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1. INTRODUCTION 

The sustained substantial differences in growth rates observed among re­

gions has in the latter part of the century, received a good deal of attention 

from economists and policy makers. Particularly, the attention has been focussed 

on theoretical issues related to differences in : (1) political and economic insti­

tutions ; (2) structural changes ; and (3) causal factors, including timing and am­

plitude of business fluctuations that may either reproduce or perpetuate the dif­

ferential performance among the regions or close the disparity gap. Despite the 

theories and policy measures, regional socio-economic imbalances persist and 

the understanding of the regional process remains limited. This, among other things, 

can be attributed to : (1) the lack of a general theory that incorporates all factors 

of regional growth (such as resource availability and mobility, regional compara­

tive advantages, technology, market imperfections and appropriate/inappropriate 

development policies) ; and (2) the fact that there has been no systematic study 

and formal testing of economic growth among the regions of a nation. 

The purpose of this paper is to : (1) analyse on a comparative static basis, 

the growth differentials in manufacturing employment in northern Greece ; (2) 

identify the causes of the observed disproportional economic performance of the 

individual regions of northern Greece relative to the national and northern ave-

1 



rages; and (3) propose, on the basis of the findings, policy measures designed 
to reduce regional economic disparities. 

The paper is subdivided into five main sections. Section 2 presents a syno­
ptic overview of the changing economic performance in the various regions exa­
mined. Section 3 discusses the methodological approach adopted as well as data 
source and utilization. Section 4 focusses on the empirical estimation of the mo­
del and critically evaluates the findings. Section 5 extends the analysis in Section 
of the model and critically evaluates the findings. Section 5 extends the analysis 
in Section 4 to include a discussion on policy measures. Finally, summaries, con­
clusions and suggestions for further investigation are discussed in Section 6. 

2. REGIONAL ECONOMIC DISPARITIES : AN OVERVIEW 

Greece, as is the case of most less-developed nations, is characterized by 
a wide disparity gap between a few growing industrial centres and declining or 
stagnating rural and semi-urban areas. The evidence is striking. A conclusive 
feature of the spatial structure of the Greek economy is the heavy concentration 
of population, industry, commerce and public services in the departments (nomos) 
of Attica and Salonica. Of a total population of 9.7 million in 1981 [Population 
Census, 1981], 58.4% lived in two regions (East-Central Greece and Macedonia), 
with one-third living in Athens and its suburban fringes. This disproportional 
distribution as well as the composition (urban vs non - urban) of the nation' s po­
pulation can be related to the wide differentials observed in regional employment 
and production growth rates. 

In the time period extending from 1961 to 1981, total employment and the eco­
nomic active population delined by 1.2 and 2.8 % respectively in Greece. With the 
exception of two, all regions experienced negative percentage changes ranging from-
0.87 % in Thessaly to -60.0 % in East Macedonia. In the same (1961 - 1981) time 
period the increase in secondary and tertiary employment was insufficient to offset 
the significant employment decline in regional primary activity.l. 

The disproportional distribution of employment among regions and the di­
versity in labor composition among the sectors of the regional economies can be 
attributed to different growth rates and levels in regional production. In the 1970-
1979 time period, regional production, measured on the basis of Gross Domestic 
Product (GDP), increased in all regions and the regional growth rates were compa-

1. Reflecting the case for population, it should be noted that employment is highly concen­
trated in East - Central Greece and Macedonia and the upward trend in secondary and tertiary 
employment was unevenly distributed among the various regions of the nation. 
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rable to the national average. However, the distribution and sectoral composition 
of the nation' s GDP by region reflected the patterns observed for population and 
employment. The share of national GDP by the two dominant regions together 
increased from 63.6% to 65.2% between 1970 and 1979. In 1979, the remaining 
regions, representing 24.6 % of the nation's population and 43.8 % of national 
employment, only produced 34.6 % of the total with the remainder accounted for 
the tertiary and secondary sectors. 

The significance of the disparity gap among the regions is further illustrated 
by a comparison of rural and non - rural GDP per capita. With the exception 
of the department of Attica, all regions experienced low rural to non - rural ratios, 
with the rural share representing 8.7 and 32.0% of total GDP in 1970 and 1979 
respectively. 

Socio-economic inter - regional imbalances continue to be an issue of con­
tention in Greece. Furthermore, despite well defined regional development goals 
neither market forket forces nor government policies have been able to signifi­
cantly reduce the disparity gap and promote regional balanced growth. 

3. THE THEORETICAL MODEL 

The methodological approach used in this paper is the Shift-Share Model 
(hereafter SS - M). Conceptually, in its original formulation, the S S - M has 
been utilized to break down the growth in employment (or output) in an industry 
(or region) into three components : (1) the national growth component (hereafter 
N G - C ) , defined to be the growth that would have occured in regional employment 
(output) if industries in the region had experienced the same growth rate as the 
national average ; (2) the industrial - mix component (hereafter IM - C), whit mea­
sures the growth in employment (output) attributed to whether the region is cha­
racterized by a predominance of national rapid growth industries (positive 
I M - C ) ; or declining industries at the national level (negative IM - C); 
and (3) the regional share component (hereafter RS-C) , which measures the ex­
tent to which additional employment (output) growth in a specific industry is the 
outcome of that industry growing in the region at a rate different from the natio­
nal industry growth rate. It points to the presence of regional or locational advan­
tages (disadvantages) that enable regional industries to grow at faster (positive 
RS-C) , or slower (negative RS-C) rates than if located in other regions (Edwards, 
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1976]2 The industry's (region's) changing position relative to the rest of the cou 
try is measured by the net relative change (hereafter NR-C) which is given by the 
sum of the IM - C and RS-C. 

The SS - M, outlined above, can be measured by the following identity : 

[1] 

s.t. 

Equation [1] suggests that the actual change in employment in a region, ΔΕ, equals 

Where 

eij is the employment in the ith industry and the ith region. 

r0 0 is the actual national employment growth rate. 

2. It has been proposed elsewhere [Andrikopoulos, 1977, 1978a, 1978b, 1980], that the 
R S - C is the dynamic element of regional growth and, therefore, more important than the 
I M - C for regional planning and development. This further suggests that policy measures desig­
ned to correct regional imbalances should be formulated on the basis of the region's compa­
rative advantages. 
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r i o is the growth in the ith industry nationally and. 

rij reflects the rate 01 growth in the ith industry regionally. 

The term ΔΕ measures the actual change in employment in the jth region and 

m is the number of industries in region j. 3. 

The SS - M ]Equation (I)] has been the subject of numerous enpirical tests. 

However, the results have been mixed and on the whole, inconclusive. To begin 

the SS - M was criticized on conceptual grounds [Houston 1967] as well as on its 

inability to provide convincing explanations as to why the industrial structure of 

a region is different to that of the nation or why the growth (decline) of regional 

industries is different from the national average [Brown 1969; Parie, 1970; Buck, 

1970; Stilwell, 1969]. Nevertheless, recent investigations, including those of Hell-

man [1976], and Chalmers and Beckhelm [1976], as well as modifications and exten­

sion of the S S - M including those by Andrikopoulos [1980] and Buck and Atkins 

[1983] provide the basis for employing the model not only as adescriptive tool but 

most importantly for predicting regional expansion paths of employment and out­

put and as a guide for policy analysis 4. 

The SS - M, for the purposes of this paper, was estimated for three major re­

gions (Epirus, Macedonia, and Thrace) which were further subdivided into twenty 

administrative departments 5. Employment data for two-digit manufacturing indu­

stry and for the years 1963, 1969, 1973 and 1978 were used for the estimation. The 

data was obtained from the manufacturing censuses [National Statistical Service 

of Greece, 1963, 1969, 1973 and 1978]. 

3. The S S - M is significant in that it summarizes the effects of three major factors on the 
growth performance of a regional economy (or an industry). These include : (1) national factors 
as summarized by ri0 and r o 0 ; (2) local factors, as summarized by rij ; and (3) differential 
factors, as summarized by r i 0 - r o 0 and rij - r i 0 . In other words the S S - M demonstrates that 
the growth of a region's economy can be attributed to a combination of factors including exo-
geneous or national factors, the initial economic structure as well as size and differential fac­
tors. 

4. For further discussion of the S S - M and its variants see also Whipple [1966], Tihanyi 
[1966], Beaud [1966], Thirlwall [1967], Floyed and Sirmans [1973, 1975], Steed [1967], Randall, 
[1973], Maddox and Liebharsky [1967], Estban - Marguillas [1972], James and Hughes [1973] 
Klassen and Paelinck [1972], Sakashita [1973], Zimmerman [1975], and Ireland and Moomaw 
[1981]. 

5. These departments include : Arta, Thesprotia, Ioannina, Preveza, Grevena, Drama, Ima-
thia, Salonica, Kavala, Kastoria, Kilkis, Kozani, Pella, Pieria, Serres, Fiorina, Chalkidiki, Xanthi, 
Evros and Rodopi. 



4. APPLICATION OF THE SHIFT - SHARE MODEL 

The SS - M [Equation (1) ] was estimated by comparing the growth performance 
of the individual northern regions to that of : (1) the nation's average ; and (2) 
the overall average of the north. For the purpose of evaluating structural changes, 
the model was estimated for three time periods (1963 - 1969, 1969- 1973 and 1973 -
1978). 

-
4.1. North Relative to the Nation's Average 

Table 1 reports the actual employment in manufacturing by region and the 
corresponding growth components for the three time periods considered. On a 
broad comparative basis, only two regions (Grevena and Kozani) in the 1963-
1969 time period, two regions (Kastoria and Kozani) in the 1973 -1978 period 
and four regions (Salonica, Kavala, Kastoria and Kozani) in the 1973-1978 time 
period, experienced positive I M - C . In contrast, in the 1963-1969 time period, 
two regions in Epirus (Arta and Preveza), six regions in Macedonia (Grevena, 
Imathia, Salonica, Kastoria, Kozani, Pella and Pieria) and two regions in Thrace 
(Evros and Rodopi)were found to be relatively competitive (positive RS-C) , when 
the basis for comparison was the national average. 

The observed performance of the regions changed slightly in the 1969-1973 
as compared to the earlier two periods. Specifically, Arta, Imathia, Kastoria, Pella 
and Evros retained their competitive position (RS - C > 0), Thesprotia, Ioannina, 
Kilkis, and Fiorina became more attractive regions, and the remaining geographical 
departments became either less attractive regions (RS - C < 0) or retained the «disad­
vantage» growth performance of the 1963-1969 period [Table 1). Substantial 
changes, however, are observed in the 1973 -1978 period. Seventeen of twenty 
geographical departments experienced positive RS -C [Table 1]. 

In respect to overall regional growth patterns, as indicated in Tablel,the N R C -
Cwas positive in ten regions in 1963-1969, seven regions in 1969-1973, and fifteen 
regions in 1973-1978. This suggests that these regions experienced faster rates 
of growth in manufacturing employment in comparison to the national average. This 
differential performace can be attributed to the existence of fast growing industries 
at the national level (positive I M - C ) in the regions in question, the ability of 
these regions to attract industries because of locational advantages ( R S - C > 0 ) , 
or a combination of both. 
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4.2. Northern Regions Relative to the North's Average 

The differential growth pattern of the individual geographical departments 
of the north relative to the northern average are reported in Table 2. Generally, 
structural changes occurred in all geographical departments in Epirus. The structu­
ral break occurred in the 1973-1978 time period as noted by the I M - C which 
went from positive in 1963-69 and 1969-1973 to negative in 1973-1978. Of the 
four geographical departments located in Epirus, Arta was the most attractive area 
in the 1963-1969 period ( R S - C > 0). Preveza was the less attractive in the 1969-
1973 period ( R S - C < 0 ) and most attractive in the 1973-1978 period ( R S - C > 0 ) . 
However, on the basis of the N R C - C , Arta (1963-1969), Thesprotia and Ioannina 
(1969- 1973), and Preveza (1973-1978), grew faster than the overall northern ave­
rage. 

In Macedonia, four regions in the 1963- 1969 period, six regions in the 1969-
1973 period and seven in the 1973-1978 period, experienced a positive N R C - C 
This can be attributed to the I M - C which was sufficiently strong to offset the ne­
gative R S - C or the locational attractiveness of certain regions which compensated 
for the weak industrial structure ( I M - C < 0 ) . In Thrace, two regions in the 1963-
1969 period, all regions in the 1969- 1973 period and one region in the 1973- 1978 
period, experienced a negative growth performance. 

A cross comparison of the figures in Tables 1 and 2 reveals that, other things 
being equal, the geographical departments of the north performed more satisfacto­
rily when their growth patterns were estimated on the basis of the north's as compa­
red to the nation's average. This is especially the case in the first and last periods 
of study. 

A better understanding of the observed growth differential patterns among 
the sampled regions requires a more detailed investigation of the nature of the 
industries located in each of the individual geographical departments in the north. 
Insights related to the nature of northern regional manufacturing industries are 
discussed in the following section. 

5. INDUSTRIAL REGIONAL CHARACTERISTICS AND POLICY ANALYSIS 

5.1. Industrial Regional Characteristics 

Three basic criteria have been used to identify the nature of the industries 
in each individual region of the North : (1) the degree of specialization of the geograp-
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hical departments6. (2) the proportion of employment in highly concentrated indus­
tries7, and (3) the relative economic growth performance of each individual industry». 
Table 3 summarizes the regional industrial characteristics. Firstly, the figures 
indicate that in all geographical departments except Kastoria, the specialization 
coefficients are relatively low. This is the case not only when the basis of compa­
rison was the national average but also the northern average. The low specializa­
tion coefficients suggest that the sampled regions are «diversified», small - size, 
and «inefficient - type» operations9. Secondly, the bulk of manufacturing employ­
ment is absorbed by a small number, but highly concentrated industrial sectors, 
that is, sectors experiencing a location quotient greater than onei10. Thirdly, the 
majority of the industrial sectors in each region displayed a negative performance 
(NR-C<0, Table 3). The negative performance can be attributed mainly to the 
regions' comparative disadvantages and consequently, their inability to attract 
economic activities. This is supported by the findings summarized in Tables I and 
2. When compared to the national average, although fifty percent or more of the 
industries experienced a positive industrial mix, the negative competitive effect 

6. The degree of regional specialization is measured by the specialization coefficient which 
is defined as : 

with 0 < Sc 1. Where eij = employment in the ith industry regionally, εj = total regional 
employment, εi = total employment in the ith industry nationally, and ε = total national em­
ployment. 

7. The measure used to identify the highly concentrated industries in each region is the lo­
cation quotient. It is defined as : 

(LQ)i=[eijεj)/εi/ε))] 

with (LQ)i 1. A value of LQ = 1, suggests that the industry in the region in question is self-

sufficient in the ith industry's production. If on the other hand the location quotien is less than 

one, the regional industry is import - oriented. Finally, if the L Q > 1 , the regional industry is 

considered to be export - oriented. 

8. The economic growth performance of each industry in the region is evaluated on the 
basis of the growth components, as specified by the SS - M [Equation (1) ]. 

9. Statistical figures indicate that in 1978 the average firm size ranged from 2.22 employees 
ta Grevena to 6.34 in Salonica. These figures compare to 5.21 and 4.71 employees at the natio­
nal average and the average of the north, respectively. 

10. For example, Table 3 indicates that the percentage of employment in the industries with 
L Q > 1 in 1963 ranged from 57.9 %) in Salonica to 79.7 % in Kilkis. On the other hand, in 
1978 industries with L Q > 1 ranged between 54.8 % in Kilkis to 89.6 % in Kastoria. 
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( R S - C < 0 ) was in most cases strong enough to outweigh the positive structural 
effect. 

Other things being equal, the industrial regional characteristics [Table 3] and 
regional growth patterns of the northern part of Greece [Tables 1 and 2] clearly 
suggest that : (1) the disproportional growth of the geographical departments of 
the north, measured relative to the national and northern averages, to a great extent 
reflect the lack of pre - conditions (sizeable local markets, natural resources, infra­
structure, etc.) necessary for an equitable regional growth performance ; and (2) 
the «small-size» and «inefficient - type» of operations in the north combined with 
the absence of locational advantages, perpetuates the regional disparity gap. Essen­
tially, this implies that government action in various forms and on a regional (in­
dustrial) differentiating basis is required for a more equitable growth performance 
among the regions of the country. Some guidelines to this direction are discussed 
in the following section. 

5.2. Regional Policy Analysis 

Along with the shift components of employment, Boudeville's «regional - classi­
fication - type» is used to evaluate the differential growth performance in the samp­
led regions. The Boudeville method involves a classification of regions according 
to their performance in respect to composition ( IM-C) and differential (RS-C) 
effects. Boudeville proposed an eight-fold classification of regional types11. Re­
gional types 1-4 relate to regions that are growing faster than the average, whereas, 
regional types 5 - 8 relate to slow growing or declining regions. The classifica­
tion of regions on the basis of Boudeville's method is reported in Table 4. In the 
1963-1969 time period nine regions had a rate of growth exceeding the national 
average (regional types 1-4). The number decline to seven in the 1969-1973 
period and increased to fifteen regions in the 1973- 1978 time period. When com­
pared to the northern average, four regions in the 1963 -1969 period, nine in the 
1969-1973 period and ten in the 1973-1978 period, fell into the 1 -4 category. 
It should be noted that with the exception of two cases only, the regional - classifi­
cation type changed between the periods considered. This among other things could 
be explained by the unstable performance of the regional growth components upon 
which the regional classification-types is based. 

11 For the criteria used for this classification see Note, Table 4 ; Boudeville [1966] ; and 
Andrikopoulos [1978 and 1980]. 
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N o t e : The eight-fold classification suggested by Boudeville is : Regional Type 1: IM—C)0, 
RS—C>0, IM—C;>RS—C; Regional Type 2 : IM—C>0, RS—C>0, RS—C>IM—C; 
Regional Type 3: IM—C>0, RS—C>IM—C; Regional Type 4: IM—C<0, RS— C>IM 
- C ; Regional Type 5 : IM—C<0, RS—C>0, IM—C>RS—C; Regional Type 6 : 
IM—C>0, RS-C<0; RS—C>IM— C; Regional Type 7 : IM—C<0, RS—C<0, RS 
—C<IM— C; and Regional Type 8 : IM—C<0, RS— C<0, RS—C> IM—C. The re­
gional classification-type in the table were calcula ted from Tables 1 and 2, above. 
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The Boudeville regional-classification-type can provide some useful guide, 
lines related to «regional - differentiating» economic policies designed to reduce 
regional economic disparities. Since in the present context, the differential growth 
performance of the regions is attributed either to the area's possession of fast (slow) 
growing industries at the national level (IM-C>0) or to the area's comparative ad­
vantages and consequent attractiveness to economic activities (RS-C>0), the Bou­
deville regional-classification-type : (1) enables the ordering of regions on a 
«priority» basis (ascending/descending) in accordance to need of economic assi­
stance ; and more importantly (2) provides valuable information related to type and 
direction of economic policies required to alleviate regional disparities. Specifically, 
if a region' s growth deficiency is attributed to the structural component (IM-C<0), 
the focus of regional policy should be on the distribution of industrial capital. On 
the other hand, deficiencies attributed to differential growth(RS-C<0) call for po­
licies aimed at infrastructure improvement in certain regions or the injection of 
growth industries in other regions. In either case, the purpose of regional policy 
is to increase the area's attractiveuness to industrial location12. The injection of 
fast growth industries into declining regions requires spatial diversity in employ­
ment structure over time and the ability to predict the change and direction of this 
structure. Alternatively, improvement of the region's comparative position requi­
res the identification of the sectors sharing a regional comparative advantage and 
the causes responsible for the advantage. Together, the Boudeville classification 
and the SS - M provide the basis for a policy framework of this nature. 

6. SUMMARIES AND CONCLUSIONS 

The basic purpose of this paper was to : (1) provide a descriptive analysis 
of the growth patterns of manufacturing employment of the northern regions of 
Greece ; (2) identify, using the SS - M as a tool, the causes (i.e., industrial sru-
cture and regional comparative advantage) of the observed regional disparities, 
relative to both the national and northern averages ; and (3) on the basis of the findings 
propose guidelines related to future regional development policies. 

Depending on both the nature of the individual geographical regions of the 
north (i.e., fast vs slow growth regions) and the specific characteristics of regional 
industries {i.e., highly localized vs diversified industries ; fast growing vs slow 

12. For a further discussion related to these issues, see also Buck [1970], Stilwell [1969], 
Hellman [1976] and Chalmers and Beckhelm [Γ1976]. 
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growing or declining industries), two sets of policies are recommended. Firstly, 
development policies directed at the region's industrial structure. Specifically, 
policies designed to modify the industrial structure of the region which will pro­
duce income changes. Through their impact on demand, these changes will gene­
rate further modifications in the regions industrial structure. Secondly, develop­
ment policies aimed at the overall improvement in regional infrastructure. The 
emphasis of this group of policies is on locational advantages designed to at­
tract industries to the region. Development policies of this nature should be im­
plemented on a regional (industrial) differentiating basis and should complement 
national policy objectives. 

-

-
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