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Abstract  

The two recent population censuses in Greece clearly show that during the last two decades, 
Greece is shifting from a traditional emigration country to an immigration one. The 
considerable alteration of the migration profile of Greece led to a significant amount of 
literature referring to the social, economic and demographic dimensions of this phenomenon. 
However, in all these analyses the spatial dimension of the implications of immigration on the 
size and the structure of the population in a lower geographical level is lacking. The immigrant 
population is neither uniformly nor is it even proportionally distributed in comparison to the 
native one. In addition, it exhibits a significantly different demographic profile than the native 
population. Therefore, the examination of the impact of immigration in a low spatial scale 
might be useful in finding structures that is impossible to observe otherwise. This work, mainly 
based on the exploitation of the last census micro data concerning the individuals with foreign 
nationality (763.000 individual records) and the use of GIS, examines the impact of 
immigration on the population size and the demographic profile of the Greek municipalities 
(1034 units). In that, we use clustering techniques for defining homogenous groups of 
municipalities and highlighting spatial patterns according to the nationality composition of the 
immigrant population, as well as according to the severity of the impact of immigrants on the 
size, the age and sex distribution of the censused population by examining the simultaneous 
impact of immigrants on total population regarding their percentage of male population, mean 
age, proportion of female population of reproductive age and the percentage of immigrants 
births in total births.  

1. Introduction  

Immigration in Greece has been vast during the past two centuries. Its intensity however was 
variable through time. A first pick of the phenomenon is identified between 1888 and 1919, 
when a least 15-20% of the total population immigrates predominantly to the U.S.A. The 
process is highly selective in terms of both geographic and demographic characteristics. The 
main population affected was young persons coming from rural areas of central and west 
Peloponnesus. A second pick appears between 1945 and 1977 when an estimated 650.000 
individuals move initially to U.S.A, Canada and Australia and subsequently to western 
European countries. West Germany is the main target by receiving approximately 85% of the 
immigrants. Immigration continues at a lower pace until mid 80s. At the same time, emigration 
starts with 630.000 people returning in the country between 1971 and 1985. Half of them 
choose to be installed in one of the two main urban centers. Another 160.000 persons return 
in the country between 1985 and 1991. 

The 80s is a transitional decade. Immigration is progressively reduced and coexists now with 
emigration of previous immigrants, of political refugees and of foreigner workers coming 
mainly from Asian, African and eastern-European countries. The emigration flow is minimized 
during the past 15 years. Conversely, inbound flows are intensified following the collapse of 
eastern European regimes and the successive crises in Albania.  As a result the county is 
transforming from a place of exodus to a recipient one. This finding is justified by resent 
census data. In the 1981 census 177.000 foreigners are recorded consisting merely 2% of the 
total population. Twenty years later, in 2001 census, the population of foreigners becomes 
762.000, corresponding to 7% of the total population. Indicative of the magnitude of the 
phenomenon is the fact that the increase of the population in the country is almost exclusively 
attributed to the increase of the population of foreigners. The composition in terms of 
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countries of origin is radically different among the two census dates. In 1981, more than half 
of them come from the E.C., the USA, Cyprus and Australia. In 2001, three quarters of them 
come from 8 eastern European countries. Noticeably more than half of them declares 
residency in the country shorter than 5 years.  

The considerable change of the migration profile of Greece has led to a significant amount of 
literature (e.g. www.antigone.gr/bibliography.html, and Petronoti and Triandafyllidou, 2003). In 
most of these analyses, the demographic and spatial dimension of the phenomenon is often 
omitted and the foreign population is considered as a single group, in a country level. 
However there are a limited number of research works concerning those dimensions, (e.g. 
Baldwin-Edwards 2008; Kaklamani and Αndroulaki 2006; Kotzamanis et al. 2006; Kotzamanis 
and Pilidis 2006; Kotzamanis and Kostaki 2007 and 2008; Kotzamanis 2009; Tsimbos 2006 
and 2008).  

Since the immigrant population is neither uniformly distributed through space, nor even 
proportional to the native one, and it consists of various nationality groups with significantly 
different demographic behaviors, the examination of the implications of immigration on the 
population size and structure at a low geographical level, according to the nationality 
composition of the foreign population might be useful in finding structures which are 
impossible to observe otherwise. The present work examines the impact of immigration on 
the population size and the demographic characteristics of the population in Greek 
municipalities. For that purpose, statistical clustering techniques have been utilized in order to 
define homogeneous groups of municipalities according to the nationality composition of their 
foreign population and the severity of immigration impact on the size, and the age and sex 
distribution of the population. 

2. Data and research methods 

The main data set used in the original file contains all the foreigners (763.000 individual 
records), as were enumerated during the 2001 census by the National Statistical Service. 
Municipalities with population less than 200 inhabitants (28 units), those without foreigners 
(10 units), and Mountain Athos have been excluded from the analysis. The population of the 
excluded municipalities does not exceed 12.000 people, i.e. less than 0,1% of the total 
enumerated population of Greece. Therefore a total of 995 (out of 1034) are analyzed. 

At first an identification of homogenous groups of municipalities, according to the nationality 
synthesis of their immigrant populations is attempted. For that we calculate the percentages 
of immigrants for each one of the four nationality groups of foreigners previously defined, and 
then using the two step clustering statistical procedure, we classify municipalities into 
homogenous groups according to their foreign population nationality structure. Thereafter, in 
an attempt to estimate the implications of immigration on the age and sex structure of the 
population, in each municipality, we consider the Greek population, i.e. the population would 
be if immigration had never taken place, as well as the total one, i.e. the actual one which 
comprises of both Greeks and foreigners. Then, for the two populations, in every municipality, 
we build the differences between the values of various characteristics reflecting the sex and 
age composition of the population. The examined characteristics are the proportion of males, 
the mean age of the population, the proportion of immigrant births, and the proportion of 
females in reproductive ages. Thereafter, according to the magnitude of the differences of 
these proportions, we classify the municipalities into homogenous groups using statistical 
criteria based on the magnitude of these differences. Additionally, we estimated the natural 
increase of the total population, natives and foreigners. 

3. Changes in volume and nationality synthesis of foreign population in Greece (1991-
2001) 

In the 1991 census, 167.000 foreigners are recorded consisting merely 1,6% of the total 
population. Ten years later, in 2001 census, the population of foreigners becomes 762.000, 
corresponding to 7% of the total population. Namely, the number of foreigners in Greece in 
2001 was 4,5 times greater than in 1991, table 1.  Moreover, the composition in terms of 
nationality is radically different among the two census dates. In 1991, more than ¾ of them 
come from developed countries (Group 1) while, in 2001, 65% comes for Balkan countries 
(Group 2). The dominance of Group 2 (Balkan countries), is evident over Group 1, which 
noted 13,10% over the total number of foreigners. 
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According to table 2, we note that the total immigrant population exhibits significant 
differences in its demographic structure, compared to the native one (national level), while at 
national level, the impact of immigrants on demographic structure is minor. Additionally, there 
are significant differences in the demographic structure among the various nationality groups 
of immigrants. 
 
Table 1:  Decomposition of total population 1991 & 2001 Natives, foreigners and nationality group (in 1000s & 
%) 

Population 1991 (%) 2001 (%) 

Total 10.259,90 100 10.934, 1 100 

Natives 10.092,60 98,40 10.171,90 93,00 

Immigrants 167,3 1,60 762, 2 7,00 

More developed countries (Group 1) 76,3 45,90 99,7 13,10 

Balkan countries (Group 2) 26,2 15,20 500,2 65,70 

Countries of Eastern Europe (Group 3) 25 15,10 51,7 6,80 

Less developed countries* (Group 4) 39,8 23,90 110,3 14,50 

Source: Population Censuses 1991, 2001 Authors’ computations 
* according to UN definition 

 

Table 2: Population structure of total, native and foreign population (national level) 

    Total Native Foreigners D* Group 
1 

Group 
2 

Group 
3 

Group 
4 

 Population 10.934.097 10.172.284 761.813 - 99.901 500.226 85.715 75.541 

(%) 100,0 93,0 7,0 - 13,1 65,7 11,2 9,9 

Males 49,5 49,1 54,5 0,4 43,9 57,2 38,5 69,2 

Females 50,5 50,9 45,5 -0,4 56,1 42,8 61,5 30,8 

0-14 15,2 15,1 16,7 0,1 11,5 19,7 12,6 7,9 

15-64 68,1 67,2 79,9 0,9 79,5 78,0 84,5 87,1 

65+ 16,7 17,7 3,5 -1,0 9,0 2,3 2,9 5,0 

2001 (%) 

Females 
(15-49) 49,4 48,1 68,9 1,3 66,6 68,2 75,5 69,0 

Sex ratio 102,0 103,5 83,4 -1,5 127,9 74,9 159,9 44,5 

2001 Mean age 
(in years) 39,9 40,6 30,9 -0,7 37,5 28,7 33,4 33,9 

2004-
2007 (%) Births 100,0 63,0 17,0   

Source: Population census 2001, Vital statistics 2004-2007, authors' calculations 
* D is the difference between the total and the natives 

4. Spatial distribution of foreigners and nationality groups 

Foreigners are not distributed uniformly through Greek space, map 1. Mostly, are 
concentrated in economically developed areas such as: urban, agricultural and/or touristy 
developed, i.e. in the major urban centers of continental Greece (especially the metropolitan 
area of Athens), coastal zone of the Peloponnese and islands and in neighboring with Albania 
areas for proximity reasons.  
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Map 1: Percentages (%) of the foreigners in the total population, 2001 

 
Table 3: Percentages (%) of the foreigners in the total population, 2001 

Cluster # (%) (%) of total 
population 

(%) 
Foreigners 

(%) Foreigners  in total 
population Mean (%) 

Highest 35 3,52 8,85 22,53 17,74 19,70 

Higher 77 7,74 14,88 8,33 13,50 13,56 

High 134 13,47 4,30 19,58 9,17 9,68 

Low 249 25,03 23,37 33,55 6,47 6,48 

Lower 255 25,63 36,15 13,05 3,89 3,75 

Lowest 245 24,62 12,46 2,98 1,67 1,43 

Combined 999955  110000  110000  110000  66,,9977  55,,9988  

Source: Authors’ computations 

Regarding, the nationality synthesis of the immigrant population, the municipalities are 
classified into five distinct homogenous clusters, table 4 presents the results of this 
classification, while map 2 provides an illustration of it. Taking a look of the values in Table 2 
we conclude that, in the majority of municipalities (Cluster 4, 50,3% of them), people from the 
Balkan countries form the overwhelming majority of their immigrant population, their mean 
percentage in these municipalities being equal to 87,9%, that is significantly higher that their 
country mean, 71,8%. In these areas, the presence of people from the more developed 
countries is much lower than their mean presence in the country (equal to 5,5% in 
comparison to the country mean percentage that is 14,4%), while the two other groups are 
also significantly underrepresented. In map 2 we observe that these municipalities are placed 
in inland Greece (except Central and Eastern Macedonia, Thrace, the eastern part of 
Peloponnese and most of the islands). 
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Map 2: Municipality profiles according to the nationality synthesis of the immigrants 

 
Table 4: Nationality composition of the different municipality profiles. 

Mean percentages 
Cluster # of 

Municipalities (%) (%) Total 
population 

(%) 
Foreigners Group 

1 
Group 

2 
Group 

3 
Group 

4 
1 84 8,4 4,0 4,0 51,7 32,9 6,7 8,7 
2 53 5,3 7,6 3,8 13,5 31,2 52,1 3,2 
3 118 11,9 24,0 33,2 9,2 64,5 22,7 3,6 
4 500 50,3 35,0 31,4 5,5 87,9 3,8 2,7 
5 240 24,1 29,4 27,5 22,8 64,0 6,2 7,0 

Combined 995 100,0 100,0 100,0 14,4 71,8 9,4 4,5 
Note : Mean percentages at the end of the last four columns of table 4 are calculated as the arithmetic means 
of the percentages of immigrants of each nationality group in the municipalities. 
Source: Authors’ computations 

Furthermore, another group of municipalities (Cluster 1, 8,4% of them) exhibits a very 
intense presence of people from more developed countries and a lesser presence of 
people of Balkan and East European countries. These municipalities are mostly placed 
in the Eastern Aegean islands and Crete, as well as, in the northern suburbs of Athens 
agglomeration. Another group (Cluster 5, 24,1% of the total number of Greek 
municipalities) characterizes by a presence of people from the Balkan and East 
European countries that is slightly smaller compared with their country means, and a 
much higher presence of people from the more developed countries1 in comparison 
again with their country means. From map 1, we can easily observe that these 
municipalities are placed at most in the eastern part of Peloponnesus, in Crete, the 
Ionian Islands and Cyclades, as well as, in the northern and eastern suburbs of Athens. 
Then, a small part of municipalities (Cluster 2, 5,3% of them), exhibit a much higher 
presence of people from East European countries (more than five times their country 
mean) and a somewhat lower presence of people from Balkans and less developed 
countries. These municipalities are placed almost solely in Thrace, which is placed 
nearest to their countries of origin. Finally, 11,9% of the municipalities (Cluster 3) are 
characterized by a presence of people from  Balkan countries which is slightly lower 
compared with their country means and also by an excessive presence of immigrants 

                                                 
1 In this municipality group, the % of those coming from the less developed countries (Country Group 
4) is also limited (half of their country mean, 7% versus 10%). 
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from East Europe (more than double of their country mean) while the other two 
nationality groups of immigrants have a lesser presence than their country means. 
These municipalities are mainly placed in Central and Eastern Macedonia, areas that 
are closer to their countries of origin, while in a minor degree, in central Peloponnesus 
and West Crete.  

5. The demographic impact of immigration-Spatial Analysis 

The demographic impact of immigration in each municipality depends on one hand on: the 
proportion of immigrants in the total population of the municipality and on the nationality 
composition of the immigrant population in the municipality (since the nationality groups 
exhibit significantly different characteristics), on the other. 

5.1 Impact on population changes 1991-2001 

In order to estimate the impact of immigration on the change of population size of Greek 
municipalities, we use data from 1991 and 2001 censuses and classify municipalities 
according to the magnitude of the differences between the total population change and the 
corresponding one of solely the native population, between 1991 and 2001. Table 5 illustrates 
the results of this classification. A total of 437 municipalities (43,9% of the Greek 
municipalities, 44% of the total population) experienced a mean decrease in their population 
size by 9,8%, while if these municipalities had not experienced any immigration during the 
period 1991 and 2001, this decrease would be equal to 12,9%. For 433 municipalities (43,5% 
of all, 59% of the total population) the mean increase in their population size was equal to 
24,3%, while without immigrants this increase would be equal to 17,4%. The most striking 
finding here was that 125 municipalities (12,6% of the total, and 9,5 of the total population of 
the country) experienced a population increase by 8%, while without immigrants, these 
municipalities would experience a population decrease by 4%. Figure 5 provides an 
illustration of the geographical placement of the municipalities in these three groups. 

Obviously, the municipalities that experienced the most striking impact of immigration in their 
size were those placed in the greater metropolitan areas of Athens and Thessalonica and the 
surrounding areas, in the coastal areas of Peloponnesus, in Crete and some islands, as well 
as, in areas near the Albanian boarders. Therefore we conclude that, the massive inflow of 
foreigners to Greece significantly enhanced the human capital of the country and, to a great 
extent, both the demographic vigour of most municipalities, which experienced positive 
changes during the period 1991-2001, and the significant deceleration of the population 
decline in half of the municipalities in which negative changes were recorded throughout the 
actual decade. Furthermore, from the one hand, the foreigners contributed to a deceleration 
of the population decline in the greatest part of the Greek municipalities and, from the other 
hand they contributed to the demographic enhancement of the most dynamic geographical 
unities of the country. 
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Map 3: The impact of immigration on the changes of the population size between 1991 and 2001 

 
Table 5: Mean changes in the population size between 1991 and 2001 

Impact  # (%) (%) Total 
population 

(%) 
Foreigners 

(%) 
Foreigners 

in total 
population 

(%) Mean 
change in 

native 
population 

size 

(%) Mean 
change  in 

total  
population 

size 

Differences 
in mean 
changes 

Negative 437 43,90 32,20 37,60 8,10 -12,90 -9,80 3,10 

Positive 433 43,50 58,50 51,10 8,50 17,40 24,30 6,90 
Sign 

alteration 125 12,60 9,40 11,30 6,10 -4,00 8,00 12,00 

Combined 995 100 100 100 7,00   

Source: Authors’ computations 

5.2 Impact on Impact on natality (% of immigrant births, 2004-2007) (Map 4) 

At a national level the percentage of immigrant births to total births is 17%. But: 
• in 15% of the municipalities, (45% of total population), 4 out of 10 births, outcome of 

immigrant women, 
• in 45% of the municipalities, (44% of total population), 2 out of 10 births, outcome of 

immigrant women and, 
• in 40% of the municipalities, (12% of total population), less than 1 out of 10 births, 

outcome of immigrant women  
Differentiated impacts through municipalities can be attributed to:  

• differences in the proportion and age structure of immigrant female population 
• differences in the nationality synthesis of the immigrant populations through 

municipalities, given that the nationality groups exhibit significantly different fertility 
behavior, and  

• the spatially differentiated natality of Greek women 
 
Map 4: The impact of immigration on the changes of the population size between 1991 and 2001 
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Table 6: Mean changes in the population size between 1991 and 2001 

Mean Percentages 

Group Group  Group  Group Cluster  # (%) 
(%) of 
total 

population 

(%) 
Foreigners 

(%) 
Foreigners  

in total 
population 

Mean 
(%) 

1 2 3 4 

High 144 14,47 44,29 27,02 4,25 40,84 13,69 76,63 6,10 3,57 

Medium 439 44,12 43,56 46,29 7,41 20,99 12,60 75,03 7,71 4,62 

Low 410 41,21 12,14 26,69 15,32 7,72 16,79 66,14 12,67 4,38 

No births 2 0,20 0,01 0,01 6,42 - - - - - 

Combined 995 100 100 100 6,97 18,39 14,51 71,61 9,5 4,36 

Source: Authors’ computations 

5.3 Impact on natural increase (Map 5) 

In order to investigate the impact of immigration on the natural increase of the population we 
classified municipalities according the natural increase of their total population into two 
groups: 
Group 1: municipalities with positive natural increase (259 units 26% of the total, 53% of the 
total population). In 1/3 of them if no immigrants were present, they would have experienced 
negative natural increase. 
Group 2: municipalities with negative natural increase (724 units 73% of the total and 47% of 
the total population). In almost all of them, the positive natural increase of the immigrants 
contributed to a significant decrease in the absolute value of the natural increase of the total 
population, remaining the minus sign. 
 
 
 
 
 
 
 

La
bo

ra
to

ry
 of

 D
em

og
ra

ph
ic 

an
d 

So
cia

l A
na

lys
es



XXVI International Population Conference of the IUSSP 

 

                     page 9 of 12 

 

Map 5: Classification of municipalities according to the impact of immigration on the natural increase  (vital 
statistics, 2004-2007) 

 
 
Table 7: Classification of municipalities according to the impact of immigration on the natural increase  (vital 
statistics, 2004-2007) 

Cluster  # (%) (%) of total 
population (%) Foreigners (%) Foreigners  in 

total population 
Mean ratio 

(*100) 

>>==  110000  8811  88,,1144  1122,,3388  1133,,6622  77,,6677  446666,,2200  

5500,,0011  --  9999,,9999  5555  55,,5533  1111,,0099  1111,,8855  77,,4455  7711,,7722  

2255,,0011  --  5500,,0000  6666  66,,6633  1144,,9922  1133,,7799  66,,4455  3355,,9955  

1122,,5511  --  2255,,0000  3366  33,,6622  1111,,3300  77,,3388  44,,5566  1188,,8866  

00,,1100  --  1122,,5500  2211  22,,1111  33,,2200  11,,6677  33,,6633  77,,7755  

00  5511  55,,1133  00,,7733  00,,2255  22,,3399  00,,0000  

--1122,,55  --  --00,,11  228877  2288,,8844  99,,7700  44,,1144  22,,9977  --66,,0077  

--2255,,0000  --  --1122,,5511  112233  1122,,3366  44,,7722  33,,8866  55,,7700  --1188,,2299  

--5500,,0000  --  --2255,,0011  111166  1111,,6666  66,,8800  66,,1155  66,,3311  --3355,,5500  

--9999,,9999  --  --5500,,0011  6677  66,,7733  55,,4466  55,,6666  77,,2222  --6655,,9944  

<<==  --110000  8800  88,,0044  1199,,3377  3311,,4411  1111,,3311  --553333,,8888  

RReesstt  1122  11,,2211  00,,3333  00,,2233  44,,9900  33,,7799  

Combined 999955  110000  110000  110000  66,,9977  --1100,,3377  

Source: Authors’ computations 

5.4 Simultaneous impact of immigrants on the total population, the % of males, mean 
age, the % of females in reproductive ages and the % of immigrant births in total births 

Finally, we now provide a synthetic analysis taking into consideration the simultaneous impact 
of immigration, in order to highlight areas throughout country where immigration had the most 
intense simultaneous influence on the population structure. According to the results of the 
multivariate clustering technique used (Table 7), the municipalities have now been classified 
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into four clusters. We initially observe that in a large cluster of municipalities (243 out of 995 
municipalities) the implications were insignificant while in another large group (313 out of 995) 
these were lower. These two clusters contain the 63% of the total population. However in 282 
municipalities (28% of the total population), the impacts of immigration were statistically 
significant, while in 155 municipalities (16% of the total population of the country), these 
implications were highly significant. Map 6 provides a picture of this classification. It is obvious 
that the municipalities highly affected were concentrated at the: metropolitan area of greater 
Athens, east part of central continental Greece, coastal areas of Peloponnese, areas 
bordering with Albania (due to proximity) and islands (touristy developed areas). 
Map 6: Classification of municipalities according to the simultaneous impact of immigrants on the total 
population, the % of males, mean age, the % of females in reproductive ages and the % of immigrant births in 
total births 

 
Table 7: Classification of municipalities according to the simultaneous impact of immigrants on the total 
population, the % of males, mean age, the % of females in reproductive ages and the % of immigrant births in 
total births 

     

Cluster Highest Higher Lower Lowest No Births Combined 

# of Municipalities 155 282 313 243 2 995 

(%) 15,58 28,34 31,46 24,42 0,2 100 

(%) Total population 14,25 22,97 44,52 18,26 0,01 100 

(%) Foreigners 32,15 26,85 34,78 6,21 0,01 100 

(%) Foreigners in total population 15,73 8,15 5,45 2,37 6,42 6,97 

Mean (%) of immigrants 13,58 7,3 4,35 1,69 - 5,98 

(%) of males 1,46 0,6 0,3 0,08 - 0,0051 

mean age 1,87 0,92 0,46 0,19 - 0,74 
Mean differences in 

(%) of women in 
reproductive ages 2,99 1,56 0,86 .0,38 - 1,28 

of immigrant births 33,1 24,04 15,17 6,59 - 18,39 Mean (%) 

Group 1 10,64 13,66 14,56 17,8 - 14,51 
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Group 2 78,02 75,37 72,16 62,43 - 71,61 

Group 3 5,36 7,04 9,38 15,23 - 9,5 

Group 4 5,95 3,89 3,87 4,51 - 4,36 

Source: Authors’ computations 

6. Main findings and conclusion 

At national level, the impact of foreigners on demographic structure is minor (Table 2). 
However, at small spatial scale (i.e. municipalities) the demographic impact is significant and 
spatially differentiated, due to differences: between the concentration of foreigners in the 
municipalities (disproportional placement), the nationality synthesis of the immigrant 
population among municipalities given that the various nationality groups have striking 
differences in their demographic characteristics and behaviors. Foreign population is mostly 
placed in economically developed municipalities in metropolitan areas, hinterland rural and 
touristy developed coastal areas and islands. The municipalities experienced significant 
changes in their: 

• sex structure, proportion of males (22% of them) 
• age structure, lowering mean age (43%) 
• percentages of female populations in reproductive ages (23%) 
• natality (59%) 
•  demographic profile according to the simultaneous influence of the factors 

considered above (44%). 
The findings of the analysis allow concluding that although the massive inflow of foreigners in 
Greece had a minor impact at national level, in smaller spatial scale (i.e. municipalities) has 
brought significant changes in the demographic map of the country. Therefore, our findings 
emphasize the necessity for a study of the dimensions of this rather ‘new’ migration at a small 
spatial scale, and also highlight the inefficiency of the prevalent approaches at a country level 
or at greater region levels, as the foreigners do not form a homogenous group should be 
considered by policy makers, in migration policies. 
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