as small, that is, in the 2011 it equalled 15%. During the observed 
period it occurred the decrease in all categories shares of both the young and 
middle-aged population on one side, and the significant increase in shares of 
population older than 65 on the other side, which implies general conclusion 
about further movement ahead of the processes of biological depopulation and 
demographic population ageing in Danube 21 Euro region. 

Figure 5 - The share of five-year age groups in total 
population of Danube 21 Euro region, 1981. and 2011.                                                                        
Source: Books of 1981 and 2011 population census
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The demographic ageing process is shown as well by the existent values 
of the other important indicators such as the average age and ageing index. 
The values of these indicators in 2011 indicate that the process of demographic 
population ageing in Danube 21 Euro region started earlier in relation to the 
population of Central Serbia, and the distribution of indicators by areas indi-
cates the intensive process of demographic ageing in Zaječar area where the 
ageing index achieved the value above 2 which implies the profound demo-
graphic erosion for which it is difficult to find effective model of simulative 
population politics even in the conditions of its current application.

 
Table 10 - Indicators of demographic ageing of population in Danube 21 Euro region in 2011

Average age 0-19 20-59 60+ Age index

Central Serbia 42.2 19.8 55.0 25.2 1.3

Danube 21 46.1 17.1 50.1 31.9 1.9

Bor County 45.0 17.8 52.4 29.7 1.7

Zaječar County 47.1 16.3 49.5 34.1 2.1

Source: РЗС (2014а).

The Natural Increase and Total Fertility Rate

The contemporary changes in natural increase of population in Dan-
ube 21 Euro region we are observing in the period of 1961-2010 and the data 
on natality and mortality indicate several conclusions.

The crude birth rate in the observed period decreased with about 51%, 
whereas the highest value of 14.1‰ was in the 1969, and the lowest of 6.8‰ 
in the 2010. Until the mid seventies of 20th century the crude birth rate slight-
ly varied from 12‰ to 13‰, whereas since the 1977 to the present day has 
been in constant decline, therefore at the end of observed period in 2010 had 
lower value in relation to the total population of Central Serbia.

Trend in crude mortality rate in the area of Danube 21 Euro region had 
the opposite direction when compared with the trend in crude natality rate. 
The value of crude mortality rate in the observed period had been linearly 
increasing, while in 2010 reached the level of 19.7‰.
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The crude natural increase rate of population in the area of Danube 21 Euro 
region was positive by concluding the year 1979 (with the exception of the 
1964 when it equalled -0.1‰), and since the 1980 it has had the constant 
negative values, much earlier than in other parts of Republic of Serbia. As 
expected, the lowest value of crude natural increase rate was recorded in 
2010 when it equalled -12.9‰. In the same year crude natural increase rate 
in Central Serbia equalled -4.8‰.

Figure 6 - Crude natality, mortality and natural increase rates in Danube 21 
Euro region for the period of 1960-2010

The average ten-year period values of population natural increase in 
Danube 21 Euro region in the period of 1961-2010 show the apparition of 
biological depopulation already since the eighties, and the same trend has 
been lasting up to present day. In the first decade of 21th century the av-
erage value of natural increase rate equalled -10.4‰ which is the result of 
considerably high mortality values caused by unfavourable age structure of 
population and long-lasting process of demographic ageing.
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Table 11 - Average ten-year values of crude natality rates (n), mortality rates (m) and natu-
ral increase rates (j) of population in Danube 21 Euro region for the period of 1961-2010. 

n m J
1961-70 12.6 10.9 1.7
1971-80 12.5 11.4 1.1
1981-90 10.6 12.9 -2.3

1991-2000 9.2 14.7 -5.5
2001-2010 7.7 18.1 -10.4

Source: Natural increase of population in the Republic of Serbia 1961-2010-data by 
municipalities, SORS, Belgrade, 1-251.

Table. 12 - Total fertility rates in Danube 21 Euroregion, by municipalities, 2006-2008.

Republic of Serbia 1.40

Danube 21 1.29

Bor County 1.25

Zajecar County 1.33

Source: Calculation based on estimates (Rasević, Penev, 2009, 129)

Discussion and conclusion

Today, accessibility is recognized, by planners and other technicians, 
as a crucial variable for territorial development of cross border areas. The 
paper evaluates and, assesses the accessibility levels and demography pat-
tern of Euro region Danube 21. 

Existing accessibility pattern clearly indicates the differences between cen-
tral and peripheral regions. Within the Euro region Danube 21 in Serbia the low 
accessibility levels represent the consequence of lower development of the road 
and railway transport than in central ones. Even though it exists the road network 
of different classes, state highway network of I class still is not properly developed 
so it is necessary its modernization and reconstruction. As for the local roads, over 
50% is unpaved. There is not one highway running through Bor County. 

Accordingly the National Spatial Plan of the Republic of Serbia the cor-
ridor is reserved for planned motorway from Nis to Zaječar, as well as the 
potential branch construction to Vidin and to Corridor IV in the Republic of 
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Bulgaria. It is also planned both the modernization of existing roads and the 
construction of bypass roads around the county centers, Zaječar and Bor. 

Both the rehabilitation and the modernization of existing single-track 
railways, which run through the territory of Timok Region, will be reflect-
ed in accessibility of this region. It is planned the construction of transport 
infrastructure through the reconstruction of the existing railway tracks on 
the route Nis – Zaječar – Prahovo, Nis – Makedonija, etc., with branches in 
Romania and Bulgaria, and through building the E 85 high-speed railway. 
Possible development of railway infrastructure has the potential to advance 
both the road communication between populated places and the touristic 
accessibility of the region. Expected reconstruction and modernization of 
the single-track railways is of great significance due to planned construc-
tion of the linking between the port “Prahovo“on the Danube River and the 
Republic of Romania across the dam Iron Gate II in the future. This way the 
railways in Euro region Danube 21, in the first place in Bor County, could be 
characterized as the railways of international significance. 

From the standpoint of internal integration objectives, of a particular im-
portance is the improvement of the regional and local road network towards 
insufficiently activated parts of region and the linking of that network with 
longitudinally and transversal motorway corridors, that is, with highway.

In order to achieve the bigger territorial cohesion and the regional sus-
tainability, the following problems within the Euro region Danube 21 as well:

•	 Depopulation and negative demographic trends, as well as the eco-
nomic stagnation and the regression in rural regions; significantly 
polarised character of urbanization – the regional development un-
balance; insufficient trans municipality/ trans regional cooperation 
upon the development activities planning – horizontal disagreement;

•	 Not exploited the comparative advantage of proximity of main in-
frastructure systems in corridor, which could stimulate affect im-
migration from other regions of Serbia and more even population 
distribution within the subject area;

•	 Insufficient quality of the transport network as well as the small num-
ber of entrances/exits on the routes in particular parts of Euro region;

•	 Low level of equipment with transport, utility and community in-
frastructure in villages; low level of urbanization and high propor-
tion of municipalities with dominant rural character. 
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The increase of accessibility level ought to be accomplished through 
the rational development, modernization and rehabilitation of local routes 
which provide the connection throughout the settlements within function-
al urban regions, through strengthening the route connections as well as 
through the increase of both transport and communication accessibility of 
less developed, peripheral and sparsely populated districts;

According to the proposed strategic priorities and transport develop-
ment planning solutions in National Spatial Plan of Serbia, the most im-
portant positive effects concerning the accessibility increase ought to be 
expected in the area of Euro region, to which belong the districts with the 
lowest accessibility levels.

Thereby, we must not neglect the fact that in the subject area of 
Danube 21 Euro region the reasons for district inaccessibility could be as 
well the significant deviations of executed, in comparison with the plan-
ning solutions and planned investments, due to high construction prices, 
which at the same time provide low refund rates, earlier invested, in the 
main, due to low population densities. 

Analysis of the final accessibility results with recently planned solu-
tions for the sustainable transport at national level, according to the National 
Spatial Plan of the Republic of Serbia, shows that that these border problems 
associated with measures of accessibility in the most peripheral county of 
Bor and Zaječar (Euro region Danube 21) should become less severe, but 
they would not disappear. That is strong related with demographic pattern 
in this area, because depopulation process. The sharp decline in population 
in Euro region Danube 21 over the second half of the 20th century seems to 
be a consequence of the long-term decline in both the natality and the natu-
ral increase, which started at the end of 19th and the beginning of 20th cen-
tury (Knežević 2013). The dynamics of spatial population redistribution for 
the period of 1948-2011 is characterized by spatial-demographic polarization 
into urban areas with the continuous population increase, the rural areas of 
demographic stagnation and the population decrease in other settlements. 

Unfavourable age structure of population is the result of long-term de-
cline in fertility (demographic inertia) and its remaining at very low level. 
At the same time with this trend, the shares of young population were go-
ing down, and one of the main reasons for the current negative trend in re-
production is the entrance into the reproduction stage of age cohorts which 
resulted from the period of low natality. On the age structure of population, 
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to the middle of 20th century, had a significant impact the mortality trend of 
population (the changes in mortality distribution by age) on one side, and 
the migration processes from the period of after war industrialism and ur-
banization (Knežević, Đurđev, Arsenović 2014).

Demographic changes which have encompassed the area of Euro re-
gion Danube 21 over the period of 19th and the beginning of 20th century are 
by its main characteristics specific, but at the same time predictable, and the 
consequences of the depopulation processes are denoted by all indicators of 
population dynamics and imply the total demographic erosion in this area 
which is not possible to be repaired not even with the most radical instru-
ments of population and transport politics. 
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