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SUMMARY 

European Transport Policy has a clear developmental aspect and is directly linked to the policies 
of regional development and territorial cohesion of the European space. In Greece spatial 
planning puts an emphasis on the developmental aspect of transport infrastructures, a fact that is 
especially true for the two larger motorways in the country, namely “PATHE” (Patras – Athens – 
Thessaloniki - Evzonoi cross-border station with FYROM) and “EGNATIA ODOS” (from the west 
edge gate of Igoumenitsa port to the Kipoi cross-border station with Turkey). The aim of this 
report is to investigate the spatial impacts of the Egnatia Motorway in terms of the territorial 
cohesion, as it defined by the European Union (EU). The results recorded by monitoring the 
relevant socio-economic indicators show that although the social-economic convergence is weak, 
the improvement in territorial cohesion after the completion of the motorway is significant. 
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1. Introduction 

The aim of this report is to investigate the spatial impacts of the Egnatia Motorway in terms of 
the concept of territorial cohesion adopted by the European Union (EU). Territorial cohesion is an 
old concept, but is rather new as a term, and plays a decisive role as a main objective of 
European policies. It is linked with all transport policies adopted by the EU, as well as with 
transport infrastructures. In order to support these policies, the impacts of transport 
infrastructures are evaluated, both on a European level and in Greece, where transport 
infrastructures constitute a valuable tool in spatial policy. This is also reflected on the spatial 
planning aspects in the design of the Egnatia Motorway. This study is based on the use of socio-
economic and accessibility indicators recorded by the Observatory of the Egnatia Odos AE in the 
Regions crossed by the motorway (Impact Zone IV)*. These indicators are used in such a way so as 
to examine the territorial cohesion and convergence both before the Egnatia Motorway was 
constructed and during its full-scale operation or, at least, at the time closest to the current 
conditions, depending on the data available. The analysis conducted shows a clear improvement 
of accessibility –a key parameter in supporting territorial cohesion- with the operation of the 
Egnatia Motorway. The results of the socio-economic indicators are not that clear; however, it 
seems that there is a clear trend for diffusion of development towards a spatial model which is 
different that the traditional centre-periphery model. 

2. European transport policy and territorial cohesion 

2.1. What is Territorial Cohesion and how it is expressed 

The concept of territorial cohesion is rooted in the European model of society (Davoudi, 2005). 
However, the first time it is used as a term is in the 2nd Economic and Social Cohesion Report of 
the EU (ΕC, 2001), and in the 3rd Cohesion Report it is one of the goals and main objects (EC, 
2004). According to the 3rd Report: 

 
«The concept of territorial cohesion extends beyond the notion of economic and 
social cohesion by both adding to this and reinforcing it. In policy terms, the 
objective is to help achieve a more balanced development by reducing existing 
disparities, avoiding territorial imbalances and by making both sectoral policies 
which have a spatial impact and regional policy more coherent. The concern is also 
to improve territorial integration and encourage cooperation between regions.” 
(EU, 2004). 
 

Economic cohesion indicates income convergence (typically GDP per capita) between regions. 
However, convergence between the average incomes of two regions does not necessarily entail a 
corresponding convergence between unemployment, poverty, social exclusion, etc, rates. 
Convergence in such social issues pertains to social cohesion. Apart from the above, territorial 
cohesion also concerns more relations between regions, an increased flow of goods and 
populations between regions, the lifting of their isolation and improvement of their accessibility. 
In summary, territorial cohesion can be defined as “the balanced distribution of human activities 
across the Union” (ESPON and EC, 2004). 

                                                
* A detailed description and documentation of the indicators can be found on the Observatory webpage: 
http://observatory.egnatia.gr/indicators_en.htm  
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The concept of territorial cohesion attracted more interest since it was introduced in the not yet 
established European Constitution (EU, 2004), where it is referred that European Union needs to 
develop actions towards a territorial cohesion and reduction of inequalities. Although the 
European Constitution has not been established, the political significance of territorial cohesion 
continues to be high (Davoudi, 2005). In 2005, the European Parliament announced that 
“territorial cohesion is a fundamental objective of regional planning in the Union and provides 
the raison d'être for regional development policy”. (ΕP, 2005). 

 

2.2. Transport policy and territorial cohesion 

Both the European Union policies (ΕU, 1999 and ΕP, 2004) and researchers (Vickerman, 1995) put 
an emphasis on the need to interconnect and help in the coordination between regional and 
transport policy. Transport policy can play a significant role in territorial cohesion by promoting a 
balanced and sustainable development in the EU and improving the accessibility and conditions of 
isolated or disadvantaged regions. In other words, transport policy has tools to promote 
“cohesion between the citizens and the regions” (EP, 2006). 

The dominant EU policy on major transport infrastructures is the Trans-European Transport 
Network Policy, which was established by the Maastricht Treaty (1992) and is considered to be a 
key element in Lisbon Strategy for competitiveness and labour in Europe (EC, 2005), as well as for 
territorial cohesion. The EU Territorial Agenda (Informal Ministerial Meeting on Urban 
Development and Territorial Cohesion, 2007), which aims at reinforcing territorial cohesion, sets 
as its first priority the support and expansion of the Trans-European Networks. Along with the 
P.Ath.E. Motorway, the Egnatia Motorway constitutes part of the Trans-European Transport 
Network priority axis No.7. Some of these axes’ impacts indicated are the “acceleration of 
economic and regional development” and the “boost in tourism and trade in the region» (ΕC, 
2005). 

The European Spatial Development Perspective (ESDP) introduces for the first time the concept 
of Territorial Impact Assessment (TIA) on a European level, as a tool for the study of impacts that 
contribute to the achievement of territorial cohesion. It recommends the application of TIA as a 
tool for the evaluation of the spatial impact of large infrastructures. 

In Greece, the only large infrastructure whose spatial impacts are recorded and evaluated 
systematically is the Egnatia Motorway. The Egnatia Motorway Observatory records, inter alia, 
the spatial impacts of the motorway on the territorial cohesion of its Impact Zones that are 
located mainly in Northern Greece†. 

In Greece, spatial policy, i.e. all sectoral policies pertaining to space, is interwoven with 
transport infrastructure policy. This is clearly evident in spatial planning, which is now a key tool 
of spatial policy. A typical case is the Draft of the (JMD) on the General Framework of Spatial 
Planning and Sustainable Development (Ministry for the Environment, Planning and Public Works 
or MEPPW, 2007a) and the Special Spatial Planning Frameworks, where national motorways are 
assigned the features of developmental axes. However, this does not seem to be an actual 

                                                
† In particular, the “1st Spatial Impacts Report”  
(http://observatory.egnatia.gr/reports/1st_impact_report_EN.pdf) monitors the impacts of the Egnatia 
Motorway on the main goals of the European policy: (a) mobility and accessibility, (b) economic and social 
cohesion, (c) balance and networking of settlements, and (d) environmental quality. 
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coordination between transport policy and spatial planning, but rather an a priori justification of 
the investments in transport infrastructure as works of regional development. 

As far as the Egnatia Motorway is concerned, according to the Draft Joint Ministerial Decision 
(JMD) on the General Framework of Spatial Planning and Sustainable Development (MEPPW, 
2007a), the motorway and its vertical axes are characterized as being main developmental axes 
for the country, as well as “a road infrastructure of strategic significance”. Similarly, the Draft 
JMD on the Special Framework of Spatial Planning and Sustainable Development in Industry 
(MEPPW, 2007b) states that there is an emerging northern developmental axis (along the Egnatia 
Motorway) playing a parallel role of a front towards the Balkans. The Draft JMD on the Special 
Framework of Spatial Planning and Sustainable Development in Tourism (MEPPW, 2007c) makes a 
reference to the completion of the Egnatia Motorway as an imperative need for the improvement 
of accessibility that would contribute to a larger scale of tourist destinations. Furthermore, all 
Frameworks of Spatial Planning and Sustainable Development of the Regions crossed by the 
Egnatia Motorway –with the exception of Thessaly- indicate the special role played by the 
motorway and its vertical axes in the development of these Regions. According to the Institute of 
Regional Development, this role concerns “the strengthening of cohesion in Northern Greece and 
the lifting of isolation of regional and borderland areas, especially Thrace, Western Macedonia 
and Epirus.” (Institute of Regional Development, 2000).  

 

3. Territorial cohesion in Impact Zone IV 

3.1. Conclusions of previous studies in European and National level 

The most relevant publication on the subject is Project 1.2.1 «Transport services and networks: 
territorial trends and basic supply of infrastructure for territorial cohesion» (2004) by ESPON. The 
report draws conclusions on the existing territorial imbalances and proposes policies pertaining to 
transport and territorial cohesion. Along the same lines, the main conclusion drawn by the 
“Interim Territorial Cohesion Report” (ESPON and EC, 2004) is that territorial imbalances in the 
European Union are striking and will be even more intense after the enlargement, which will 
further strengthen the core area (pentagon) against the periphery.  

The most recent European Commission report is the “Fourth Report on Economic and Social 
Cohesion” (EC, 2007). According to its findings, there is a trend towards a convergence of 
European countries, while the prevailing inequalities are being reduced. However, this is not true 
on a country level, since the majority of the EE27 countries present inequalities among their 
Regions and, mainly, between capital cities and periphery.  

A major part of the relevant bibliography concerns an examination of territorial cohesion through 
spatial policy. For example, Faludi (2006) studies the approach adopted by the ESDP towards 
territorial cohesion, Meijers and Sandberg (2006) look into how polycentricity policies can support 
territorial cohesion, and Dammers et. al (2005) formulate different scenarios through which 
Lisbon Strategy will lead to polycentricity and territorial cohesion.  

The relevant reference texts that can feed this study with conclusions and adequate methodology 
are the ones focusing on whether convergence has been recorded in Greece (convergence 
hypothesis). Territorial cohesion is a relatively new term and the impacts of transport 
infrastructures on it have not yet been explored in Greek bibliography. However, a number of 
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studies have been conducted exploring whether there is a trend towards a balanced 
development, which mainly focus on the concept of regional convergence. Regional convergence 
in Greece has long been a research field and the results reached vary. Most of the researchers, 
e.g. Konsolas et al. (2002), Liargkovas et al. (2003), Petrakos and Saratsis (2000), Christopoulos 
and Tsionas (2003), conclude that weak trends towards convergence and reduction of inequalities 
have indeed been recorded. Siriopoulos and Asteriou (1998), as well as Petrakos and Psycharis 
(2004) have identified certain divergence trends. Monastiriotis (2006) moves away from trends 
and focuses on the existing regional inequalities evident in Greece. He underlines the split 
character of Greek territory and maintains that there is no diffusion of development from the 
core to the periphery. Polarisation in Greece is the subject matter in the works of Tsionas (2001) 
and Fotopoulos et al. (2002), who prove that there are trends towards an even more intense 
polarisation. Petrakos and Saratsis (2000) relate convergence or divergence trends with economic 
growth and show that regional inequalities are more intense when development is high and less 
intense when development is low.  

 

3.2 Methodology 

Based on the above bibliography, a study investigating convergence (or cohesion) must define the 
following: a) the geographic entity being investigated (Greece in all the aforementioned cases), 
b) the “spatial unit” for which convergence is being studied (typically, Prefectures or Regions), c) 
the socio-economic indicators that will be used to monitor convergence, d) the time period 
examined, and e) the method applied. The aim of this analysis is different from the studies 
conducted in Greece so far in two aspects. First, it examines whether there is territorial and not 
socio-economic cohesion, and, second, it investigates the impacts of the Egnatia Motorway. 
These two facts determine the above five characteristics in the way described below.  

The geographic entity being investigated is the sum of regions crossed by the Egnatia Motorway, 
which is referred to as Impact Zone IV. This area constitutes the main Zone for which the 
motorway impacts are being recorded by the Egnatia Odos AE Observatory. The spatial units 
being investigated are the Prefectures in this Zone, since they constitute the smallest geographic 
and administrative entities in space for which there are available data that will allow the 
investigation of territorial cohesion (e.g. GDP per capita). For specific indicators, the spatial 
units examined are the cities crossed by the Egnatia Motorway.  

Apart from the socio-economic indicators that help in the recording of cohesion, this analysis also 
includes accessibility indicators. These are very important, since what is being studied here is the 
impact of a road infrastructure. Furthermore, since the study includes not only socio-economic 
but also territorial cohesion, it is necessary to examine accessibility, as prescribed in the TIA 
requirements (Schindegger and Tatzberger, 2004). The additional research fields that correspond 
to the examination of territorial in relation to socio-economic cohesion are presented on Table 1. 
According to the Table, apart from accessibility, the relations and exchanges between regions 
(commerce, migration, etc) should also be examined, but the corresponding data are not yet 
being recorded for the Greek regions.  
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Table 1: Correspondence between cohesion and indicators 

GDP per capita 
Employment  
Income 
Male/female employment 
Population change 
Educational level  
Specific relations/exchanges between  
territories, eg migration, commercial links,  
cultural relationships, institutional relations, 
accessibility 

(> cohesion) 
(> economic/social cohesion) 
 
 
 
 
(> territorial cohesion) 

Source: (Schindegger and Tatzberger, 2004) 
 

The analysis is based on the indicators recorded by the Egnatia Odos AS Observatory‡. Since this 
report concerns only the impact of the Egnatia Motorway on territorial cohesion, the parameters 
used are only those pertaining to the spatial impacts of road transport infrastructures. Other 
parameters for the examination of territorial cohesion that have been investigated in the context 
of other studies, e.g. education level, Internet access, power and water consumption, 
employment in the field of advanced technologies, etc, have not be taken into account, since 
they are less related to the impact of road transport infrastructures. In particular, the analysis is 
based on the use of the following indicators:  

− Socio-economic indicators: 

o Population change 

o Growth and prosperity level (GDP per capita)  

o Gross Value Added and its sectoral structure  

o Employment in the third sector  

o Number of vehicles per inhabitant  

− Accessibility indicators:  

o Road network density  

o Time-distance changes  

o Gravity of cities 

Each indicator is examined separately and they are not composed to one indicator. In other 
analyses, a combination of indicators may be used, e.g. Petrakos and Psycharis (2004) use a 
composite indicator for development and draw conclusions on the regional inequalities that are 
more realistic than the ones drawn through an analysis based only on the GDP per capita. In this 
study, composite indicators are not preferred not only because they entail various assumptions 
(which would jeopardise the validity of the methodology), but also because the use of a complex 
indicator would not make it possible to study accessibility (which constitutes a direct impact of a 
transport infrastructure) separately from socio-economic indicators, which depend on a variety of 
factors and constitute indirect impacts of transport infrastructure.   

                                                
‡ (http://observatory.egnatia.gr/indicators_en.htm) 
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Convergence can only be examined for a given time period, since it concerns exclusively the 
change of a situation; cohesion, on the contrary, can be examined both for a time period and a 
specific point in time. In this analysis, territorial cohesion is examined for a time period, in order 
to correlate territorial cohesion with the impact of the Egnatia Motorway. In other words, 
territorial cohesion is examined before the commencement of the construction of the motorway 
and during its operation. Since construction has not been completed yet, there are no data on 
the socio-economic indicators for the motorway in full operation. In these cases, territorial 
cohesion is examined for the time period extending from 1995 to the year for which there are 
available data relevant to the indicator.  

The most common methods indicated in the “convergence hypothesis” literature are the b-
convergence and the σ-convergence methods§. In brief, in the β-convergence method, 
convergence occurs when developed areas present low development rates and less developed 
areas present development rates that are that higher so that their development level reaches in 
the future the level of the more developed ones. In the σ-convergence method, convergence 
occurs, when the variance of the regions’ development level is decreasing, in other words, when 
the differences between the development level of the regions and the average are reduced. β-
convergence is necessary for σ-convergence to be possible, while β-convergence is irrelevant 
from the existence of σ-convergence. The differences on the results of the researches, 
mentioned in previous chapter, are at one point due to the use of different convergence 
methods. In general terms, the β-convergence method, indicates a weak tense of convergence 
for the Prefectures of Greece. Except from testing the existence of convergence, the level of 
inequalities in Zone IV Prefectures is being studied, in two points of time. (One before the 
Egnatia Motorway and a second one with the full operation of the motorway, or the closest year 
to the completion of the motorway for which we have available data). 

The econometric tools above are not enough to examine territorial cohesion, because they do not 
take in to consideration space. What is especially important for territorial cohesion is where 
exactly the various trends of convergence or divergence are observed. In the scenarios presented 
in figure 1, we can see three examples, where the situation concerning social and economic 
cohesion is the same, but concerning territorial cohesion it is different. So, in our case, we are 
interested about the evolution of indicators in Prefectures, examining their location and their 
distance  from Thessaloniki and Central Macedonia Prefecture, which are the territorial units that 
dominate in Zone IV regarding their level of development. 

 

 

                                                
§ For most indicators we choose to examine convergence with both methods as follows: β-convergence is tested with 
linear regression of the value of an indicator in the point of time “before Egnatia Motorway” (1995) and the change 
percent of the indicator (1995-more recent available value). The slope of the regression line expresses whether there is 
convergence or not. If in the equitation y=ax+b of the regression line (where x is the indicator’s value in 1995 and y the 
change percent) a is negative there is trend for convergence. The power of this trend can be expressed by the 
coefficient of determination R2. The closer R2 is to 1, the more valid the linear regression is and the more important 
the trend for convergence is. 
Testing σ-convergence is done by examining the standard deviation (σ) or the coefficient of variation. Coefficient of 
variation (cv) of a sample equals the quotient of standard deviation (σ) and average (μ) (cv=σ/μ). The closer cv is to 
zero, the smaller the differences between the sample’s values. So, in a timeline, when cv of a socioeconomic indicator 
of Prefectures is decreased, we have trend of convergence. 
Examining inequalities is being done with gini coefficient, an indicator that compares the difference of distribution 
with the distribution of total equality. It takes values between 0 (total equality) and 1 (total inequality). 
Furthermore, to examine inequalities we also study how the maximum to minimum ratio of an indicator evolves. 
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Figure 1: The significance of space in the analysis of regional disparities 

 
Source: Disparities and Cohesion: What strategies for the future (Nordregio et al., 2007) 

 

3.3 Results - evaluation 

Population 

In 1995, the most populated Prefectures are the Prefectures of Thessaloniki, Larisa, Magnesia and 
Ioannina, i.e. the ones where the largest urban centres are located. The highest percentage 
population increases in the decade 1995-2005 are recorded in the Prefectures of Ioannina (8,6%), 
Thessaloniki (8,1%), Chalkidiki (6,8%) and Xanthi (6,3%). Six Prefectures (Arta, Karditsa, Trikala, 
Grevena, Serres and Preveza) show a decrease in their population. It is worth noting that in five 
out of these six Prefectures, the population is lower than the average of Zone IV. Namely, the 
Prefectures with low population are the ones that loose part of their population, while the 
dominant Prefecture, as far as population size is concerned, i.e. the prefecture of Thessaloniki, 
shows the second highest percentage population increase in Impact Zone IV. Furthermore, it 
appears that the coefficient of variation increases (Figure 2). Based both on σ and β convergence 
methods, the Prefectures of Impact Zone IV do not show any trends of convergence in their 
population size. However, it is positive that significant population growth is recorded in the 
Prefectures of Ioannina (8,6%) and Xanthi (6,3%), which are both located almost at the edges of 
the Egnatia Motorway, and, taking into account this change in their population size, they occupy 
the 1st and 4th positions of Zone IV respectively.  
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Figure 2: Coefficient of Variation (cv) of the population in the Prefectures of Zone IV 
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Source of primary data: Eurostat, November 2007 
 

Table 2: Population in 1995 as a percentage of the average in Zone IV and its change percentage in the 
period 1995-2005 

NUTS PREFECTURES Population in 1995 in 
thousands  

Population change (%) 
1995-2005 

gr111 Evros 147.1 1.6 
gr112 Xanthi 99.2 6.3 
gr113 Rodopi 108.4 2.7 
gr114 Drama 99.4 1.5 
gr115 Kavala 137.8 2.1 
gr121 Imathia 141.1 1.9 
gr122 Thessaloniki 1,036.1 8.2 
gr123 Kilkis 83 4.5 
gr124 Pella 141 3.0 
gr125 Pieria 121.5 5.3 
gr126 Serres 191.2 -0.3 
gr127 Chalkidiki 93.6 6.8 
gr131 Grevena 32.9 -3.3 
gr132 Kastoria 53.7 0.2 
gr133 Kozani 152.5 1.2 
gr134 Florina 53.5 1.7 
gr141 Karditsa 122.5 -4.2 
gr142 Larisa 280.2 1.5 
gr143 Magnesia 201.8 1.1 
gr144 Trikala 136.3 -3.6 
gr211 Arta 75 -4.4 
gr212 Thesprotia 42.7 0.5 
gr213 Ioannina 157.7 8.6 
gr214 Preveza 57.8 -0.3 

Source of primary data: Eurostat, November 2007 
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GDP per capita 

In 1995, the highest GDP per capita was recorded in the Prefecture of Kozani followed by the 
Prefectures of Thessaloniki, Kavala, Imathia and Magnesia. Last in the rating were the 
Prefectures of Rodopi, Arta, Thesprotia and Grevena. In the majority of the Prefectures in Zone 
IV, the GDP per capita was lower than the average, but it was increased in the examined period. 
Kozani Prefecture, with a GDP per capita significantly higher than the rest of the Prefectures, 
presented a minimum increase in the GDP per capita in the period 1995-2004, thus contributing 
to the convergence between Prefectures. Only one Prefecture (Karditsa) showed a decrease in its 
GDP per capita, and had lower GDP per capita than the average in Zone IV. The linear regression 
(Figure 2) between the GDP per capita in 1995 and its change percentage in the period 1995-2004 
show weak trends ( (R2=0.23) of β-convergence. A significant in terms of territorial cohesion fact 
is that convergence is greatly due the noteworthy increase of the GDP per capita in regional and 
once isolated Prefectures, such as Ioannina (56.2%), Thesprotia (47%), Florina (34.3%), Rodopi 
(33.3%), Preveza (32.1%) and Evros (31.6%). 

 
Figure 3: GDP per capita in the Prefectures of Impact Zone IV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source of primary data: Eurostat, March 2008 

 

The development of the GDP per capita standard deviation is significant and it is studied with the 
aid of the coefficient of variation (Figure 5). We observe that in relation to the pre-Egnatia 
Motorway situation (1995) there is a trend of Prefectures’ convergence, although this 
convergence presents significant fluctuations. The highest σ-convergence was recorded in 2000 
and is due to the abrupt drop of the GDP per capita in 1999-2000. This recession mostly affected 
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the richer Prefectures and less or not at all the Prefectures with a low GDP per capita (Figure 4). 
The course of the GDP per capita in the period 1995-2004 confirms the view expressed by Berry 
(1998), which is also true for the period 1970-1990 in Greece on the basis of the study conducted 
by Petrakos και Saratsis (2000). This view supports that regional inequalities are increased in 
periods of economic growth (2000-2004) and reduced in periods of economic recession (change 
1999-2000). 

 
Figure 4: GDP per capita in the Prefectures of Zone IV as a percentage of the average in Zone IV. 

Change 1995-2004  

60

70

80

90

100

110

120

130

140

150

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Prefectures of East
Macedonia and
Thrace
Prefectures of
Central Macedonia

Prefectures of
West Macedonia

Prefectures of
Thessaly

Prefectures of
Epirus

 
Source of primary data: Eurostat, March 2008 

 

Figure 5: Development of the variation coefficient of the GDP per capita in the period 1995-
2004 
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We, therefore, observe that, in the period 2000-2004, there is a trend of divergence in the 
Prefectures as far as the GDP per capita is concerned, according to the σ-convergence method. 
This divergence is expected due to the economic growth. It is not only due to the growth 
observed in the Prefectures that traditionally have high GDP per capita (Thessaloniki and 
Magnesia), but also to the increase of the GDP per capita in the Prefectures of Epirus and the rise 
of GDP per capita in Kozani Prefecture in 1999. This expresses a trend of balancing regional 
inequalities and supporting territorial cohesion despite the absence of σ-convergence. 
 

Gross Value Added 

Thessaloniki is the dominant Prefecture, as far as the Gross Value Added is concerned, with great 
difference from the rest (the max/min ratio of 1995 was 48). This precedence continues 
throughout the time period 1995-2003 without major changes. The analysis of Gross Value Added 
for the period 1995-2003 based on the β-convergence method does not show any clear trends of 
convergence or divergence. However, as far as territorial cohesion is concerned it is positive that 
the greatest percentage increases in the GVA are recorded away from the dominant Prefecture in 
Zone IV (i.e. Thessaloniki), in the Prefectures of Ioannina (108.2%), Thesprotia (89.5%), Rodopi 
(86.1%) and Florina (85.2%). 

Based on the σ-convergence method, there is a trend of divergence in 2003 in relation to 1995, 
since the coefficient of variation is increased (Figure 7). Prefectures converge in the year of 
economic recession (1999-2000), while in 2000-2003 a trend of divergence is observed. 
Prefectures’ divergence from the average, as far as the GVA is concerned, is greater than the 
corresponding divergence in the population size throughout the same period. E.g. for 2003, the 
respective values are: cvGVA = 1.5 > cvPOPULATION = 1.3. 

The percentage of participation of the primary sector in the GVA shows a weak trend for 
Prefectures’ convergence (Figure 6). In particular, Prefectures that have a traditionally 
agricultural profile and a high percentage of the primary sector’s participation in the GVA 
(Karditsa, Trikala, Drama, Pella) tend to lower this percentage in the period 1995-2003 by 
increasing the participation of the third sector in the GVA. By examining the participation 
percentage of the secondary and tertiary sectors in the GVA separately, the analysis conducted 
by applying the β-convergence method shows again trends of convergence, though much weaker 
than the ones recorded in the primary sector. Coefficient of determination for the linear 
regression of participation in GVA and its change is R2=0.06 for the secondary and και R2=0.04 for 
the tertiary sector. 
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Figure 6: Convergence in terms of participation of the primary sector in the GVA 
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Source of primary data: Eurostat, March 2008 

 
 

Figure 7: Coefficient of Variation Impact Zone IV Prefectures’ GVA  
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Source of primary data: Eurostat, March 2008 
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Employment in the tertiary sector 

Prefectures presenting the highest percentage of employed population in the tertiary sector in 
1995 were those of Ioannina, Thessaloniki and Kastoria. Among these, only in Thessaloniki the 
percentage of population employed in the tertiary sector was increased, and this increase was 
low in relation to the rest of the Prefectures. The greatest increase was recorded in the two 
Prefectures that lay at the extreme edges of the Egnatia Motorway (Thesprotia and Evros). 
Prefectures of Zone IV move towards homogeneity in the sectoral structure of employment, 
which is achieved through an increase in the percentage of employed population in the tertiary 
sector. Convergence of employed population in the tertiary sector has also been recorded in 
older studies conducted on a national level (Christopoulos and Tsionas, 2003). 

Figure 8: Convergence in terms of employment in the tertiary sector 
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Source of primary data: Eurostat, November 2007 

 

Number of Vehicles per 1000 inhabitants 

The ownership of vehicles has been used in the past as an indicator of development for the 
regions of Greece (Petrakos and Saratsis, 2000 and Observatory – Egnatia Odos AE, 2007b). 
Vehicle ownership presents convergence in the period 1995-2004, both with “σ” and “β” 
methods. The highest ownership in 1995 was recorded in the Prefectures of Thessaloniki, Kavala 
and Imathia, while the lowest in the Prefectures of Xanthi, Rodopi and Florina. The precedence 
of Thessaloniki Prefecture continues throughout the period examined and, in general, this 
indicator does not present any major changes, as far as the rating of Prefectures is concerned 
(Figure 10 and Table 3), as is often the case in other socio-economic indicators (e.g. GDP per 
capita). 
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Table 2: Number of vehicles (passenger cars-trucks-buses) per 1,000 inhabitants 

NUTS PREFECTURE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
gr111 Evros 233 247 265 284 305 328 347 366 383 401 
gr112 Xanthi 183 194 212 231 251 273 293 309 324 344 
gr113 Rodopi 183 183 197 211 228 246 263 278 290 304 
gr114 Drama 254 265 279 294 315 335 354 370 382 402 
gr115 Kavala 273 284 299 315 336 359 378 397 412 430 
gr121 Imathia 273 284 300 317 341 364 385 403 420 442 
gr122 Thessaloniki 301 316 332 348 373 396 415 436 452 476 
gr123 Kilkis 216 224 236 248 263 280 295 305 316 328 
gr124 Pella 231 241 254 269 288 308 323 336 350 367 
gr125 Pieria 234 245 258 271 289 307 323 338 352 368 
gr126 Serres 203 212 223 235 253 270 288 304 319 338 
gr127 Chalkidiki 237 246 258 269 284 302 316 328 339 352 
gr131 Grevena 210 225 236 248 261 278 293 305 315 330 
gr132 Kastoria 262 275 294 312 333 357 374 392 410 428 
gr133 Kozani 254 271 288 304 326 347 367 387 403 422 
gr134 Florina 191 202 215 229 247 263 279 291 302 315 
gr141 Karditsa 203 210 221 233 251 269 289 308 326 346 
gr142 Larisa 236 250 265 280 302 324 343 362 377 401 
gr143 Magnesia 247 257 271 285 306 327 346 365 375 389 
gr144 Trikala 229 243 257 275 297 323 344 365 383 404 
gr211 Arta 206 217 235 252 277 303 325 347 368 389 
gr212 Thesprotia 199 211 227 244 266 293 318 340 359 381 
gr213 Ioannina 217 228 244 260 284 308 328 344 357 373 
gr214 Preveza 204 214 229 243 266 288 308 324 338 356 
znIV Impact Zone IV 249 261 276 292 313 335 354 372 387 407 

gr 
Total in the 
country 293 306 323 341 366 392 414 435 453 475 

Source of primary data: NSSG**, December 2006 (number of vehicles) and  
Eurostat, September 2007 (average annual population)  

 

Changes in vehicle ownership are particularly interesting as far as territorial cohesion is 
concerned. Prefectures that presented the greatest percentage increase in the indicator in the 
period 1995-2004 [Thesprotia (91.7%), Arta (89.4%), Trikala (76.3%) and Evros (72.2%)] are the 
Prefectures that showed a low ownership percentage in 1995 and are located far from the 
dominant Prefecture, i.e. the Prefecture of Thessaloniki. Vehicle ownership linear regression 
(Figure 9) shows weak trend for convergence.  

 

                                                
** National Statistical Service of Greece 
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Figure 9: Convergence in terms of vehicle ownership  
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Sources of primary data: NSSG, December 2006 (number of vehicles) and  

Eurostat, September 2007 (average annual population)  
 

Figure 10: Participation of vehicle ownership as a percentage of Zone IV average (1995-2004) 
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Coefficient of variation shows a continuous drop in the period 1996-2004 (Figure 11). This 
convergence occurs because Prefectures that present high vehicle ownerships get lower to reach 
the Zone IV average, while Prefectures that present corresponding ownerships much lower than 
the Zone IV average get higher to reach it (Figure 9). 

 

Figure 11: Coefficient of Variation of vehicle ownership in Zone IV Prefectures 
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Sources of primary data: NSSG, December 2006 (number of vehicles) and  

Eurostat, September 2007 (average annual population)  
 

Density of road network 

Road network density is calculated as the length of primary and secondary road networks per 
surface unit in each Prefecture. The classes of the road network examined usually go beyond the 
boundaries of the Prefecture, they service this Prefecture’s link with its neighboring ones and, 
consequently, the density of this road network constitutes an indication of the level of territorial 
cohesion. The highest road network density recorded in 1995 was in the Prefectures of 
Thessaloniki, Thesprotia and Imathia, while the lowest one in the Prefectures of Grevena, Rodopi 
and Kastoria. After the Egnatia Motorway opened to traffic, a weak convergence occurred 
between the Prefectures in terms of road network density. What is important, though, is the fact 
that when the motorway was completed, the highest percentage of density increase was 
recorded in the three Prefectures that presented the lowest road network density in the pre-
Egnatia period. 
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Figure 12: σ-convergence in terms of primary and secondary road networks density 
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   Table 3: Density of the main road network (primary and secondary network)  

NUTS PREFECTURE

Before the Egnatia 
Motorway: Length (in km) 

of road network per 
Prefecture area (in sq. 

km)

2006 Oct: Length (in km) of road 
network per Prefecture area (in sq. 

km)

Full operation of the Egnatia 
Motorway:  Length (in km) of 
road network per Prefecture 

area (in sq. km)

Before the Egnatia Motorway: Length (in 
km) of road network per Prefecture 

population (per 1000 inhabitants 
according to 2001 census)

2006 Oct:  Length (in km) 
of road network per 

Prefecture population (per 
1000 inhabitants according 

to 2001 census)

gr111 Evros 0.068 0.083 0.086 1.934 2.369

gr112 Xanthi 0.038 0.051 0.054 0.675 0.892

gr113 Rodopi 0.027 0.049 0.049 0.628 1.121

gr114 Drama 0.036 0.036 0.036 1.192 1.192

gr115 Kavala 0.060 0.080 0.104 0.877 1.163

gr121 Imathia 0.071 0.084 0.084 0.842 0.994

gr122 Thessaloniki 0.084 0.107 0.135 0.294 0.372

gr123 Kilkis 0.046 0.046 0.046 1.315 1.315

gr124 Pella 0.033 0.033 0.033 0.560 0.560

gr125 Pieria 0.070 0.070 0.070 0.825 0.825

gr126 Serres 0.045 0.047 0.048 0.881 0.927

gr127 Chalkidiki 0.040 0.040 0.040 1.240 1.254

gr131 Grevena 0.027 0.038 0.051 1.604 2.283

gr132 Kastoria 0.029 0.044 0.058 0.942 1.414

gr133 Kozani 0.065 0.081 0.087 1.479 1.837

gr134 Florina 0.070 0.070 0.070 2.463 2.463

gr141 Karditsa 0.020 0.020 0.020 0.398 0.398

gr142 Larisa 0.046 0.046 0.046 0.880 0.880

gr143 Magnisia 0.038 0.038 0.038 0.486 0.486

gr144 Trikala 0.055 0.056 0.060 1.349 1.363

gr211 Arta 0.015 0.015 0.015 0.302 0.302

gr212 Thesprotia 0.079 0.100 0.106 2.616 3.282

gr213 Ioannina 0.056 0.064 0.071 1.655 1.873

gr214 Preveza 0.121 0.121 0.121 2.115 2.115
Impact Zone IV average 0.052 0.059 0.064 1.148 1.320  
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City gravity 

 

This indicator, determines the possible attraction of urban centres and Prefectural capitals 
in Zone IV using a gravity model. The calculation is done in relation to (a) the cities’ 
distance in km along the road network, (b) the travel times among them. In particular, in 
calculating the gravity indicator Εi   of a city i, the following formula is used:  

 

 

 

i.e. this indicator for a city i equals the product of the city population (Πi) x the sum of the 
ratios of the city population Πj to the square of their distance Αij. The indicator is 
calculated in relation to the distance in km before and after the Egnatia Motorway was in 
operation. In both cases, the population used in the calculation is the population recorded 
in the NSSG Census of 2001, so that it is possible to record the change in the gravity of 
cities due to the improvement in the distance in km that results from the construction of 
the Egnatia Motorway. 

Before the construction of the Egnatia Motorway, the city of Thessaloniki dominated to a 
great extend, as far as this indicator is concerned, mainly due to its large population and 
its central location in Zone IV. The indicator’s value for Thessaloniki is almost ten times 
higher than the average of Impact Zone IV. With the Egnatia Motorway being in full 
operation, Thessaloniki continued to be the predominant city. However, the cities in Zone 
IV present weak trend of convergence in terms of the indicator’s values. Furthermore, we 
observe that the cities showing the highest percentages of increase of this indicator 
(Prefectures of Ioannina, Igoumenitsa, Grevena, Arta and Preveza) are the ones that 
presented its lowest values. The greatest improvement is recorded, namely, in the gravity 
of the cities located far away from Thessaloniki, the city that constitutes the main pole of 
attraction in Zone IV.  

( )∑ Α
Π

⋅Π=Ε 2ij
jii
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Figure 13: Correlation between city gravity before the construction of the Egnatia 
Motorway and the change recorded in this indicator upon the construction of the axis 

  

The indicator examines the sum of all travel times between each one of the cities and all 
the rest of them, for all the Prefectural capitals crossed by the Egnatia Motorway. A 
reduction in the total travel time between a city and the rest of them reflects the 
possibilities for the development of further links (e.g. commercial and population 
movements) between them and the breaking of their isolation. Before the construction of 
the Egnatia Motorway, the shorter travel times were recorded for Veroia (32h) and 
Thessaloniki (32h), while the longest were recorded for Igoumenitsa (62h) and Ioannina 
(53h). Igoumenitsa and Ioannina showed the greatest reduction in the sum of travel times 
between them and the rest of the cities by 51% and 50% respectively. Besides that, we 
observe that (Figure 14) the more total travel time increases, the greatest is its 
percentage decrease, this relation being best graphically represented with an exponential 
curve. 
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Figure 14: Total travel time from the rest of the cities  

Reduce of the total time distance from the other cities 

Thessaloniki

Kavala

Veria Kozani

Grevena

Xanthi Komotini

Alexandroupoli

Ioannina
Igoumenitsa

30%

35%

40%

45%

50%

55%

30 35 40 45 50 55 60 65
 total time distance from the other cities before the Egnatia Motorway 

(h)

R
ed

uc
e 

of
 th

e 
to

ta
l t

im
e-

di
st

an
ce

 w
ith

 th
e 

co
m

pl
et

io
n 

of
 th

e 
Eg

na
tia

 M
ot

or
w

ay

 
 

Table 5 is a cumulative presentation of the results for each indicator in terms of 
convergence-divergence following 4 different calculation methods. The symbol « + » 
corresponds to results that show trends for convergence and the symbol « - » to those 
showing trends for divergence. 

 
Table 5: Results on convergence – econometric indicators  

  

Population 
1995-2005 
(Average 
annual 

population, 
Eurostat, 
November 

2007) 

GDP per 
capita  

1995-2004 
(Eurostat, 
November 

2007) 

GAV 
1995-
2003, 

(Eurostat, 
Novembe
r 2007) 

Employment 
(%) in the 

third sector 
2000-2004, 
(Eurostat, 
November 

2007) 

Ownership of 
vehicles 

1995-2004, 
(NSSG, 

December 
2006 and 
Eurostat, 
November 

2007) 

Density 
of road 
networ
k 1995-

full 
operati
on of 
EM 

Change of 
travel 
time  

1995-full 
operation 

of EM 

Gravity of 
cities 1995-

full 
operation 

of EM 

β-convergence  - + - + + + + + 
σ-convergence 
(cv) - + - + + + + + 

gini coefficient - - - + + + + + 
max/min - + + + + + + + 
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4. Conclusions 

A significant factor of territorial cohesion is not only whether there is economic and social 
convergence, but mainly how this is located in space. It is well known than the dominant 
spatial model in Greece is that of centre – periphery. Namely, the core (Attica) prevails 
over the periphery as far as the development level is concerned. This phenomenon, of 
course, is evident on a European level, as well. According to the Fourth Report on 
Economic and Social Cohesion (EC, 2007), in the European Union, in average, the 
production levels in the peripheries of capitals are higher than the national ones by 25%; 
also, from 1995 to 2004, the capitals’ peripheries improved their economic position in the 
country. In average, the percentage of their contribution to the national GDP was 
increased by 9%, while their population only by 2%. Typical examples are France and the 
United Kingdom, where the cities of Paris and London contribute to the national GDP by 
almost 30%, while the rest of the cities by less than 3–4%. A similar phenomenon is also 
recorded in Poland, where, in spite of the significant concentration of population in Łódź 
and Kraków, the periphery of Warsaw presents the highest development rate and 
contributes to the national GDP by 16%, while constituting just 7% of the total population.  

The presence of the “core-periphery” model is, therefore, intense both in Europe and in 
Greece. As far as Greece is concerned, there are “indications of diffusion of development 
from Attica and Thessaloniki to the neighboring regions or Prefectures”, as stated in the 
Draft JMD for the General Framework of Spatial Planning and Sustainable Development 
(2007). This study, however, indicates that, as far as Thessaloniki is concerned, the most 
significant changes in development are not due to its diffusion from Thessaloniki to the 
neighboring Prefectures. For example, the Prefecture of Kilkis, which in the last years 
hosts more and more secondary sector activities based in Thessaloniki, is not the 
Prefecture that presents the greatest increase in its socio-economic indicators. On the 
contrary, the most impressive increase in the relevant indicators is recorded in Prefectures 
far away from Thessaloniki and often in the Regions of Epirus and Eastern Macedonia & 
Thrace. The weak trend for convergence, therefore, which is evident in the socio-
economic traits during the operation of the Egnatia Motorway, is rather significant if we 
consider its spatial dimension. Namely, it is not a diffusion around the area of 
Thessaloniki, but rather a gradual “alteration of the single-pole pattern of spatial 
development” in Northern Greece (Yiannakou and Tasopoulou, 2007). The role of the 
Egnatia Motorway is important in this change, as indicated in the conclusions pertaining to 
accessibility. The improvement recorded in accessibility due to the operation of the 
Egnatia Motorway constitutes on its own a clear improvement in territorial cohesion. In 
addition, the regions most favored by improved access (Igoumenitsa, Ioannina) are those 
presenting the greatest improvement in their development indicators (Figure 14, Maps 1 
and 2).  
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Figure 14: Correlation between change in travel times and changes in the GDP per capita  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Map 1: Percentage increase of the GDP per capita 1998-2004. 
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 Map 2: Percentage increase in the number of vehicles per thousand inhabitants, 1998-2004 
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