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Regional Science Inquiry, Vol. VIII, (1), 2016— Editorial

Labor market, migration and spatial planning are always central points of Regional
Science. Especially today, these issues receive a new academic and socio-political value in
the light of any regional or global « migration crisis » and the « economic crisis ».

Nur FERIYANTO and Jaka SRIYANA (Universitas Islam Indonesia) dealt with the
impact of minimum wage on the labor absorption in Indonesia. Provincial panel data were
used. The authors concluded that minimum wage policy across provinces has created
unemployment and not a more stable society welfare. Moreover, economic growth has not
contributed to the increasing of employment rate in the local economy. The provincial labor
absorption was also affected by geographical factors, indicating unbalanced development in
the country.

Despina P. DIMELLI (Technical University of Crete) focused on spatial policy issues in
Greek islands. How planning of all spatial levels faces the settlements, which assemble an
important percentage of population and also face problems as abandonment, accessibility
difficulties, and many others, are main questions of the paper. The current paper attempts an
integrated consideration of the spatial, demographic and productive characteristics. The
author lays emphasis on the need for the creation of a “Settlements observatory” that will
record all natural and anthropogenic characteristics which can lead to the formulation of
specialized policies, adjusted on the settlements dynamics and the trends of their future
development.

Losina PURNASTUTI, Bambang SUPRAYITNO and SUGIHARSONO (Yogyakarta

State University) try to critically examine the role of humn capital investment in the
growth, using evidence from Indonesia during the fiscal decentralization era. They investigate
the impact of regional government expenditure, workers' education level, and government
expenditure for health and education sector on economic growth. They support that the
education contributes significantly to the improvement of labor productivity, the population
has positive impacts on human development and labor productivity while the total area owned
by the local goverment has no effect on both of the two aspects afore-mentioned.

Svetlana RASTVORTSEVA and Inna MANAEVA (Belgorod State National Research
University) argue that concentration processes about resources, population, enterprises in
some regions and in the cities is very significant for economy and policy-making. the
worldwide urbanization trend and local trend of economic activity agglomeration that
increase the regional development differentiation within a country. Testing of the Zipf’s law
for the Russian cities in general shows that it’s valid for the small (8,600 — 15,300 peoples)
and large cities (66,700 — 331,000 peoples). The result of the study is the confirmation of the
hypothesis that the Zipf coefficient depends on the size of the Federal District.

Dimitris KALLIORAS, Maria TSIAPA and Spyridon ZAPANTIS (University of
Thessaly) scrutinize the spatial variations of employment change in Greece, employing a
trade-adjusted shift-share analysis. The results highlight the negative national effect
component as an outcome of the shocks and the upsets that the Greek economy has suffered.
The industry mix component and the competitive shift component are positive only for
specific regions and sectors. Particularly, for the industry mix component it comes that all
Greek regions specialize in sectors that, at the national level, are export-declining and import-
declining and experience labor productivity losses.

Amitrajeet BATABYAL (Rochester Institute of Technology) and Hamid BELADI
(University of Texas at San Antonio) study the the rescue of destitute migrants seeking to
reach Europe on boats across the Mediterranean Sea. They constructed a discrete-time
Markov chain model of a stylized rescue process. They specifies the one-step transition
probabilities. They delineated a recursive algorithm that can be used to compute the limiting
or steady-state probabilities. Then, they used these limiting probabilities to compute the
average throughput. This metric tells the long run expected number of migrants that are
rescued by the stylized rescue process.

Emily VGENOPOULOU, George ECONOMOU and Prédromos PRODROMIDIS
(Athens University of Economics and Business) explored the evolution of the sectoral
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concentration of regional workforces across the EU’s 272 NUTS level II territories and 42
territories of associated countries in the wake of the international financial and economic
crisis (2009) up to 2013 through the use of location quotients (27.5 thousand computations).

Nunzia CARBONARA and Ilaria GIANNOCCARO (Politecnico di Bari) explored the
competitive success of the Industrial Districts, due to their capacity to adapt and evolve to the
environment. They considered them as complex adaptive systems (CASs) and identified the
ID features on the basis of the main CAS properties that foster adaptation, i.e.
interconnectivity, heterogeneity and control. To formulate the theory linking the values of the
ID structural features with the ID competitive success, a multiple case study is carried out.
They aimed at comparing IDs with different competitive performances in terms of their CAS
properties using network theories and measures.

On behalf of the Editorial Board,

Maria Goula
Nikolas Hasanagas
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LABOR ABSORPTION UNDER MINIMUM WAGE POLICY IN INDONESIA

Nur FERIYANTO
Department of Economics, Universitas Islam Indonesia
Condong Catur, Depok, Sleman, Yogyakarta, Indonesia, 55283, Phone number: +62811282632
nurferiyanto@yahoo.com

Jaka SRIYANA
Department of Economics, Universitas Islam Indonesia.
Condong Catur, Depok, Sleman, Yogyakarta, Indonesia, 55283, Phone number: +628328034715
jakasriyana@yahoo.com
(Corresponding author)

Abstract

This study analyzes the impact minimum wage policy and some economic factors on labor
absorption in Indonesia. For this purpose, this research used provincial panel data for the
period of 2006 to 2013. The study reveals that minimum wage policy across provinces has
created unemployment trap in this period. It can be inferred that minimum wage policy failed
to support the local economy to better and more stable society welfare. This research also
found an unexpected result regarding to the role of economic growth to labor absorption.
Economic growth across provinces has not contributed yet to the increasing employment rate
in the local economy. Moreover, this finding reveals that provincial labor absorption was also
affected by geographical factors. The provinces which are located at the west Indonesia tend
to have high empolyment rate. This phenomenon indicates the existence of unbalanced
development in the country.

Keywords: wage, employment, policy, investment, economic growth

JEL classification: C21, J23, J30, J31, J38

1. Introduction

The issue of employment is an important problem in developing countries such as
Indonesia. Especially in a global market which is growing fast as today, a flexible labor
market is needed by some countries to encourage the economy (Rajeev, 2009). Employment
serves as a vehicle to put humans in a central position of national economic development.
Through its work, the worker derives remuneration in the form of wages and some kind of
salaries. In Indonesia, the wage provisions across provinces were referred to the Provincial
Minimum Wage (UMP). Wages in all provinces are determined by the government through a
minimum wage policy which is expected to be a proper remuneration received by workers. At
a higher minimum wage, workers are expected to pay for a better economic and social life.
The success of the local government to encourage economic growth is also a good indicator
for employment prospects in the province. A high local economic growth will ensure local
government in encouraging the entire business sector to increase its ability to absorb labor in
each region of the country.

During the past ten years, Indonesia has faced some challenges regarding to the labor force
issues. The main issue was a high unemployment rate which spread across all provinces in the
country. The domestic labor market has been characterized by turbulence and structural
change. These issues were caused by shifts in the industrial and services sectors as well as
occupational composition of employment. Labor market conditions in the nation have
improved which was followed by some problems regarding to quality of human resources and
manpower (Harmadi, Setyonaluri, & Iswandono, 2008).

In the last decade, Indonesia has also experienced a rapid economic growth as well as
social change that might affect the dynamic of labor force. However, this fast economic
growing was interrupted by a moderate economic and financial crisis in 2008. After
experiencing recession and stagnation that caused the slowdown of economy, it is expected
that economic growth will rise again to around 5.5 percent in 2010s. In such situation,
employment rate in all economic sectors are not enough to accommodate the increasing of
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labor supply. Furthermore, labor absorption in formal as well as informal sector tends to
decrease.

The structural change of the labor force in the country reflected the character of the
structural in the both national and local economies. Labor force growth as well as
employment rate is the result of significant changes of economic sectors especially the
industrialization process (Harmadi et al., 2008; Squires & Tabor, 2007). In development
process, a larger percentage of labor force was dominated by agricultural activities.
Meanwhile, most of developed countries are usually characterized by rapid economic growth
in which the labor force tends to move from primary sector into the secondary and tertiary
sectors. Consequently, the labor force participation will automatically change consistently
following these sectors’ contribution to the total economy. As a result, these trends make the
industrial and services sectors will become the primary economic sector in term of labor
absorption.

In fact, the local governments intensively concerned to the labor absorption from a large
labor force which always increase yearly in the labor market. As a big issue, unemployment
potentially becomes a burden of the development process in the country. This is the main
reason of this research to provide an empirical model of labor absorption using provincial
data. Therefore, this study considered several factors that may affect the labor absorption in
Indonesia.

2. Literature Review

The minimum wage policy is one important government instrument which is basically
used for achieving justice and equality rights of workers in order to meet their needs
(Mrnjavac & Blazevic, 2014). The effect of minimum wage on employment in a region can
be categorized into two types. First, increasing in the minimum wage would reduce
employment as businesses become reluctant to use new workers. The research about impact
of minimum wage policy on cost was conducted by (Wang & Gunderson, 2012) as well as
(Konig & Mdller, 2009). They found a positive relationship between minimum wage and
unemployment rate. In addition, some papers observed more significant negative relationship
between minimum wage and employment (Kalenkoski & Lacombe, 2008; Partridge &
Partridge, 1999). This means that higher minimum wage will reduce labor absorption.

Secondly, the higher in the minimum wage will lead to increase employment. Some papers
noted that the effect of minimum wages on employment is positive (Bhorat, Kanbur, &
Mayet, 2013; Cuesta, Heras, & Carcedo, 2011; Persky & Baiman, 2010). These studies
generally explained that minimum wage might stimulate the economy as a whole. Since wage
rate is an important factor for worker, a positive impact of minimum wage on output demand
also positive. This mechanism is likely reasonable to business expansion in which the labor
demand increases. Finally, employment will improve as the consequence of business
expansion.

Related to investments, some studies found that foreign direct investment (FDI) has
positive effect on employment. For example, a research conducted in Italy found such
phenomenon (Imbriani, Pittiglio, & Reganati, 2011). The preliminary result of this research
supports the statement although it still depends on the kind of each sector. Another paper also
pointed out that more foreign investment in Belgium caused higher employment in industrial
sector (Cuyvers & Soeng, 2011). Not only in developed countries, an employment rate rises
as a response of the increase in FDI also emerged in developing countries (Lipsey, Sjoholm,
& Sun, 2013).

As well as foreign investment, domestic investment as an investment instrument which
comes from domestic source also play an important role to employment although it is still
limited number. Most of the papers describe indirect relationship between domestic
investment and employment rate (Mohamed, Singh, Singh, & Liew, 2013; Psaltopoulos,
Skuras, & Thomson, 2011). Mohamed, Singh, Singh, & Liew, (2013) found the presence of
two-way causal relationship between domestic investment and economic growth which
potentially lead to increase employment rate. Moreover, for the same reason, positive
relationship between FDI and economic growth are examined by Srinivasan, Kalaivani, &
Ibrahim, (2011). Consequently, a higher economic growth will bring into more labor
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absorption. In addition, Psaltopoulos et al., (2011)found that private investment in southern
Europe countries has a positive effect on employment.

Furthermore, the study of linkage between economic growth and employment rate has a
various results. (Kareem, 2015) measured the positive impact of economic growth on
employment. Increasing in economic growth then indeed create jobs, as well as an increase in
employment can accelerate economic growth (Nayyar, 2014). It was also noted by Seyfried,
(2014) which states that during the crisis in Spain, the decline in economic growth is
characterized by a decline in GDP had an impact on the employment decline.

However, several previous papers studied the determinants of labor absorption in the scope
of countries. This study attempts to observe the dynamic of labor absorption regarding to
provincial perspective. For this purpose, this research analyzes various factors may affect
labor absorption using panel data for all provincial governments in Indonesia. Furthermore,
this research develops labor absorption model as a function of several economic and
geographical factors as independent variables refers to the previous related literatures. The
simple model is proposed as follows:

LABOR;=f (MW, FI,, DI, EG;, D;) (1)

The dependent variable is poverty rate (LABOR) in each province. Meanwhile, four main
independent variables are minimum wage (WE), foreign investment (FI), domestic
investment (DI) and economic growth (EG) in the provincial level. These variables are
assumed as main important variables that might influence the labor absorption rate. For
addition, this paper also observes the effect of location of the provinces which are expressed
by two dummy variables. First dummy variable (D1) indicate the impact of different location
between west (Java and Sumatera) and east provinces (others), meanwhile the second dummy
variable (D2) represents the different impact of provinces which are located at Java and non
Java to labor absorption.

3. Research Method

3.1. Data and Variables Measurement

This study analyzes a model of labor absorption and its determinants using data of 33
provinces for the period of 2006-2013 in Indonesia. Labor absorption is defined as a number
of labor forces which is absorbed in labor market in each province annually as reported by
provincial Statistical Board Office. Four independent variables in the model, namely
minimum wage (MW), domestic investment (DI), foreign investment (FI) and economic
growth (EG) are explained as follows. The data of these variables are also collected from
various edition of the report of Central Statistical Bureau Office.

3.2. Method of Analysis

This research models labor absorption with some economic variables for the annual
provincial data. For the analysis process, the model involves a dependent variable (Y) and
some observable explanatory variables (X;...X,) for panel data. The panel data regression
consists of 33 units and 9 years, and therefore the model has N times T observations. A panel
regression model is given by

Yi=Poi t X ot BuXis t iy fori=1,2, .. Nand t=12,.. T (1)

Y, is the value of Y for the province i and for the time period t; X; is the value of X; for
the province i and for the time period t, X,; is the value of X,, for the unit i and for the time
period t, and L is the error for the unit i and for the time period t. Error term in the panel
regression model is decomposed into two components (Baltagi, 2001). First, a component of
unobserved factors that varies across units and over time as constant effects which lead to
formulate a fixed effects model. Second, the component of all unobserved factors that varies
across units and time as random effects through residual which lead to form a random effects
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model. The panel regression model assumes that unobservable factors for the unit i and period
at t will affect constant at the empirical model.

As widely known, there are three approaches of panel data analysis, namely common,
fixed effects and random effects model. A common model is a simplest model which assumes
that a set of panel data has no effects based on both different units and time periods. This
model states that there is no different intercepts due to individual and timer period effects. In
other words, the model is considered applicable for all individuals at every time as well as in
the classical linier regression. Furthermore, this model assumes that individual characteristics
across unit and time variant do not affect the coefficients estimate.

A second model which is known as fixed effects model assumes that unobservable factors
across units and time period of observation can be captured by differences in the constant
term. In fixed effects, the estimated model has different intercepts as a result of different units
and time periods. Generally, this model is widely preferable because it results different
constants for each unit and time period. In other words, the model provides various effects
across unit and time period.

The third model is random effects which has different assumptions with two previous
models. An important assumption in random effects model is that the unobserved random
effects are uncorrelated with the explanatory variables. This factor affects the intercepts
through residual as random process. A random effects model covers characteristics of the data
based on cross unit and time period through random effects of its error. In this model, the
estimation results do not lose degrees of freedom, as is the case in and common and fixed
effects.

Since this study attempts to provide an empirical model, it is important to select which the
best empirical model is. To find the best empirical model using panel data, several steps of
testing procedure should be conducted. Model selection among these three approaches will be
conducted using F test and Hausman test. F test is used to choose which a better model
between common and fixed effects is. Meanwhile, random effects against fixed effects
approach will be selected based on Hausman criterion. A Hausman test is a widely accepted
method to select the fixed and random effects for testing to this assumption.

The labor absorption empirical model is estimated using panel data regression using 264
unit data, consists of 33 provinces for the period of 2006-2013. A simple panel regression
model is expressed as follows:

LAB ORI = :60 + ﬂlM W, + ﬂzF Ii; + ﬂ3DIit + ﬂ4E Git + :Ble + ﬂéDZ +é&, (2

As stated before, LABOR is labor absorption as dependent variable, meanwhile the
independent variables are minimum wage (MW), foreign investment (FI) , domestic
investment (DI), economic growth (EG) and dummy variables (D1 and D2) which indicates
the location of the provinces.

4. Result and Discussion

Indonesia experiences a serious problem with high unemployment rate across provincial
for more than a decade. The central and local governments focus on how to improve labor
absorption rate in their development programs. Generally, all provinces have been remarkable
success in increasing employment rate in the several last years. Figure 1 depicts the labor
absorption rate across provinces in the period of 2006-2013. Due to the increasing of labor
absorption in all provinces, this period could be considered as the successful episodes of
provincial government in reducing unemployment rate. However, it seems a labor absorption
disparity between several provinces, especially provinces in Java Island, and others provinces.
All provinces in Java Island unless Banten, have a higher labor absorption than others.
Average labor absorption in the provinces which is located at the western Island is also higher
than that at eastern Island. These are the reasons this study elaborated the location of the
provinces in the labor absorption empirical model.
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Figure 1. Labor Absorption in all Provinces
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Note: 1=Daerah Istimewa Aceh, 2=Sumatera Utara, 3=Sumatera Barat, 4=Riau, 5=Jambi, 6=Sumatera

Selatan, 7=Bengkulu, 8=Lampung, 9=Kepulauan Bangka Belitung, 10=Kepulauan Riau, 11=DKI

Jakarta, 12=Jawa Barat, 13=Jawa Tengah, 14=DI Yogyakarta, 15=Jawa Timur, 16=Banten, 17=Balji,
18=Nusa Tenggara Barat, 19=Nusa Tenggara Timur, 20=Kalimantan Barat, 21=Kalimantan Tengah,

22=Kalimantan Selatan, 23=Kalimantan Timur, 24=Sulawesi Utara, 25=Sulawesi Tengah,
26=Sulawesi Selatan, 27=Sulawesi Tenggara, 28=Gorontalo, 29=Sulawesi Barat, 30=Maluku,

31=Maluku Utara, 32=Papua Barat, 33=Papua.

Since this paper focus on the labor absorption as an impact of minimum wage policy, it is
important to discuss the minimum wage level across provinces. The behaviour of minimum
wage rate based on the provincial data fluctuates across provinces (Figure 2). The annual
data of minimum wage rate in all provinces tends to increase yearly. DKI Jakarta is province
with the highest minimum wage comparing to other provinces, meanwhile Yogyakarta has a
lowest wage rate. If these data are matched with labor absorption level presented in Figure 1,
it seems that there is not causality relationship between wage rate with and labor absorption.
Overall, all provinces experienced with increasing labor absorption and wage rate in this

period.
Figure 2. Minimum Wage in all Provinces
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Table 1. Statistical Indicators of Data

Minimum Domestic Foreign
Statistic Labor Wage Investment Investment Economic
Indicators (Person) (Rp.000) (Rp.000) (Rp.000)  Growth (%)

Mean 3,190,534 896.409 1,783.3 495.8 6.06
Median 1,774,697 842.500 381.0 71.0 6.05
Maximum 19,305,056 2,200.00 34,849.00 9.928.000 28.47
Minimum 268,117,0 390.00 0 0 -17.14
Std. Dev. 4,630,403 279.976,8 3,598.4 1178.185 3.56
Jarque-Bera 583.2456 74.117 11471.37 6684.001 3720.32
Probability 0.00 0.00 0.00 0.00 0.00
Observations 264 264 264 264 264

This research analyzes a set of panel data consisting 33 provinces for the period of
2006 to 2013. The descriptions of the data using several descriptive statistic indicators are
presented at Table 1. An analysis using panel data begins with testing process of model
selection among three models of common, fixed effects, and random effects. Table 2 provides
a result of statistical testing between common and fixed effects, meanwhile Table 3 presents
the selection testing of fixed effects against random effects model. Based on F and Chi-square
statistic, it can be inferred that fixed effects model is preferable than common model. Since
the fixed effect is more reasonable, the next step is to select whether the model follows fixed
effects or random effects model. The result of Hausman test based on chi-square statistic
shows that the corresponding effect is statistically significant (Table 3). It means that null
hypothesis which states that random effects is true should be rejected. The conclusion of the
test is that fixed effects model is appropriate model for this analysis. Finally, further analysis
of labor absorption should be conducted based on fixed effects model.

Table 2. Result of Redundant Fixed Effects Tests

Redundant Fixed Effects Tests
Test cross-section and period fixed effects

Effects Test Statistic d.f. Prob.*
Cross-section F 1781.441 (32,220) 0.0000
Cross-section Chi-square 1468.140 32 0.0000
Period F 3.739 (7,220) 0.0008
Period Chi-square 29.679 7 0.0001
Cross-Section/Period F 1563.095 (39,220) 0.0000
Cross-Section/Period Chi-square 1485.781 39 0.0000

Note: Ho: Common model is true; Ha: Fixed effect is true. * = Ho is rejected at 0.01 significance level,
fixed effect is better than common model.

Table 3. Result of Hausman Test: Fixed and Random Effects

Correlated Random Effects - Hausman Test
Test period random effects

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. *
Period random 17.404807 4 0.0016

Note: Ho: Random effects is true; Ha: Fixed effects is true. * = Ho is rejected at 0.10 significance level,
fixed effects is better than random effects.
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Table 4. Estimates Result of Fixed Effects Models

Independent Without Dummy With a Dummy With 2 Dummy

Variables Variable Variable Variables
Coefficient t- Coefficient t- Coefficient t-statistic

statistic statistic

Constant 10460930 8.954° 8712429. 7.579° 3763499. 5.205*°

Minimum Wage  -9.442866  -8.222° -8.892364 -8.150° -3.211226  -4.792°

Foreign

Investment 767.2921 3.683° 576.1727 2.879° -306.6501 -1.567

Domestic

Investment 604.7333 8.5261° 556.8000 8.230° 492.2190 8.355*

Economic

Growth -44111.10 -0.657 10523.23 0.163 10271.10 0.184

D1 - - 2284371  5.530° 857859.4  2.155°

D2 - - - - 6062782. 9.342°

Adjusted R 0.506287 0.559918 0.647013

F statistic 23.492° 26.612° 78.512°

Note: *, * = significant at 0.10 and 0.05 significance level respectively.

The empirical results of fixed effects are presented in Table 4. This study estimates
three empirical models to observe the role of the location of the provinces to the labor
absorption. The estimation confirms that all independent variables are individually significant
for three empirical models except economic growth. The models also give high F statistic
and coefficient of determination which indicate that the estimation method is valid. For
addition, this analysis also involves two dummy variables which indicate the location of the
provinces as explained in the previous section. As theoretically expected, minimum wage is
negatively significant. Meanwhile foreign investment and domestic investment have strong
positive correlation with labor absorption. The economic growth variable in all three models
model are not significant indicating that economic growth has not created employment yet
across provinces in Indonesia.

4.1. Minimum wage and unemployment trap

This section discusses to main issue of this research that is the role of minimum wage
policy to the labor absorption. Regarding with interpretation of the empirical analysis of labor
absorption rate is based on the fixed effects model. The model has positive intercept which
indicates the average of labor absorption in all provinces. It means that high rate of labor
absorption across provinces have positive correlation with increasing of investment but it has
negative relation with minimum wage. A higher wage rate then leads to cause lower labor
absorption.

As mentioned in previous papers, minimum wage policy may cause positive or negative
effect to labor absorption. In other words, the relationship between these variables is
debatable (Cuesta et al., 2011). Basically, wage rate is one of several important variables in
determining the demand of labor. The minimum wage policy reflects the government mission
to protect the worker in the labor market. It is expected that minimum wage will improve the
welfare of the workers and encourage the local economy (Mrnjavac & Blazevic, 2014).
However, this evidence does not support this preposition. In contrast the minimum wage has
negative impact to the labor absorption which indicates increasing wage rate causes higher
unemployment (Bashir & Kadiri, 2012).

Since this study results negative correlation between minimum wage and labor absorption,
it seems consistent with some previous researches (Kalenkoski & Lacombe, 2008; Konig &
Moller, 2009; Wang & Gunderson, 2012). The papers mentioned that minimum wage
contributes to employment decrease in several countries. In fact, our study finds a coefficient
of minimum wage to labor absorption is -3.211226. It implies an increase of a hundred
thousand rupiah of minimum wage leads to decrease in labor absorption amount to 321,123
persons. This finding is reasonable where the higher wage will probably increase production
cost. The phenomenon indicates a serious problem regarding with unemployment issue in



18 Feriyanto N., Sriyana J., Regional Science Inquiry, Vol. VIIL, (1), 2016, pp. 11-21

Indonesia. Moreover, negative effect of minimum wage policy to labor absorption might
cause an unemployment trap in the country.

4.2. Misguided economic growth and employment decreasing

A contradictive result regarding to the low effect of economic growth on labor absorption
is found in this analysis. Economic growth as an important economic indicator in local
economy did not affect labor absorption. Based on this result, it can be inferred that such
relationship may runs in two ways. First, it indicates increasing economic growth was
dominated by consumption, meanwhile other factors including labor absorption is stable.
Second, it could also be inferred that economic growth across provinces might affect business
activities which does not encourage employment rate. This second reason is more rational
and acceptable since employment mainly is provided in the private sectors.

In this study, gross domestic regional product as a measurement of economic growth fails
to stimulate local economy as well as employment rate. This finding implies that economic
growth in local level has not reduced number of poor people yet. In other word, local
economic growth potentially misguides the local economy to the unemployment trap as well
as minimum wage policy does. It means that local economic growth has not played important
role yet to improve social welfare across provinces in the country. This result is not in line
with Kareem, (2015) who found a strong positive correlation between economic growth and
employment.

Further discussion, this study also demonstrates a positive relationship between both
domestic and foreign investment to unemployment reduction as well as noted by Imbriani et
al., (2011). Since the local investment was limited, the rising of investment that might come
from central government and other countries lead to bring the local economy expand to higher
scale (Lipsey et al., 2013; Squires & Tabor, 2007). In addition, due to the low fiscal capacity
in the local government, investment growth in Indonesia was generally dominated by private
sector. In this case, private investors have participated to boost developing local economy to a
better quality of life of society. This result suggests the government policy imposes some
policies relating to the investment growth. Local governments should improve their public
investment for providing public infrastructure as well as encouraging the private investment.
This result points out that private sectors have contributed well to reduce unemployment rate
in Indonesia.

4.3. Unbalanced spatial development

The second model which is added with a dummy variable as attribute of western and
eastern provinces indicates that west provinces absorb more labor than east provinces. This
result confirms the hypothesis of unbalance development in Indonesia. The last model which
has two dummy variables informs that these variables are significant. From this result, we can
conclude that unbalance development is not only between west and east provinces, but also
between Java and outside of Java provinces. This analysis notes that location has important
role to the employment rate which could be inferred as a result of development process in the
local level (Kalenkoski & Lacombe, 2008). Some possible factors may be addressed why
west provinces record more labor absorption than that in east provinces. These are investment
growth, public facilities, number of human resources, financial assessment and other social
and economic factors.

As a final point, regarding with labor absorption analysis, minimum wage policy and
spatial factor play important role to the employment rate. The empirical models are able to
explain the determinants of labor absorption across provinces in Indonesia. For addition, the
empirical estimation using fixed effects model also provides variation effects of its intercept
due to cross section and time period. Figure 3 presents empirical estimates which contain
heterogeneity effects due to cross section unit. All provinces which are located at Java Island
have higher effects than others. Meanwhile Jawa Timur has highest effects which mean this
province recorded highest autonomous labor absorption. Figure 4 depicts the volatility of the
heterogeneity effects of labor absorption caused by time variant. Overall, more than 80%
provinces in Indonesia have negative cross effects. It means these provinces recorded lower
employment rate than its average in all provinces. This figure describes the difference of labor
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absorption level between the year of 2006 and 2013. As noted that 2009 is the cutting point of
the time variant effect of unobservable factor into intercept. Furthermore, the average of labor
absorption across provinces tends to achieve at a higher rate after this year.

Figure 3. Cross Effects of Labor Absorption across Provinces
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5. Conclusion

This study highlights the relationship between minimum wage and labor absorption across
provinces in Indonesia. The empirical model using panel data analysis provides important
result regarding with the role of wage minimum policy to labor absorption. This research
found that minimum wage has negative effect to labor absorption across provinces. Other
economic variables, these are domestic and foreign investment contribute positive role to
employment rate. Unexpected result was recorded due to the insignificant impact of
economic growth to the labor absorption. In addition, spatial factor which is characterized by
location of provinces also has significant effect to the employment rate across provinces. It
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concludes an unbalance development between west and east provinces as well as between
Java and outside of Java provinces.

Some specific findings in this research reveal the weaknesses of economic policies in the
country. Basically, minimum wage policy in Indonesia aims to protect the worker from the
poverty challenge. However, this policy has brought the local economy on serious
unemployment trap at the last decade. In addition, local economic growth could not reduce
unemployment rate. Moreover, this study also reveals the existing spatial unbalanced
development caused by geographical factors. Labor absorption at west Indonesia was higher
than that at the eastern provinces. Some provinces at the Java Island also recorded more
employment rate than other provinces did.

This research attempts to recommend central government to improve labor absorption in
the local economy through some policies. In other hand, provincial governments need to
emphasize some programmes on reducing unemployment. Some key elements might be
mentioned in policy planning related to increase employment rate: (a) Increasing domestic
and foreign investment relating to more productive economic projects; (b) Encouraging local
government investment through increasing the local fiscal capacity; (c) Empowering human
resources through some training and skill development programmes; (d) Improving the
quality of local economic growth considering to absorb more labor force at the local
economy.
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Abstract

The reason for the current paper was the concern about the way spatial planning confronts
the settlements in Greece. As spatial policies mainly focus in the urban centers and the
problems that these present, the question that was placed was how planning of all spatial
levels faces the settlements, which assemble an important percentage of population and also
face problems as abandonment, accessibility difficulties, and many others. The current paper
attempts initially a recording of the spatial, demographic and productive characteristics of the
Islander Greek settlements. In the second phase it examines the tools for the Greek islander
settlements Regional and Urban Planning with the use of case studies, in order to evaluate
planning’s ability to solve the problems these areas face. Through the research it is concluded
the need for the creation of a “Settlements observatory” that will record all natural and
anthropogenic characteristics which can lead to the formulation of specialized policies,
adjusted on the settlements dynamics and the trends of their future development. The paper
concludes that a specialized approach based on the use of specialized indicators is necessary;
in order to plan areal units that require specified policies.

Keywords: islander settlements, spatial planning, Greek settlements

JEL classification:

1. Introduction

Most of the world’s population lives in a variety of settlements that are rapidly changing.
These constant population changes in the Greek urban centers and the abandonment of small
settlements have led to the unbalanced development of the Greek territory. The mutation of
the country’s economic base is the basic factor for this phenomenon. The collapse of the
primary and the secondary sector and the simultaneous gigantism of the tertiary sector,
especially tourism, changed the map of the Greek population’s distribution.

More specifically the development of tourism infrastructures in the coastal areas has
exploited the coastal small settlements while the settlements of the hinterlands are abandoned
as the traditional economic activities of primary sector decline. These changes in the
productive sectors have led to the islander areas uneven development as coastal areas are
expanding shaping zones of coastal built areas, occupying agricultural, forest and preserved
e.tc. areas while in the hinterlands “ghost” settlements are remaining unpopulated, reminding
that once they were the base of the Greek economy.

For the development of the settlements the spatial planning is a determinant factor. The
regional and urban plans that have been applied during the past decades have not managed to
propose policies for the settlements that will designate their characteristics and use them as a
tool for their development.

The current paper is structured by two sections. In the first section it presents and analyses
the demographic characteristics of the small Greek settlements. In the second section with the
use of case studies it focuses on the tools for settlements spatial planning and it points out the
need for the formulation of specified policies that can be applied for these areas development.

2. Methodology and data

The research will use the following methodology. Initially it will examine the definitions
of the settlements, the causes for their population changes in Greece. Then it will focus on
the islander settlements their corresponding characteristics and additionally it will examine
the land uses changes in their wider regions. In the next section it will examine the existing
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legislative framework for their spatial planning, in Urban and Regional level and it will
evaluate the weaknesses that make their planning ineffective.

3. Settlements definitions and categories

The criteria used to specify what settlements are, vary widely from country to country so it
is not possible to give a single definition. However the main principles for the definition of an
area are population’s size, urban characteristics as types of areas, predominant economic
activities as manufacturing and services or an administrative function. However, most
censuses combine these four aspects. So, the most common classification is the distinction in
rural, urban and semi-urban settlements

For the current paper initially it is necessary to define what settlements are, according to
the Greek classification of urban areas. The criterion of the Hellenic Statistical Authority is
mainly the recorded population, so it defines as settlements the urban areas that are inhabited
by less than 2.000 residents.

According to the 181/D/1985' decree the settlements are divided in the following
categories according to each recent census:

1.  Small sized settlements: had less than 200 residents or less than 100 buildings.

2. Middle sized settlements: had population that varied between 201 and 1.000 residents
or more than 100 and less than 500 buildings.

*  Bigsized settlements: had population between 1.001and 2.000 residents.

According to the 81/645 EU Directive’ the settlements according to the geomorphologic
characteristics of the areas where they are allocated are classified in:

*  Lowland settlements (Fig. 1). These settlements are in areas where altitude is lower
than 800 meters.

*  Semi-mountainous settlements. These settlements are either in the mountains
foothills, or their area is shared by about the half in the valley, and the other half in the
mountain, but in both cases the settlements biggest part is below 800 meters altitude.

*  Mountainous settlements (Fig. 2). These settlements are in areas that are sloping and
uneven, divided by ravines and covered by steep mountains. As mountainous are also defined
the settlements that are allocated in a higher than 800 meters altitude.

Fig.1 Moutsouna settlement, Naxos Fig. 2 Faraklata settlement Cephalonia

Source Google Earth

' This Decree about settlements defines the ways for the definition of their borders and their building
restrictions.

%1t concerns the Community list of less-favored farming areas within the meaning of Directive 75/268/EEC
(Greece)
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4. The changes in the Greek territory.

The rapid change of rural areas during the 20™ century is defined by the decline of the
traditional rural economic activities. Since the establishment of the Greek state, social,
political and economic changes shaped the country’s spatial status. The rural areas that are
characterized by low population densities, primary industries and small settlements (Garrett,
2007) were the base for the development of the new country since its proclamation in 1833.
The initial rural character of the Greek population gradually mutated into urban. This
phenomenon was caused by population movements from settlements towards the cities with
different rates, which depended on the prevailing conditions. The desire for a new life in the
city that was combined with the dream for better living conditions, through the employment
in tertiary sectors that were rapidly developing in the urban centers, led to the settlements
abandonment and the urban centers gigantism.

It is characteristic that during the 1920-40 period the urbanization trends were significantly
burdened (urban population is the 33% of the total), while during the Second World War and
the Civilian War, urbanization increased. So, in 1951, 38% of the total recorded population
lived in the cities (Kotzamanis, 2009). The next thirty years were characterized by the huge
tend for internal and external immigration/urbanization.

So, in 1863 the 79,4% of the total recorded population was rural, while in 2001 the rural
population of Greece was 28,6% of the total recorded population (Fig. 3).

Fig. 3: The population of Greece according to the degree of urbanity (%) (V. Kotzamanis)
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5. The characteristics of settlements population.

The geomorphology of Greece that is characterized by the combination of mountainous
and islander areas has led to population’s dispersion in many different regions. The
population’s distribution in different sized urban areas is shown in Figure 4. The majority of
residents are recorded in the 12.292 Greek settlements where 28,6% of the total recorded
population is concentrated (Fig.4 & Table 1).
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Fig. 4: The population’s distribution in different sized urban areas. (Hellenic Statistical

Authority, 2001 census)
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Table 1: Classification and distribution of population in Greek urban areas.

Inhabitants Number of % percentage of the total
settlements recorded population
Areas with more than 100.000 inhabitants 8 17,7
50.000 <inhabitants<100.000 28 17,3
10.000 < inhabitants<50.000 108 22,8
2.000 < inhabitants<10.000 383 13,6
Less than 2.000 inhabitants 12.292 28,6

Source: Hellenic Statistical Authority, 2001 census.

A more detailed investigation shows that 81% of the recorded settlements are inhabited by
less than 500 residents while their average population size in 174 people (Figure 5 & Table
2).

Fig.5: The inhabitants’ distribution in different sized settlements.
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Source: Hellenic Statistical Authority, 2001 census.

Table 2: Classification of settlements according to their recorded population

Inhabitants Number of settlements Average population Population’s total
1.500-2.000 inhabitants 173 1.730 154.255
1.000-1.500 inhabitants 411 1.208 376.674

500-1.000 inhabitants 1355 690 835.089
1-500 inhabitants 8072 174 1.404.575

Source: Hellenic Statistical Authority, 2001 census.




Dimelli D.P., Regional Science Inquiry, Vol. VIIL (1), 2016, pp. 23-38 27

As for the areal distribution of the settlements, their majority is allocated in the continental
regions, while in the islander regions 35% of the recorded settlements are allocated (fig. 6).

Fig. 6: The areal distribution of settlements in the Greek territory Source: (Dimelli ,2001)

sy

For the investigation of the population’s composition the research will use the following
demographic indicators (Gousios, 1999): Ageing ratio (A.r.)’, Child ratio (C.r.)* and Age
dependency ratio (A.d.r)’:

From the records of the 1991 census, results that 2.790.198 inhabitants were living in the
Greek settlements. The ageing ratio indicator was 19,3%, the child ratio indicator was 17,5%
and the age dependency ratio indicator was 36,8%. A more detailed research shows that in
1991 the mountainous settlements were inhabited by 558.930 people, while the lowland and
the semi-mountainous settlements were inhabited by 2.231.268 people. The indicators
examination reveals that in the mountainous settlements people aged over 65 were more than
the corresponding of the lowland and the semi-mountainous settlements.

In 2001, the settlements population reduced in 2.779.593 inhabitants (0,4% decrease). This
decrease was not uniformly distributed, as in the mountainous settlements the recorded
reduction amounted to 3% (from 558.793 inhabitants in 1991 to 541.172 in 2001). A more
detailed investigation shows that in the mountainous settlements population’s reduction is
more intense as almost 45,6% had less inhabitants in 2001 compared with 1991. The ageing
ratio indicator amounts to 22, 2% (the corresponding of 1991 was 19,3) the child ratio
indicator was 17,5% (the corresponding of 1991 was 17,5) and the age dependency ratio 34,
1% (the corresponding of 1991 was 36,8,3). It is characteristic that in most cases the
population’s decrease varied from 10 to 250 inhabitants. Since most of the settlements were

3 Number of people aged 65 and over

Ar.= x 100
Total population

Number of people aged 0-14
Cr.= x 100
Total population

> Number of people aged 65 and over

A.dr.= x 100
Number of people aged 15-64
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inhabited by less than 500 residents this reduction is recorded as intense (Table 3). It is also
interesting that 30% of the recorded settlements have increased their inhabitants, leading to a
balance between the recorded population changes.

Table 3. The settlements population changes according to their altitude

Population change Number of settlements Lowland and semi- Mountainous
mountainous settlements settlements
Reduction
-3.215 -1.000 4 1 3
-999 ém¢ -500 18 12 6
-499 ¢mg -250 70 52 18
-249 ¢mg -10 4.448 3.306 1.142
-9 émg -1 1.940 1.419 521
No change 216 157 59
Increase
1 éo¢g 9 1.749 1.447 302
10 émg 249 3.695 3.254 441
250 €w¢ 499 186 179 7
500 ¢ 999 35 31 4
1.000 émg 1.506 5 4 1

Source: Dimelli (2011)

The investigation of the population changes phenomenon according to the settlements
spatial characteristics shows that there is not a certain area where intense changes were
recorded, as changes were uniformly dispersed in the Greek territory (Fig.7). It is remarkable

that in most of the cases a settlement that “loses” population is close to another that “gathers”
more residents.

Fig. 7. The population changes of the Greek small settlements, (Dimelli, 2011)
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6. The islander settlements

The Greek islands (Figure 8) present geomorphologic variety. The difficulties in their
accessibility that is intensified during the winter period and the touristic exploitation during
the rest seasons have in many cases depleted their resources capacity.
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Fig. 8-The Greek islands
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In the 227 inhabited Greek islands, 3.188 settlements are recorded (26% of the settlements
total). These islander settlements according to the 2011 census were inhabited by 653.009
residents. The age composition of the islander settlements population is presented in Figure 9
and Table 4. The ageing ratio indicator was 23,4%, the child ratio indicator was 18,6% and
the age dependency ratio indicator was 39,5%.

Fig.9. The population’s age composition in all Greek and in the islander Greek settlements
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Number of Percentage of Number of all Percentage of all
Islander Islander
Settlements Settlements
Settlements Settlements Inhabitants Inhabitants
Inhabitants Inhabitants
AGES
0-4 31.787 4.87 137.530 4.39
5-9 32.587 4.99 147.818 4.71
10-14 34.052 5.21 159.765 5.10
15-19 40.429 6.19 187.478 5.98
20-24 44,989 6.89 206.868 6.60
25-29 46.852 7.17 213.462 6.81
30-34 46.690 7.15 213.930 6.82
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Number of Percentage of Number of all Percentage of all
Islander Islander
Settlements Settlements
Settlements Settlements Inhabitants Inhabitants
Inhabitants Inhabitants
AGES
35-39 41.716 6.39 197.719 6.31
40-44 40.820 6.25 201.386 6.42
45-49 36.706 5.62 188.514 6.01
50-54 39.405 6.03 193.338 6.17
55-59 33.573 5.14 177.323 5.66
60-64 39.971 6.12 225.354 7.19
65-69 42.961 6.58 232.474 7.41
70-74 41.202 6.31 202.609 6.46
75-79 28.562 4.37 122.942 3.92
80-84 17.132 2.62 71.216 2.27
85-89 9.979 1.53 41.102 1.31
90-94 3.016 0.46 11.954 0.38
95-99 524 0.08 2210 0.07
100+ 138 0.02 686 0.02

Source: Hellenic Statistical Authority, 2001 census.

So the islander settlements have less young citizens, while the fact that their population
aged above 65 years is more than the average recorded in the settlements total, shows that
policies should focus on populations’ restraint, the detailed planning of infrastructures for
certain needs and the creation of opportunities that will appeal inhabitants of certain ages
which can offer in certain sectors and contribute to the revival of traditional sectors.

7. Land uses changes in the settlements wider areas.

The islander areas face pressures as the Greek Regional and Urban legislation are
characterized by many uncertainties. The coastal areas are a conductive field for tourism
exploitation while the abandoned hinterlands are threatened by the arbitrary activities of
primary sector as overgraze. Recent maps show that the forest areas of the islands are less,
compared with the corresponding areas of the rest of the country. This fact is caused by
intense urban sprawl that results by arbitrary constructions and the few existing restrictions
regarding building in non-urban areas. The basic problems of the islander settlements wider
regions are the following:

7.1. Urban sprawl

Mediterranean urban areas, are characterized by dispersed and horizontal forms rather at
the expense of farming and forested areas (Plan Bleu and Centre d’Activit’es Regionales,
2001b). The societies are highly depending on the use of private automobile, which
combined with the lack of planning and controlling mechanisms explain the status of today’s
urban landscapes (Cagmani and Gibelli, 2002).The arbitrary and non-planned constructions
are common phenomena in Greece since the 19" century. This fact combined with the
absence of controlling mechanisms and the constant urban areas expansion, legalize and
encourage the intense urban sprawl. So every peri-urban area can easily mutate to urban with
very few restrictions.

This way for the past decades the Greek urban tissue is expanding beyond its limits,
against protected areas, forests and coastal zones. A main way of development is the ribbon
sprawl at the coastal sides of main roads that connect the islander centers with the settlements
(Fig. 10).
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Fig. 10: Urban sprawl lengthwise main axes at the limit of the Chania city (Google Earth)

The urban sprawl phenomenon, that is synonymous with the dispersed non-planned
construction is characterized by the mixture of low-density areas in the cities purviews, is
common in the Greek islands with a frequency that varies in relation to tourism demand, the
existence of large infrastructure and other parameters. From the examination of the urban
sprawl intensity in Greece (Fig. 11) it results that in the islands intense and very intense urban
sprawl are recorded while in the only islander areas where low sprawl is recorded this
happens because they are already congested from the construction activities that took place
during the past decades so today they are considered as saturated.

Another issue is that urban sprawl deteriorates the traditional settlements that are in most
cases characterized by high density constructions and labyrinthine road networks, as the new
sprawled buildings don’t follow the traditional urban forms (Fig. 12)

Fig. 11: Urban sprawl in the Greek counties in 2010. (Minetos 2010)
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Fig. 12: Koutouloufari traditional settlement —The dense traditional core and the new sprawled

areas(Google Earth)

7.2. Arbitrary construction.

Arbitrary construction is not exclusively a Greek phenomenon. Initially it was a way for
the coverage of the refugees and the low income class housing demands as it was a cheap way
of building. Today, most of the Greek arbitrary constructions are luxury buildings that result
from the maximization of profit from land’s exploitation. More specifically in the islander
coastal areas most of the arbitrary constructions are touristic infrastructures that either are
exceeding the allowed building restrictions or are constructed in prohibited areas (Fig. 13).

Fig. 13: Arbitrary constructions Greece in 2012. (Ministry of Environment and Climate Change)

One characteristic case of the intensity of arbitrary constructions is Mykonos Island where
the intensity between arbitrary constructions in the coastal zones and in hinterlands is obvious
(Fig. 14).
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Fig. 14: Arbitrary constructions in Mykonos Island. (Ministry of Environment and Climate

Change)

7.3. Deforestation

The housing and touristic demands have led to intense deforestation of many Greek areas.
The deforestation rates during the 1991-2001 decade showed that the majority of the Greek
islands have intense deforestation. The consequences of deforestation are not limited in the
environmental degradation but are also worsening these areas inhabitants living conditions via
the caused microclimate changes. A research of the Agricultural University of Athens reveals
that most of the islander areas are threatened by high risk due to erosion (Fig. 15).

Fig.15. The potential risk of desertification due to deforestation in Greece(Agricultural

University of Athens)
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7.4. Agricultural land reduction

The reduction of agricultural land is a result of two causes. The main cause is the constant
cities unplanned expansion that is motivated by the cheap land prices of the peri-urban areas.
The other cause is the abandonment of agricultural activity due to the change of the economic
base or to the population’s reduction.
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Fig 16: Deforested areas in Lesvos Island, degraded due to the absence of land management
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So whether the settlements are expanding or abandoned they are facing many issues that
spatial planning must solve. The principles of sustainable development impose that social,
economic and environmental parameters should be planned in order to achieve better living
conditions for all the concerned population. So, spatial planning should focus on policies that
will provide better environments while more specifically regional planning should provide
directions for all economic sectors that will lead to the regions development. One of the main
problems of the Greek spatial planning system is that spatial planning is “isolated” as it is not
connected with the development planning. This fact leads to the formulation of policies that
suggest ways of development without counting in the economic tools for their achievement.
Nevertheless the research will investigate the levels of spatial planning and the formalities
they present for the settlements development in order to evaluate if they can solve the
problems they face. The second section of the research investigates the spatial tools for
settlements planning. It is divided in two parts the investigation of regional and the
investigation of urban spatial tools of the Greek Planning system.

8. The Greek spatial planning system

The Greek spatial territory is defined by many levels of planning that concern Regional
and Urban policies, since the legislation of the 2508 Law in 1997. Regional planning includes
the National and the Sectoral Regional Plans which provide the principles for the country’s
sustainable development. The Sectoral Plans concern main productive sectors as tourism,
industries, renewable energy sources e.tc. Regional plans are directed by the European
Union’s spatial policies and give development directions to the Regional Plans that are
legislated for each of the 13 Greek regions. The Regional Plans provide the principles for
every regions development and define the policies that should be followed by a lower
planning level the General Urban Plans and the Plans for open cities spatial organization
which define the development for each of the country’s municipality (Fig. 17).

Fig 17: The relation between different planning levels of Greece
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9. The Greek regional planning policies for settlements

According to the 9th article of the National Regional plan, which was legislated in 2008,
the Regional policies should focus on the improvement of the dynamic settlements
infrastructures, and the further development of the mountainous and coastal regions. The Plan
also defines that urban centers, small and medium sized cities and settlements should organize
networks in order to establish of partnership between urban and rural areas, responding to key
demands for the population’s retention (Fig. 18). Finally, it defines that mountainous
settlements and regions should be faced particularly with a more specific sectoral-regional
plan that until today has not yet been legislated. The basic tool for tourism developments the
Tourism Regional Plan that was legislated in 2013 defines that the abandoned settlements can
regenerate with the restoration of the existing buildings and the creation of new
infrastructures. It also defines that these settlements expansion should be controlled in order
to avoid environmental degradation.

Fig. 18: Urban rural partnership as it is defined by the National Regional Plan
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(Ministry of Environment and climate change)

A detailed research of the settlements population’s records showed that they don’t all
constitute disadvantaged areas. In many settlements, as it resulted from the 1991-2001
records, the population increased while there was a simultaneous increase of employment in
the secondary and the tertiary sector. Further research showed these settlements were close to
the main road network, the urban centers and the big scale infrastructures (Dimelli, 2011). It
appears that settlements can be grouped in categories according to their population,
employment, economic, e.tc characteristics and trends and each category should be planned
with different aim. So, it is necessary to focus on more parameters of the settlements
development and formulate different for each category principles for the designation of their
characteristics.

The questioning from these directives is if such general formulations can solve the
settlements problems and lead towards their development or it is necessary to proceed to more
detailed planning, based on indicators that reveal the settlements specifications. This way
planning would be more effective and would contribute in the settlements optimum
development.
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10. The Greek urban planning policies for settlements

The attempt for spatial planning not only of urban centers but for settlements as well began
with the legislation of the 2508 Law in 1997. Until then, only specific settlements were
planned if they presented certain characteristics like traditional architectural elements. So,
after 1997, the Greek state started to plan the settlements and their wider regions in the frame
of sustainable development. Since then, the until today applied plans define the limits of
zones and the permitted building restrictions and assess the required infrastructures after
calculating the future population as it results from the recorded changes. A characteristic
example is the urban plan for Platania’s municipality in the island of Crete (Fig. 19) which
defines the settlements functional networks as they result from the required infrastructures,
the land use zones, the permitted building restrictions and the protected areas. Particularities
as the productive basis structure, the restoration of the existing built nutshell, the traffic
problems solution, the arbitrary construction, the reduction of agricultural land, the orientation
of sprawled areas e.tc. are not taken into consideration, fact that makes planning fragmentary.

Fig 19: The structural plan of Platania municipality that shows the defined settlements networks
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(Ministry of Environment and climate change)

As for the settlements interior, planning is contented in the definition of land use zones,
the orientation of their limits and the definition of sizes as plot ratio, allowed building heights
e.tc (Fig. 20). It does not proceed to a detailed plan about the road and pedestrian networks,
the required green areas, the connection of the residential areas with the coastal zone and the
rest elements that urban planning should take into consideration in order to make an urban
area friendlier for its inhabitants.

Fig 20: Urban Plan of Platania settlement that shows the land use zones.
(2 F

(Ministry of Environment and climate changé)
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11. Conclusions

The Island settlements present a wide geographical spread that through the years and the
applied spatial policies still lack of infrastructure and utilities. The coastal areas are in many
cases facing intense environmental problems due to tourism exploitation while the hinterlands
are abandoned. The issue of island settlements is faced fragmentarily from Greek spatial
policies as they are not planned with the principles of a sustainable management strategic plan
that would incorporate the economic and social mainstream.

Regional and Urban planning attempts to face settlements as networks, but the criterion for
their classification is mainly their population. In Regional planning, settlements are not faced
with the detail that results from their complexity which is affected by a plethora of
parameters. In urban planning, the proposals focus on the required infrastructures for their
functions as these results from the future population’s estimates. These planning practices,
lead to areas where road networks, wider regions and other parameters that will create better
urban environments, are ignored.

The new conditions that are dictated by rapid economic and social changes, lead to an
intense transformation process of the islander areas and directly affect the sustainability of
regional socioeconomic modules. So, specialized approaches, which will record, update and
compare data with the use of a system of indicators, are necessary for the formulation of
specific policies for development. One tool towards this direction can be the creation of a
Settlements Observatory that will collect and process islander settlements data regarding their
social, economic, natural and human environment and the institutional framework that
determines their growth. The exported specific conclusions of such research based on existing
dynamics and prediction of the expected trends can prioritize, prevent, encourage or
discourage the parameters that contribute to the settlements development, through coordinated
policies that will result from all levels planning. This will ensure a more integrated approach,
in which all relevant policies can flexibly adapt to the specific characteristics of each area.
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Abstract

The purpose of this study is to investigate the role of regional government expenditure,
workers' education level, and government expenditure for health and education sector in
economic growth by using secondary data published by National Bureau of Statistics
Indonesia. Panel data estimation approach was adopted to analyze the data. The result of the
study shows that education contributes significantly to the improvement of labor productivity.
Other findings indicate that the population has positive impacts on various aspects of human
development and labor productivity while the total area owned by the local goverment has no
effect on both of the two aspects aforementioned. It implies that human resource is an
essential component for economic growth and for human development itself.
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1. Introduction

Along with the decentralization, there are numbers of money flowing massively, from the
central government to the regional goverment. As a result, the subject and the object of
development become closer to the local goverment who has a discretionary authority to
manage the budget, and therefore, the development movement can be maximally optimalized
for the benefit of many people.

Desentralization has many dimensions and are generally divided into three categories,
namely administration desentralization, political desentralization, and fiscal desentralization.
Among the three categories, the readiness aspect of fiscal desentralization is one which is
often ignored. The influence of fiscal desentralization to the society prosperity in regions
depends on the readiness of local goverment’s capacity in managing the finance. If the local
goverment is ready to manage the fiscal, the APBN finance which is administered to the
region can improve the welfare of its people optimally. And it means that the management of
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fiscal becomes more efficient and the corruption can be effectively abolished. On the other
hand, when the desentralization is done so suddenly, there will be unreadiness from the local
goverment in managing the fiscal which greatly increases, and therefore, the amount of
money which is administered to the regions will merely lead to waste.

Kyriacou dan Sagalés (2008) state that desentralization can improve our goverment quality
in various ways. The quality of government can be improved in various ways such as the
following:

1. Decentralized government will be better informed about local conditions and so can
better satisfy citizen preferences.

2. Citizens themselves may be better informed about local government activity and,
assuming that local politicians are locally elected rather than centrally appointed, good or bad
performance in such a setting can be directly rewarded or punished.

3. In a fiscally decentralized setting with inter-jurisdictional mobility and thus
competition, it is expected that locally elected governments offer public goods more
efficiently (responsive to local demands and at lower cost) and also to be less corrupt since
economic agents would flee more corrupt regions

Decentralizarion brings about the principle of mechanism accountability which consists of
an external competition with another government and also the pressure of the government
itself related to the local democracy (Bardhan and Mookherjee, 2005). Undoubtedly,
however, some weaknesses in the government accountability commonly occur in developing
and transition countries due to the malfunction of local democracy which is related to the
asymmetry of knowledge, wealth, social status, and political participation patterns.

Decentralization should not be merely interpreted as a way for increasing the amount of
money managed by the local government, but in fact, it requires creativity and innovation
from the local government in its spending aspect. When the local government emphasizes its
financial management on the revenue aspect, many charges or taxes, which aim at increasing
the revenue will inevitably occur. Then, if this is done haphazardly without considering the
overall impact on the economy, it will exactly decrease the revenue in the future because we
know that the taxes or levies collection and so forth would be disincentive (in other words,
having a negative economic multiplier). In contrast, when the government considers the
expenditures very well, the targeted priority or specific sectors are expected to create an
optimal economic multiplier.

Investment expenditures must be given the highest priority due to the fact that they can
create greater multipliers compared to consumption expenditures. Through investments, the
expenditures will not merely flow and simply vanish at the end, but it will be a key factor for
increasing the output level in the future.

Stansel (2009) argues that government expenditures in a general meaning are not really
necessary in relation to the economic growth. However, much better results can be achieved if
these expenditures are distributed and allocated into a more specific component, that is
investment expenditure (the greater the investment done by the government, the higher the
growth will be achieved). Besides, the government investment is also effective in lowering
the unemployment rate in particular areas.

In the development, human capital investment is an important expenditure because it aims
at improving the quality of human resource itself. Considering the fact that human capital is
the main production factor in generating output at the micro level, this investment is worth
doing, though, the benefits can not be obtained in the short-term period. It is also necessary to
emphasize the quality of human resource at the macro level from a certain area in its
economic development.

In his research, Denaux (2007) found that local government spending in the higher
education sector was significantly higher affecting the economic growth in that region.
However, the expenditure at the lower levels (i.e. the school level) does not have any
influence on the economic growth. Another research study conducted at a more macro level
by Oluwatobi and Ogunrinola (2011) in Nigeria also shows that government expenditures on
education and health sectors can foster economic growth. In addition, Dao (2012) also asserts
that the government expenditure on human capital investment is crucially important. His
study shows that the economic growth of a country depends on the level of its government
spending on education, health, and other investments.
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Against the importance of government expenditures on human capital investment as
previously mentioned, this research is worth conducting. The government expenditures,
though, may be abused for wasteful expenses, which do not significantly bring many benefits
for improving people's welfare. Since the role of provincial government and district
government is very important in the fiscal decentralization era to achieve the development
goals, it is necessary to conduct this research at the local government level (the provincial
government). This is intended to determine how far the effect of government expenditures,
particularly in relation to the function of human capital investment in education and health
sectors.

2. Method

A model used by Yeoh and Stansel (2013) was applied in this research with some
modification and augmentation to meet the purpose of the study. The model is modified as
follows:

RInFNRBkap M (1) = A + £ [(Gedull (i.#) + £12 [(Health 1 4(i.1)
+ 8,3 (GFar (i) + R4 Incks)+ TAG) TSMET (D
+ /(A KNipM .ty + Ny A7 Tlmiv (G 8) + B8 [[InPap)l 6. 1)
+89 [LnLand 1 ,(i,t
Where:
Y/L=PDRBkap: Regional GDP per capita which can be obtained from Regional GDP of each province
Gedu: government spending for education
Ghealth: government spending on health
GenFac: government spending for public facilities
K/L: capital stock per capita, using gross capital changes in regional or provincial GDP for the proxy
SMK: The ratio of workers with vocational education background (at secondary education level)
Dip: The ratio of workers with vocational education background (at higher education level)
Univ: The ratio of workers with higher education background (non-vocational)
Pop: population in the province
Land: the width of an area in the province

To find out how the effect of human capital investment to the economic development, the
independent variable is replaced with the human development index. This estimation model
can be used with consideration that the growth is expected to significantly contribute to the
human resource development. Therefore, it can be obtained equality as follows:

HDI;, = A 4 B,Gedu; . + f;Ghealth;, + S;GenFac; , + B,Ln (;)

+ Bs SMK;; + Be Dip; s += B;Univy, + e LnPop;; + f;Lnland;; + ¢

Where, HDI is the human development index, either as an aggregate or an individual
constituent components, such as the literacy level, the life expectancy, the average length of
education and the real consumption per capita.

3. 3. Results and Discussion

This study employs the data from the summaries of all provincial governments’ regional
budgets in Indonesia provided by the Directorate General of Regional Finance, Ministry of
Finance, Republic of Indonesia and the National Bureau of Statistics. The data used were
panel data from 2006 to 2012 by analysis on the provincial level all across Indonesia.

Table 1 Variable Definition

Symbol Variables

LnPDRBkap Regional Gross Domestic Product per capita (Log)
HDI Human Development Index

GTOT Government total expenditure

GEDUC Government expenditure on education

GHEALTH Government expenditure on health
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Symbol Variables

GFAC Government expenditure on public facilities

K/L Investment expenditure

SMK The ratio of workers with vocational education background (at secondary
education level)

DIP The ratio of workers with vocational education background (at higher education
level)

UNIV Ratio of labors with higher education background-non vocational degree

POP Population in each province (log)

LAND Width of area in each province (log)

The dependent variable in the first model is Regional GDP per capita in the log form.
Other than being a proxy for economic growth, the variable can be used to measure the level
of labor productivity in each province. The second dependent variable is the Human
Development Index. The HDI value is the composite of several human development
dimensions such as life expectancy, literacy rate, average length of education, real
consumption per capita.

The explanatory variables are divided into three groups of variables for measuring the
effectiveness of government expenditure on the economic growth and human development
index. These five groups are (1) government expenditure group, (2) education types and
population, and (3) area. The first group--the government expenditure group--is categorized
into total expenditure, expenditure for education sector, government expenditure for health
sector, and government expenditure on public facilities (infrastructure), and investment
expenditure variables. The second group represents the stock of human resource in both
quality and quantity. The proxy for human resource stock quality is represented by the ratio of
labors with vocational high school, diploma, and higher education backgrounds, whereas the
quantities are represented by the population variable, which is transformed into the forms of
logs. The last independent variable is the variable for the width of the area, which is
transformed into log form.

In general, the data description in HDI including the government expenditure on
education, government expenditure on health, and the total government expenditure is
illustrated in the four following figures. Figure 1 indicates the HDI level in each province and
national HDI in 2012. Based on the ratio, the percentage of provinces with HDI level higher
than the average of national HDI)is less than 50%. Only 14 out of 33 provinces have higher
HDI level than the national HDI average. Jakarta, the capital of Indonesia, reaches the highest
HDI level of 78,33 whereas the region with the lowest HDI level at 65.86 is Papua.

Figure 1 Provincial HDI and National HDI in 2012
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Figure 2 Government expenditure per capita on education sector based on the province and the

average of national expenditure
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Figure 3 Government expenditure on public health per capita based on the province and the

average of national expenditure in 2012
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Figures 2, 3, and 4 describe the government expenditure per capita on each sector
(education and health) and the total expenditure. The distribution of the government
expenditure per capita in each province compared to the national average is not satisfactory.
Only 27% of 33 are provinces with expenditures per capita are above the national average. As
shown in Figure 2, there are only 9 provinces with expenditure on education per capita above
the national average. For the distribution of the government expenditure on health per capita,
only 8 provinces are above the national average. If we look at the government total
expenditure for all provinces compared to the government expenditure per capita, only 6
provinces or 18% of 33 provinces spend higher than the national average.
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Figure 4.: Government expenditure per capita based on the province and the average of national

expenditure in 2012
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The result of the model estimation of economic growth using Pool and Fixed Effect
approaches is presented in Table 2. In general, the model estimation of economic growth or
labor productivity using Pool approach shows that most of the variables have significant
effects on the statistics, except for two variables including government expenditure and
population. It is worth noting in this Pool approach estimation mode that the ratio of labors
with vocational senior high school background have positive and significant effect on the
statistics of economic growth. Each increase by 1 point in the ratio of labors with vocational
high school background to the total labors will increase the regional domestic product per
capita as much as 0.14 % (column a), 0.13 % (column c), 0.14% (column e) and 0.13%
(column g). The ratio of labors whose educational backgrounds are diplomas to the total
labors also indicates the similar result on the economic growth. This suggests the significance
of labors with diplomas on the economic growth. The result is in accordance with the ratio of
labors with higher education background. Each increase by 1 point in the ratio of labors with
higher education background to the total labors will increase the labor regional domestic
product per capita from 0.07% to 0.12% (see column a, c, e and g).

The estimation using Fixed Effect Approach indicates a slightly different result. None of
the variable representing the government total expenditure or government expenditure based
on the function is significant to the economic growth. As to variables representing the labor
quality, positive and significant effect on the statistics of economic growth is only provided
by the ratio of labors with higher education background to the total labors. The variable for
the ratio of labors with higher education background (non vocational education) consistently
shows positive and significant effect in all models of estimation both Pool and Fixed Effect
Approaches. However, the value for model estimation using pool approach is bigger than the
value for fixed effect approach. This indicates the significance of the role of higher education
in determining the labor productivity, which finally fosters the economic growth.

The population variable in both approaches gives different results in the estimation. In
fixed effect approach in all models (column b, d, f, and h,), the population variable
consistently gives positive and significant effects on economic growth. It indicates a positive
correlation between population growth and economic growth. However, in the pool approach,
the population variable does not consistently give any positive and significant effect on the
economic growth (column a, ¢, ¢ and g).

Table 3 describes the result of model estimation for Human Development Index using pool
and fixed effect approaches. In the model estimation using Pool approach, the variables
representing the expenditures does not statistically affect the value of Human Development
Index, except for the government total expenditure variable. However, this variable negatively
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affects the level of Human Development Index. It raises a question on the effectiveness of
government expenditure on the human development index in each province.

In the pool approach used, four estimation models were employed. Only one model
involving the government total expenditure (see column a and c) shows a positive correlation
between investment per capita and Human Development Index, despite the small magnitude,
that is an increase of annual investment per capita of 1 million rupiahs will be followed by an
increase of HDI level as much as 0.01%.

The labor quality represented by the variables for the ratio of labors with certain kinds of
education backgrounds (Vocational High School, Diplomas, Higher Education Degrees) have
positive and significant effect on the Human Development Index, namely ratio of labors with
vocational high school background and ratio of labors with higher education background. In
all estimation models, the ratio of labors with higher education background made greater
contribution to the Human Development Index than those with vocational high school
background.

The number of population made positive contribution to the Human Development Index in
all estimation models in Pool approach except on the estimation model g (see column g). Each
increase in the population as many as 1000 individuals will increase the Human Development
Index up to 3.8%.

The fixed effect approach gives different estimation results on several variables. The
government total expenditure variable only has a significant effect on the Human
Development Index when the variable accommodates the ratio of labors with diplomas
background. Based on the functions of expenditures, the government expenditure in education
seems to have a negative effect on the Human Development Index, whereas the government
expenditure on health has a positive effect on the formation of Human Development Index.
An increase of 1 million rupiahs on the expenditure will increase the Human Development
Index by 0.66% and 0.62%.

The comparison of the effectiveness of the government total expenditure and the
government expenditure in each sector on the economic growth (labor productivity) using the
fixed effect approach is presented in Table 4. In general, both the government total
expenditure and human capital investment in education and health (or expenditures based on
the functions) does not affect the labor productivity, and in other words, it is not productive to
increase the labor productivity.

The investment expenditure by private sectors is more productive in increasing the labor
productivity. This finding is similar to the previous studies, which are used as references.
Besides, the finding based on the types of education is relevant to the theories and indicates a
positive effect, which grows greater as the education level gets higher. However, statistically,
only labors with higher education background are able to increase the labor productivity. It
means that the greater the ratio of labors with university degree to the total labors correlates to
greater labor productivity. Other findings suggest that the population increases labor
productivity whereas the width of the area (land) does not affect the labor productivity.

Table 2 Economic Growth Estimation Model

Variable Pool FE Pool FE Pool FE Pool FE
() (b) © (d) (©) ® @ (h)
C -2.021266%** -13.94149 -2.264660%** -13.00442  -1.888083*** _13.91003 -2.098825%** -12.92469
GTOT 8.29E-10 5.72E-09 -1.38E-09 5.07E-09
GEDU -3.24E-08  -3.58E-08  -4.73E-08  -3.71E-08
GHEALTH -1.34E-07 8.34E-08  -1.20E-07  7.82E-08
GFAC 5.64E-08%**  _476E-09  3.97E-08**  -4.78E-09
(K/L) 4.71E-09%** 2.11E-09%* 5.23E-09%** 2.20E-09%**  549E-09%** 2 67E-09%** 6.16E-09%** 2 79E-09***

SMK 0.136684*** 0.008467 0.127603*** 0.010898 0.141367***  0.008710  0.131268***  0.011207
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Variable Pool FE Pool FE Pool FE Pool FE
(@ (b) (©) (d) (e ® (® (h)
DIP 0.114869%** 0.025130 0.108307***  0.026345
UNIV 0.118777%%*%  0.110692%** 0.074455%*  0.105754%**  0.112249%*% 0.109478*** (.073043*** 0.104166%**
POP -0.022785 1.870299 % -0.017046 1.793008%%*  .0.033311  1.858658*** -0.029551 1.776605%**
LAND 0.399566%** -1.118636 0.405827%** -1.102854 0.401050  -1.104851  0.407440*** -1.086963
R-squared 0.721828 0.924719 0.737185 0.924965 0.730384 0925294  0.743172  0.925561
Note: * significant at 10%, ** significant at 5%, *** significant at 1%
Table 3.: Human Development Estimation Model
Variable Pool FE Pool FE Pool FE Pool FE
C 55.13554 %% -31.37445 55.16638%%* 2420894  55.98753*** .31.74560 57.68626*** -24.31264
GTOT -1.43E-07%* 5.35E-08+* -1.43E-07** 4.86E-08
GEDU -7.84E-08 -2.23E-07*** -1.86E-07 -2.33E-07***
GHEALTH -442E-07 6.61E-07*** _1.70E-07 6.22E-07***
GFAC 6.21E-08  -5.02E-08  7.81E-08  -5.04E-08
(K/L) 1.20E-08** 5.54E-09* 1.20E-08* 6.20E-09 5.68E-09 9.39E-09***  8.04E-09 1.03E-08%**
SMK 0.460688*** 0.026530 0.461839%** 0.045120  0.462814***  0.024567  0.425068***  0.043406
DIP -0.014557 0.192165 0.084400  0.198732%*
UNIV 0.574306%** 0.562313%**  .579923%** 0.524552  0.537607*** 0.559118%** 0.564158*** (.519045%**
POP 0.385614%* 9.300680%** 0.384887** 8.710348  0.365696** 9.266069*** 0.266572  8.647101%+*
LAND 0.368480%** -4.053635 0.367687*** 3932952 0.318708** -3.966468  0.252801*  -3.831528
R-squared 0.510784 0.952957 0.510798 0.953720  0.506375  0.954250  0.488781  0.955057

Note: * significant at 10%, ** significant at 5%, *** significant at 1%.

Table 4.: The comparison of the effectiveness of the government total expenditure and

government expenditure per sector on the economic growth (Fixed Effect)

Variable Expenditure based on Function Total Expenditure
(@ (b)
C -13.91003 -12.92469 -13.94149 -13.00442
GEDU -3.58E-08 -3.71E-08
GHEALTH 8.34E-08 7.82E-08
GFAC -4.76E-09 -4.78E-09
GTOT 5.72E-09 5.07E-09
K/L 2.67TE-09*** 2.79E-Q9*** 2.11E-09%* 2.20E-0Q9%**
SMK 0.008710 0.011207 0.008467 0.010898
DIP 0.026345 0.025130
UNIV 0.109478*** 0.104166*** 0.110692*** 0.105754***
POP 1.858658*** 1.776605*** 1.870299*** 1.793098***
LAND -1.104851 -1.086963 -1.118636 -1.102854
R-squared 0.925294 0.925561 0.924719 0.924965

Note : * significant at 10%, ** significant at 5%, *** significant at 1%.
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Table 5 describes the comparison of the effectiveness of the government total expenditure
and government expenditure based on the sectors on the HDI using Fixed Effect approach. In
general, both the government total expenditure and the expenditure based on functions
namely expenditure on human capital investment in education and health affects the human
development index (HDI) in the province. In details, however, the human capital expenditure
on education has a negative effect on the HDI whereas the expenditure on health gives a
positive effect to the HDI.

The provincial government total expenditure in the regional budget has a significant effect
on the HDI. In comparison, the provincial government total expenditure and government
expenditure based on the functions in the form of human capital investment (totally in health
and education) are more effective than the provincial government total expenditure in the
regional budget expenditure. It indicates that more detailed expenditures based on the
functions are more effective to increase the human development in the region.

The investment expenditure by private sectors is more productive in increasing the labor
productivity. This finding is similar to the previous studies used as references in this study.
The findings based on the types of education are positively relevant to the theories and
education levels made greater contribution to the human development. Statistically, the
greater ratio of labors with university degree and diploma indicates the increasing human
development. Another finding also suggests that the population contributes to human
development.

Table 5.: The comparison of the effectiveness of the government total expenditure and

government expenditure based on the sectors on the HDI (Fixed Effect)

Variable Expenditure based on functions Total Expenditure
(€)) (b)
C -31.74560 -24.31264 -31.37445 -24.20894
GEDU -2.23E-07*** -2.33E-07%**
GHEALTH 6.61E-Q7*** 6.22E-Q7***
GFAC -5.02E-08 -5.04E-08
GTOT 5.35E-08** 4.86E-08
K/L 9.39E-09*** 1.03E-08%** 5.54E-09* 6.20E-09
SMK 0.024567 0.043406 0.026530 0.045120
DIP 0.198732%* 0.192165
UNIV 0.559118*** 0.519045%** 0.562313%*** 0.524552
POP 9.266069*** 8.647101*** 9.300680%*** 8.710348
LAND -3.966468 -3.831528 -4.053635 -3.932952
R-squared 0.954250 0.955057 0.952957 0.953720

Note: * significant at 10%, ** significant at 5%, *** significant at 1%.

4. Conclusion

The following conclusions can be drawn from the research findings. The government total
expenditure generally does not increase the economic growth or labor productivity. The labor
productivity will increase along with higher levels of education, as shown by the ratio of
labors with varied education background. Non-vocational education above vocational high
school education is proved to be productive to increase the province’s labor productivity in
the region. The government expenditure on human capital investment in education and health
does not improve the labor productivity. In other words, the human capital investment is not
productive for the regional economy. Both the government total expenditure and expenditures
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on education and health sectors are not productive to increase the labor productivity.
Meanwhile, the investment by the regional private sectors is productive to improve the labor
productivity. Although economically not productive, the human capital investment in health
sector is able to improve the human development. The effect of the investment can be seen on
the HDI and specifically on the components of HDI. This effect does not occur on the
provincial government total expenditure (if it is viewed from the total expenditure in the
regional budget), which is not effective to increase the human development in each province.

Other findings suggest that the number of population contributes to various components of
human development and labor productivity, whereas the width of the area does not affect both
human development and labor productivity. This indicates that quantitatively, human is a
crucial component to economic growth and human development. As to provinces, the width
of area does not contribute to the economic growth and human development.
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Abstract

The understanding of concentration processes about resources, population, enterprises in
some regions and in the cities is very significant for economists and policy-makers. It’s
caused by the worldwide urbanization trend and local trend of economic activity
agglomeration that increase the regional development differentiation within the country.
Issues of economic activity locations and space distribution are solved by scientists over the
past two centuries. Recent works show the increasing interest of economists to the Zipf’s law
testing in the regional system and the rank-size distribution of the cities. Research aims are to
test the Zipf’s law in the Russian cities and to test the hypothesis that the Russian Zipf
coefficients depends on the size of the geographical territory of the Federal
District.Methodology. In the paper it’s used least square method for tasting the Zipf’s law in
Russian cities in general and separately for the federal districts. There is 1,123 Russian cities
panel (cities with over 1,000 people population in 2014).Results. The Zipf’s law is confirmed
in the territory of Russia in general. According to the Federal Districts the Zipf coefficients
range from -0.65 (Far Eastern Federal District) to -0.9 (the Urals and the North Caucasian
Federal Districts). Equitability of cities hierarchy in the Ural and the North Caucasus Federal
Districts dues to the fact that there are 139 cities located in the 1,789 thous. km2 in the Urals
and 56 cities in the 170 thous. km2 in the Caucasus. In the Far East the city location is very
disperse - 66 cities in the area of 6000 thous. km2 (Zipf coefficient - 0.65). Conclusions.
Testing of the Zipf’s law for the Russian cities in general shows that it’s valid for the small
(8,600 — 15,300 peoples) and large cities (66,700 — 331,000 peoples). For cities panel with
population exceeds 100 thous. people. The Zipf’s law is not valid for cities of more than 1
million people. (exception — the city of St. Petersburg). The result of the study is the
confirmation of the hypothesis that the Zipf coefficient depends on the size of the Federal
District.

Keywords: location theories, the Zipf’s law, the city, the rank-size distribution, the cities
of Russia

JEL classification: R12

1. Introduction

Understanding of concentration processes for resources, population, enterprises at specific
territories and more often in cities is of significant importance at implementation of social and
economic policy. It is associated and world-wide tendency to urbanization and agglomerative
factors arisen in staging area of economical activity and reinforcing differentiation of regional
development within the country. Economic activity is considered as not only location of
industrial production, service sector and other types of activity, but also population, labour
resources, investments and even prosperity (expressed for e.g. in salary level). It shall be
noted that traditionally in allocation theory households and agricultural sector are studied
within land use and do not belong to economic activity (Beckmann, 1999, p. 61).

' This work is supported by RFBR - Russian Foundation for Basic Research, project No. 15-36-
20012
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When business solution on production location in one or other region (city) is taken the
factors which should provide high profitability in the future move to the forefront. We can put
perspectives of further extension of activity, availability of labour resources of the required
level and at a low price, acceptable level of taxes and possibility of subsidies acquisition,
level of infrastructure development, in particular transport one, availability of social objects to
such factors. Regional governments, for its part shall predict dynamics and qualitative
parameters of the above factors for organization of corresponding events on promotion of the
territory attraction.

Issues on the economic activity allocation in territorial area (city, region, country) are
being solved by scientists within two hundred years. Very seldom economics contain
synthetic relationships which can be considered as laws. Zipf’s law for cities is one of the
most evident dependences in economics and public-social sciences in total (Brakman et al.,
1999). Modern studies demonstrate interest of economists to Zipf’s law and the cities rank-
size distribution.

The purpose of the survey, which results are indicated in the present article, is check of
Zipf’s law implementation in the Russian cities, proof or disproof of hypothesis that in Russia
Zipf coefficient depends on size of geographical territory of the federal district.

2. Theoretical background

To obtain the stated objective, let’s study available empirical studies on the given
problems in foreign economic literature. F. Auerbach has proposed hypothesis of empiric
dependence between size of the city (its population) and its rank in hierarchy of region or
country cities (Auerbach, 1913). Zipf’s law ensures that within the territory distribution per
the city size complies with Pareto distribution with index equal to one. Other determination of
the Zipf’s law lies in the fact that if the large cities to be ranged per decreasing of their
population so ratio of two cities population will be inverse to ratio of their ranks (Andreev et
al., 2015). T. Rozen and M. Reznik were the first persons who have performed complex
surveys basing on the 44 countries. Approbation of Zipf’s law has shown that the highest
index of Pareto is for Australia (1.9), the least one — for Marocco (0.8). Surveyors have stated
that in Australia the index is excessive one and they put such a case to the exceptions. If
Australia is removed from sampling, the leader per Pareto index is Nigeria — 1.5.

T. Cameron proposes one-stage structural model for determination of city size,
approbation which has taken part in 121 cities of the USA with population exceeding 100
thous. people. Surveyor states that city size depends on a lot of factors one of which is the
distance to the capitals (Cameron, 1990).

Regularities of the cities hierarchy were stated by P. Krugman (Krugman, 1996). As a
result of analysis of Zipf’s law action for empirical regularity and inadequacy of available
cities he has entered the term “secret of the cities hierarchy”. K. Gabaix states that Zipf’s law
for cities is a sample of agglomerating law which determines the most accurate regularity in
economy. It covers almost all countries and time periods. Scientist states that Zipf’s law shall
be prerequisite for the law of cities growth at local level. Surveyor determines two groups of
such a law explanation. Economical prerequisites and random processes. Economic
explanation is based on balancing of transport expenses, positive and negative external
influence, and difference in effectiveness. Main problem of such a division is that it is
difficult to determine that different economical structures (the USA in 1991 and India in
1911) perform one and the same power balance. Within the given theory there are no
prerequisites for the implementation of Zipf’s law.

Y. Mansury suggests a model, which determines a role of spatial distribution in creation of
Zipf’s law (approbation in the USA). In model the distribution per cities sizes obtains
permissible balance. The author extends functions of model due to the inclusion of external
effects (Mansury, 2007).

Z. Xu and R. Harriss state that Zipf’s law is observed in the most part of countries.
Concept of cities size distribution requires accounting of inter-city relations on the process of
economic growth (Xu et al., 2010).

N. Moura and M. Ribeiro call Zipf’s law as demonstration of complex systems dynamics:
“demographic distribution of individuals over the earth surface having sharp peaks of
population concentration in cities alternating with relatively large spreads, where population
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density is much low, observes power law of typical dynamics of complex systems” (Moura et
al., 2006).

L. Benguigui and E. Blumenfeld-Lieberthal have developed a dynamic model for
measurement of city size using Zipf’s law (Benguigui et al., 2007). The given model is based
on two factors: Random multiplicative growth and increasing of cities number. Authors have
detected such particularities of model as adaptation to various conditions and time effect on
city system.

B. Jiang and T. Jia study geo-spatial perspective of justice of Zipf’s law in the cities of the
USA (Jiang et al., 2011). Results of their searches are verified by the Zipf’s law observance
within the territory of entire country. Scientists state that cities correspond to power
distribution, Zipf coefficient is varied at one.

V. Andreev and V. Lukianova has checked Zipf’s law in cities of the Chuvash Republic,
which stated implementation of Zipf’s law for a set of city districts (Andreev, 2015). If
sample will contain Cheboksary city district the Zipf’s law is violated.

3. Methodology

Zipf’s law relating to the distribution of cities size generally is presented by dependence
between city rank (r) and its size (s), sometimes this rule is named as “rank-size”. It can be
represented by the following formula:

S=r 1(1)

Corresponding city size s will be equal to 1.1/2, 1/3 and etc. If city rank r is equal to 1.2.3.
The largest city is twice larger the next per rank and tree times larger than the third one and
etc. The given equation has a common nature for economic parameters in distribution of
profits and sizes of companies (Alperovich, 1984).

Power-based equation of Zipf’s law is presented as follows:

-a
y=hkx" @
where x- quantity, &- constanta, and a- exponent of power law. The given law is known as
Pareto distribution. Italian scientist V. Pareto has stated distribution of prosperity among the
regions and has determined that it is quite uneven: 20% of population owns 80% of prosperity
(wealth), and 80% of population — only 20% of prosperity — rule “rich grows richer”.

B. Jiang and T. Jia for determination of power function allows constructing logarithmic
graph in the form of straight line (Jiang et al., 2011):

ln(y) =—q ln(x) + ln(k) 3)

Zipf’s law or Pareto distribution are equation of power law. Value of exponent o for power
function is determined by method of least square, method of systematic drift is also known.
Due to the fact that function of power distribution is not always compared with other types of
distribution such as logarithmically normal distribution and exponential distribution, any
hypothesis concerning the given law is very hard to adduce.

Probable methods were proposed by M. Goldstein (Goldstein et al., 2004), M. Newman
(Newman, 2005) basing on the Kolmogorov-Smirnov test for determination of distribution
per power law. These methods are used not only for correspondence to data (or their part) per
power law but also for determination insofar as these data comply with other types of
distribution. Indicator is specified by the following formula (Jiang et al., 2011):

-1
a=1+ n{Zlni} )
X min

a means exponent to be valued, x,;- minimum value which distribution per power
function obtains. In Zipf’s law exponent is equal to one.

Kolmogorov-Smirnov test, modified by A. Clauset (Clauset et al., 2009), allows obtaining
maximum correspondence: Cities sizes were in accordance with law on power distribution.
Main idea — maximum distance (J) between data per cumulative function of density and
model created:
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5 =max|f (x) - g(x)

where f(x) - cumulative function of synthetic data with value not less x,,, . and g(x) -
cumulative function of power law of distribution which in the best way corresponds to
condition x> X,

> X > ‘xmim Q)

4. The data

To check Zipf’s law in the Russian cities, we have used data of Federal service of
government statistics of 2014. Survey object is the Russian cities within federal districts and
country as a whole. Sampling has included settlements with city status in 2014. In total the
sampling was formed which has included 1,123 cities with population from 1 thous. people to
12108.3 thous. people. The next stage of survey fulfillment of Zipf’s law was checked in the
Russian cities with population exceeding 100 thous. people. Due to the fact that within the
territory of federal district number of cities with population exceeding 100 thous. people. Is
insignificant, for economic analysis check of Zipf’s law action was performed for the Russia
totally.

5. Results

Classification of Russian cities per the population is as follows: small towns — population
up to 20 thous. citizens, medium cities — from 20 to 100 thous. citizens, large cities from 100
to 250 thous. citizens, big cities — from 250 thous. to 1 mls. Taking into consideration such a
classification, let’s review the Russian cities in 2014 (Table 1).

Table 1. Classification of the Russian cities per population in 2014

Small towns, Medium cities, Large cities, Big cities,

up to 20 thous. 20 — 100 thous. 100 — 250 thous. 250 -1000
Federal district people people people thous.people

qty of Ratio, % gty of  Ratio, qtyof  Ratio, gty of  Ratio,

units units % units % units %
Central 139 45 124 40 27 9 17 6
North-western 84 56 53 36 4 3 7 5
Southern 19 24 43 53 9 12 11
North- Caucasian 7 13 35 62 9 16 9
Privolzhsky 71 36 95 47 15 8 17 9
Ural 32 23 86 62 11 8 10 7
Siberian 44 34 65 50 11 8 10 8
Far Eastern 30 46 26 39 6 9 4 6
Total per Russia 4, ¢ 38 527 47 92 8 78 7

At the Russian territory the most part of cities of the medium size. In some districts small
towns are prevailing: In Central federal district — 45% of total number, North-Western federal
district — 56 %. As analysis results show average number of small and medium cities exceeds
number of large and big ones in five times. For calculation in research method of least squares
is used for distribution exponent determination.

Graphs which show regularity rank-size (Zipf’s law) in cities at regional and national level
in the Russia are indicated in Fig. 1.
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Figure 1 Dependence “rank-size”, calculated for the Russian cities in total and per federal

districts
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Conventional symbols: + - observed; — - linear.

In Central federal district distribution of population corresponds to Zipf’s law except for
very small towns (1,000-6,000 people) and nine largest cities (408,500-1,014,600 people). It
is noticeable that Moscow falls within the scope of Zipf’s law. For such cities as Voronezh,
Yaroslavl, Ryazan, Lipetsk, Tula, Kursk, Tver, Ivanovo, Bryansk, it is necessary to increase
population.

In Northern-Western federal district small towns with population from 1,200 to 5,800
people, large cities — from 187,300 to 448,500 people fall within the scope of Zipf’s law.
Saint-Petersburg falls within the scope of Zipf’s law at that its population can be even less.

In Southern federal district there is a following situation: small towns (9,000-18,000
people) do not correspond to the distribution of Zipf’s law. Large cities — Rostov-on-Don
(1,109,800 people) and Volgograd (1,018,000 people) — it is reasonable to increase
population.

Due to the North-Caucasian federal district it shall be noted that such large cities as
Makhachkala (578,300 people), Stavropol (419,800 people), Vladikavkaz (307,300 people),
big cities - Pyatigorsk (146,000 people) and Khasavyurt (135,300 people) shall increase their
population. Small towns with population from 4,800 people to 10,400 people in North-
Caucasian district do not fall within the Zipf’s law.
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Within the territory of Privolzhsky federal district exception from Zipf’s law is small
towns with population from 2,100 to 5,800 people, large cities — from 1,096,700 to 1,263,900
people (Nizhny Novgorod, Kazan, Samara, Ufa).

In Ural federal district bright discrepancy to Zipf’s law is detected in Ekaterinburg
(1,412,300 people) and Chelyabinsk (1,169,400 people). Increasing of population is required
for such cities as Tyumen (679,900 people), Magnitogorsk (414,900 people), Nizhny Tagil
(357,300 people), Surgut (332,300 people). Population of small towns which do not
correspond to rank-size law is varied from 8,000 to 16,100 people.

IN Siberian federal district Zipf’s law covers small towns (1,900-8,600 people) and large
Novosibirsk (1,547,900 people), Omsk (1,166,100 people), Krasnoyarsk (1,035,500 people),
Barnaul (632,800 people), Irkutsk (613,000 people).

At the territory of Far Eastern federal district Zipf’s law covers small towns with
population from 9,400 to 11,800 people, in medium from 58,800 to 94,300 people, and in
large one — Artem (102,400 people). For all the rest cities of the federal district Zipf’s law is
not implemented.

At check of Zipf’s law in total for the Russian cities the following statements were
detected. The law covers small towns with population from 8,600 to 15,300 people, large —
from 66,700 to 331,000 people.

Basing on the analysis results of cities with population exceeding 100 thous. people. The
following conclusion can be made: Zipf’s law does not cover cities with population exceeding
mln. people (except for Saint-Petersburg).

Results of Zipf’s law analysis within the Russian cities are indicated in Table 2.

Table 2. Results of Zipf’s law analysis in the Russian cities per federal districts in 2014

Federal district Qty of cities Territory Minimum Maximum Coefficient
in federal area, population of population of of Zipf for
district, thous. cities included cities included district
units km’ in in federal city, coeff.
federal district,
district, thous.people
thous.people
Central 307 650 1 12108.3 -0.76
North-western 148 1677.9 1.2 5132 -0.7
Southern 79 421.3 9 1109.8 -0.82
North- Caucasian 56 170 4.8 578 -0.9
Privolzhsky 198 1037 2.1 1096.7 -0.73
Ural 139 1789 8 1169.4 -0.9
Siberian 130 5114.8 1.9 1547.9 -0.7
Far Eastern 66 6000 1.2 603.2 - 0.65
Total per Russia 1123 16860 1 12108.3 -0.77

We have studied exposure of Zipf’s law separately in each Russian federal district in 2014.
This allows determining the following particularities. In total Zipf’s law covers the entire
territory of Russia. Per districts, Zipf coefficient is varied within the range from —0.65 (Far
Eastern federal district) to —0.9 (Ural and North-Caucasian federal districts). We suppose that
evenness of hierarchy of cities included in Ural and North-Caucasian federal districts is
determined to the fact that in Ural federal district 139 cities are located at the territory of 1789
thous. km?, in Caucasian - 56 cities — at 170 thous. km?. In Far East cities are located rare - 66
cities at the territory 6000 thous. km* (Zipf coefficient — -0.65).

As a result of the analysis on Russian cities sampling with population exceeding 100
thous. people, we have obtained Zipf coefficient -1.13, that indicates even distribution of
cities to be studied at the Russian territory in total. High values of R* (app. 0.9) indicate
presence of strong binding: rank-size”.
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6. Conclusion

In the present article we have checked implementation of Zipf’s law at regional and
national level in Russia in 2014. Survey has included settlements with “city” status with
population in 2014 from 1000 people to 12108.3 thous. people. Individually analysis on
sampling of cities with population exceeding 100 thous. people was performed.

We have detected that Zipf’s law is implemented within the Russian territory in various
degree. Analyzing federal districts separately we have determined that the present law does
not cover small towns with population from 1,000 people to 18 thous. people and large from
135.3 thous. people to 5,132 thous. people. It shall be noted that Moscow in Central federal
district corresponds to Zipf’s law. At check of Zipf’s law totally for the Russian cities we
have detected that the law covers small (8,600 people -15,300 people) and large (66,700
people — 331,000 people) cities. The most interesting is sampling of cities with population
exceeding 100,000 people. In this group Zipf’s law does not cover cities with population
exceeding 1 mln. people (except for Saint-Petersburg).

Within Russia, Zipf coefficient is varied within the range from -0.64 (Far Eastern federal
district) to 0.9 (Ural and North-Caucasian federal districts). At analysis of sampling of cities
with population exceeding 100 thous. people Zipf coefficient was - 1.13, which indicates
evenness of cities hierarchy in this sampling. Result of the surveys performed was verification
of hypothesis upon the presence of dependence of Zipf coefficient on sizes of geographical
territory of federal district.
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Abstract

Towards conceptualizing and understanding the spatial impact of the contemporary
economic crisis, the paper scrutinizes the spatial variations of employment change in Greece.
To this end, the paper employs a trade-adjusted shift-share analysis; a shift-share formulation
accounting for employment changes resulting from changes in exports, imports and domestic
demand. Trade-adjusted shift-share analysis is employed against the backdrop of the world
economy, on the basis of employment data that refer to NACE Rev. 2 aggregation sectoral
levels and to NUTS II spatial level, and covers the early-crisis period (2008-2011). The
results obtained highlight the negative national effect component as an outcome of the shocks
and the upsets that the Greek economy has suffered. The industry mix component and the
competitive shift component are positive only for specific regions and sectors. Particularly,
for the industry mix component it comes that all Greek regions specialize in sectors that, at
the national level, are export-declining and import-declining and experience labor
productivity losses.

Keywords: economic crisis, employment change, Greek regions, trade-adjusted shift-
share analysis

JEL classification: C10, F10, L16, R11, R12

1. Introduction

Towards conceptualizing and understanding the spatial impact of the contemporary
economic crisis, the paper scrutinizes the spatial variations of employment change in Greece,
a country being within a stressful context of economic recession, fiscal consolidation and
structural adjustment (Greek Ministry of Finance 2010, 2011 and 2012); an outcome of both
exogenous and endogenous factors (Oltheten et al. 2003, Kotios and Pavlidis 2012, Petrakos
et al. 2012, inter alia). To this end, the paper employs the trade-adjusted shift-share analysis; a
shift-share formulation accounting for employment changes resulting from changes in
exports, imports and domestic demand. Trade-adjusted shift-share analysis is employed
against the backdrop of the world economy and covers the early-crisis period (2008-2011).
Though small in duration, the period of analysis is extremely importance as it captures the
shocks and the upsets that the Greek economy has suffered, just after the eruption of the
economic crisis.

The analysis is employed on the basis of employment data, derived from the Hellenic
Statistical Authority (ELSTAT 2015), that refer to NACE Rev. 2 aggregation sectoral levels
and the NUTS II spatial level. Employment has been preferred over GDP as measure of
analysis under the rationale that employment data is the most available, at a timely manner,
input for evidence-based policy-making at the regional level. Apparently, this allows for a
systematic account as regards the spatial impact of economic crisis. National-sectoral-level
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data for GDP are derived from ELSTAT (2015) while trade activity (i.e. value of exports and
imports flows), necessary for the application of the trade-adjusted shift-share analysis, are
derived from UN (2015a, 2015b). Both variables are expressed in real (i.e. inflation-adjusted)
terms (i.e. constant, year 2000, prices), with the utilization of deflators obtained from the
World Bank. Due to the fact that trade data refer to SITC sectoral level, the necessary sectoral
arrangements have been made for the sake of compatibility with the corresponding
employment and GDP data.

The paper is organized as follows: The next section describes the trade-adjusted shift-share
analysis. The third section sketches the profile of the Greek regions. The fourth section
discusses the results derived from the application of the trade-adjusted shift-share analysis.
The last section offers the conclusions.

2. The trade-adjusted shift-share analysis

Shift-share analysis is a method of decomposing regional employment growth patterns
into expected (share) and differential (shift) components. On the basis of the propositions
made by Dunn (1959), Rosenfeld (1959) and Esteban-Marquillas (1972), the standard shift-
share analysis treats regional employment changes (i.e. gains or losses) between two points in
time as the sum of three components: (a) the national effect, (b) the industry mix, and (c) the
competitive shift. The national effect component represents the share of regional job growth
attributable to growth of the national economy (i.e. how much regional growth can be
attributed to the national growth?). The industry mix component represents the share of
regional job growth attributable to differences in industry and total national growth rates (i.e.
how much regional growth can be attributed to the region’s mix of industries?). The
competitive shift component represents the share of regional job growth attributable to
differences in regional and national industrial growth rates (i.e. how much regional growth
can be attributed to the region’s competitiveness?).

Let £ be standing for employment, I for sectors, ' for regions, for base (initial) year,

and t for terminal (final) year. The change in regional employment is given by:

E' —E’ .
AE’ :ZE,."Oel.’ , whereel =———_. The regional employment change can be, further,
i i0
decomposed as the sum of the national effect, the industry mix and the competitive shift:
Y E - E,
AE" = ZEi’Oe +ZE{O(€,. —e)+ZEi’0(el.’ —el,), where e :Z—E and

national _ effect industry _mix competitiv e _ shift

Z Z Ez’r - Ei:)

225
Shift-share analysis was first applied by Dunn (1960), for the calculation of employment
changes in the USA over the period 1939-1954, even though its origins date back in the 1940s
(Jones 1940, Creamer 1943). Later on, it was popularized, mainly, by the contributions made
by Fuchs (1962) and Ashby (1964), who measured the corresponding employment changes
over the periods 1929-1954 and 1940-1960, respectively. Despite the lack of theoretical
substance and the criticism surfaced (see, inter alia, Houston 1967, MacKay 1968,
Cunningham 1969, Richardson 1978, Theil and Gosh 1980, Bartels et al. 1982), shift-share
analysis became, pretty soon, an extremely useful, and easy-to-use, tool for regional
economists trying to sketch the economic profiles of regional economies.

Yet, one serious criticism against the (standard) shift-share analysis has to do with the use
of the national economy as the norm against the measurement of changes in the regional (i.e.
sub-national) economies as international trade - the first type of linkage between economic
entities (Cornett 1996), and one of the most expedient (economic) factors in pushing
economies into integration (Paas and Tafenau 2008) - becomes increasingly important to both
national and, consequently, regional economies. Indeed, the process of (economic) integration
eliminates border obstacles in factor movements and further intensifies itself via the reduction
of transactions costs (Kallioras et al. 2009). The abolition of border obstacles allows for the

e =
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emergence of several spatial forces related to exports and imports competition, thus
increasing regional competition (Briilhart et al. 2004). In an attempt to deal with this
criticism, Markusen et al. (1991) modified shift-share analysis proposing a trade-adjusted
shift-share counterpart — the trade-adjusted shift-share analysis — where the conventional
national effect and industry mix components are, further, disaggregated to account for
regional employment growth resulting from changes in exports, imports and domestic
demand. In addition, since output has been used as the base against which the relative
importance of both imports and exports has been measured, the national effect and industry
mix components have been, further, extended to account for possible effects on employment
due to productivity gains. That is, it represents hypothetical losses in employment in cases
where output growth leads to disproportionately smaller employment growth.'

Trade-adjusted shift-share analysis is based on the relationship: O0=D+X —M , where @

is the value of production (i.e. GDP), D' is domestic demand (i.e. apparent consumption),

A stands for exports and M stands for imports.
The national effect component of the trade-adjusted shift-share analysis is given by:

ZE e—z (e+q—q)= ZEZ’Oq+Z ~¢). In this relationship, qz% is the

0

national-level growth of output. The term ZEi’(']q can be, further, decomposed as:

: : D, -
Y=L a e ne) where =L

i Qo QO QO

X -X . M -M .. .
demand, x:’T° growth in exports, and m =’T" growth in imports. The national

0 0

effect component of the trade-adjusted shift-share analysis is fully decomposed as:

SO 1 R Y BT

D . .
® represents growth in domestic

labor_productivity national effect

domestic_demand_national_effect  exports_national _effect  imports_national_effect

D X M
It can be confirmed that: g=d —+x—>-m—2.

g O o)
The industry mix component of the trade-adjusted shift-share analysis is obtained by the

relationship: » E; (e, —e)=>"E;(q,-q)+ Y E((e, —e)-(g,—q)). The term > E (g, - q) can be,

further, decomposed, yielding:

Z (g, -q)= ZE K 2 X""—M"’J—[d&ﬂ){" M“H. The latter becomes:

i Qz 0 Ql 0 Qi 0 QO QO QO

. X M. M
El\(g —x—C | =) Ep| m——m—= |
2Ea-a)=2E [ 00 ) 2.E [ 0, xQo] 2 (’" 0, ’"on

domestic_demand_industry_mix exports_industry _mix imports_industry _mix

Thus, the industry mix component of the trade-adjusted shift-share analysis can be, fully,
decomposed as:

! At this point, it should be noted that in Markusen et al. (1991) there have been some typographical errors that
prevent the reader to fully comprehend the proposed methodology. These errors have offered the opportunity for a
fertile discussion of this methodological proposition in the literature (Dinc and Haynes 1998a and1998b). Noponen
et al. (1998) account for these errors and respond to the comments raised. Thenceforth, there have been many
empirical studies in the literature deploying the trade-adjusted shift-share analysis (Fotopoulos et al. 2010,
Kowaleski 2011, Chiang 2012, inter alia).
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. D. D, X. X . M. M
Ele—-e)=) E|d—L—d= |+ El| x 2 —x—2 |- E'| m—2—m— |+
zZ ole—e) Z,: ’0[ o QOJ Z,: ’0[ e QOJ Zz: lo[ "0 QoJ

domestic_demand_industry_mix exports_industry_mix imports_industry_mix
»
+ ZEiO((ei - e) - (% - Q))
i

labor_productivity industry_mix

The competitive shift component of the trade-adjusted shift-share analysis remains the
same as in the standard version of the method.

As far as the interpretation of the components of the trade-adjusted shift-share analysis is
concerned, it should be noted that the national effect component has four sub-components: (a)
the domestic demand national effect, (b) the exports national effect, (c) the imports national
effect, and (d) the labor productivity national effect. These sub-components would represent,
respectively, the effect on employment through a residual effect of national demand shifts, the
hypothetical effect if employment were to expand proportionately to national exports, the
effect on employment through national imports substituting for domestic production, and a
correction factor as productivity gains (losses) may lead to employment losses (gains) if
output growth leads to disproportionately smaller (greater) job growth. The industry mix
component of the trade-adjusted shift-share analysis, also, has four sub-components: (a) the
domestic demand industry mix, (b) the exports industry mix, (c) the imports industry mix, and
(d) the labor productivity industry mix. These sub-components would represent, respectively,
the residual effect of domestic demand on local industries, the hypothetical employment
effect as if a region’s industries expanded proportionally to national export sales in those
industries, the hypothetical employment effect through import substitution for region’s
industries, and a correction factor as productivity gains (losses) may lead to employment
losses (gains) if the national-level productivity growth of the region’s industrial structure has
outperformed (lagged-behind) the corresponding productivity growth of the nation’s
industrial structure. Evidently, the employment effects attributed to domestic demand, exports
and imports shifts are all hypothetical. The basic assumption is that output-based measures
are translated into jobs as if employment-to-output ratios had remained constant. The labor
productivity components come into play to account (as correction factors) for possible shifts
of employment-output ratios.

Within the framework of internationalization / economic integration, (especially) the
decomposition of the industry mix component of the trade-adjusted shift-share analysis, and
the consequent interpretation of the results, is of great importance. This is so as international
trade has a direct impact on the level and the nature of regional sectoral specialization,
changing, significantly, the mix of opportunities and threats of the external environment
(comparing to the corresponding mix of a closed economy) and accentuating the importance
of the indigenous strengths and weaknesses.

The domestic demand industry mix sub-component 1is positive when:
D it D io D t D 0

o, 9
the national level, whereas total economy faces domestic demand decline, or (b) a sector faces
domestic demand expansion, at the national level, at a higher rate than total economy, or (c) a
sector faces domestic demand decline, at the national level but at a lower rate than total
economy. In contrast, the domestic demand industry mix sub-component is negative when:
D it D io D t D 0

o, 9
national level, whereas total economy faces domestic demand expansion, or (b) a sector faces
domestic demand expansion, at the national level, but at a lower rate than total economy, or
(c) a sector faces domestic demand decline, at the national level, at a higher rate than total
economy.

> 0. This means that: (a) a sector faces domestic demand expansion, at

< 0. This means that: (a) a sector faces domestic demand decline, at the
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The exports industry mix sub-component is positive when: X=Xy X=Xy > 0. This

QiO QO
means that: (a) a sector is export-expanding, at the national level, whereas total economy is
export-declining, or (b) a sector is export-expanding, at the national level, at a higher rate than
total economy, or (c¢) a sector is export-declining, at the national level, but at a lower rate than
total economy. In contrast, the exports industry mix sub-component is negative when:
X it X io X t X 0
o, 9
level, whereas total economy is export-expanding, or (b) a sector is export-expanding, at the

national level, but at a lower rate than total economy, or (¢) a sector is export-declining, at the
national level, at a higher rate than total economy.

< 0. This means that: (a) a sector is export-declining, at the national

M. -M, M -M
it io t 0 >
QiO QO

This means that: (a) a sector is import-expanding, at the national level, whereas total economy
is import-declining, or (b) a sector is import-expanding, at the national level, at a higher rate
than total economy, or (c) a sector is import-declining, at the national level, but at a lower rate
than total economy. In contrast, the imports industry mix sub-component is negative when:
Mit _Mio Mt _Mo

0O, o)
level, whereas total economy is import-expanding, or (b) a sector is import-expanding, at the
national level, but at a lower rate than total economy, or (c) a sector is import-declining, at the
national level, at a higher rate than total economy.

The labor productivity industry mix sub-component is positive when:
(9, —e)—(q—e) = 0. This means that: (a) a sector experiences productivity increase, at the

The imports industry mix sub-component is positive when: 0.

< 0. This means that: (a) a sector is import-declining, at the national

national level, whereas total economy experiences productivity decrease, or (b) a sector
experiences productivity increase, at the national level, at a higher rate than total economy, or
(c) a sector experiences productivity decline, at the national level, but at a lower rate than
total economy. In contrast, the labor productivity industry mix sub-component is negative
when: (g, —e;) — (g —e) < 0. This means that: (a) a sector experiences productivity decrease,

at the national level, whereas total economy experiences productivity increase, or (b) a sector
experiences productivity increase, at the national level, but at a lower rate than total economy,
or (c) a sector experiences productivity decline, at the national level, at a higher rate than total
economy.

3. The profile of the Greek regions

Greece is divided into 13 NUTS II regions, namely: Anatoliki Makedonia & Thraki,
Kentriki Makedonia, Dytiki Makedonia, Thessalia, Ipeiros, lonia Nisia, Dytiki Ellada, Sterea
Ellada, Peloponnisos, Attiki, Voreio Aigaio, Notio Aigaio, and Kriti. Attiki is the capital
region of Greece, where the capital city of Athens is situated. Kentriki Makedonia hosts the
city of Thessaloniki, the second Greek metropolitan area. lonia Nisia, Voreio Aigaio, Notio
Aigaio, and Kriti are entirely insular regions. The rest of the Greek regions are mainly
continental. Dytiki Makedonia is the only Greek region which has no access to the sea. Figure
1 depicts the nomenclature of Greek regions and Table 1 presents some stylized facts. Notable
is the fact that jointly the regions of Attiki and Kentriki Makedonia concentrate more than the
50% of Greece’s population and produce more than the 50% of Greece’s GDP.
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Figure 1: The nomenclature of the Greek regions
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Table 1: Stylized facts for the Greek regions, year 2011

REGION AREA POPULATION GDP
NAME 5 - %
(km®) (% country) |(inhabitants)|(% country) © country)
Anat"“kiTl}\lf:lﬁfdonia &1 14,157 10.7 608,182 5.6 307,879 5.0
Kentriki Makedonia 19,146 14.5 1,881,869 | 174 | 1,011,962 | 163
Dytiki Makedonia 9,451 7.2 283,689 2.6 145,668 2.4
Thessalia 14,036 10.6 732,762 6.8 395,931 6.4
Ipeiros 9,203 7.0 336,856 3.1 188,030 3.0
Tonia Nisia 2,306 1.7 207,855 1.9 128,659 2.1
Dytiki Ellada 11,350 8.6 679,796 6.3 395,858 6.4
Sterea Ellada 15,549 11.8 547,390 5.1 297,289 4.8
Peloponnisos 15,489 11.7 577,903 5.3 339,639 5.5
Attiki 3,308 2.9 3,827,624 | 354 |2355002| 38.0
Voreio Aigaio 3,835 2.9 199,231 1.8 101,125 1.6
Notio Aigaio 5,285 4.0 308,975 2.9 170,099 2.7
Kriti 8,335 6.3 623,065 5.8 354,678 5.7
GREECE 131,950 100.0  [10,815,197| 100.0 |6,191,819 | 100.0

Source: ELSTAT (2015) / Authors’ Elaboration

Tables 2 and 3 present the sectoral employment allocation of Greek regions. 9 NACE-2
sectors considered, namely: agricultural products, manufacturing products, construction,
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transport & travel, informatics & information services, financial & insurance services,
cultural & recreational services, government services, and other business services.

The overwhelming majority of sectors is highly concentrated in the capital region of Attiki
with shares ranging (year 2011) from 33% (construction) to 68% (informatics & information
services). The only exception to that is the sector of agricultural products that is mainly
concentrated in the other metropolitan region of Kentriki Makedonia. This fact verifies the
prevailing role of the metropolitan region of Attiki that generates imbalances in the
production pattern of Greece not only by producing over the half of GDP but also by
presenting high concentration levels in nearly all the production sectors. Slight trends of
partial de-concentration seem to have taken place during the early-crisis period as the
concentration shares in most of the sectors in Attiki have decreased (exceptions are found to
the sectors of agricultural products, construction and government services).

Under a different perspective, noteworthy is the fact that nearly all Greek regions
specialize primarily in the sector of transport & travel (except Peloponnisos that specialize in
agricultural products) and secondarily in government services. Greece’s production base
historically - due to poor industrial performance and deindustrialization trends - was
restructured, mainly, towards local-scale services (i.e. government services) as well as in
tourism activities (Panteladis and Tsiapa 2012). Noteworthy is, also, the fact that no Greek
region specialize in the sectors of construction, informatics & information services, financial
& insurance services, cultural & recreational services, and other business services underlying
their low-tech services specialization ability.

Table 2: Sectoral employment allocation (% country) in the Greek regions, years 2008 and 2011

. info/ics &| fin/al & | cult/al & other
agri/al |manuf/ng trans/rt &| . . . gov/ment
const/on info/ion | ins/nce recr/al . buss/ss
products | products travel . . . services .
REGION services | services | services services
NAME (% % % % % (% (% (% (%
country) | country) | country) | country) | country) | country) | country) | country) | country)
2008 {2011|2008(2011{2008|2011{2008{2011{2008(2011{2008{2011|2008(2011{2008|2011| 2008 {2011
Anatoliki
Makedonia
& Thraki | 11.0 {10950 |45 (4734|140 (41|1.7]|21|3.0(30|3.0|27(56|56]| 3.7 |32
Kentriki
Makedonia | 17.6 [16.7(20.0{19.2|16.2(12.6|16.5|16.8(13.0|14.4|11.5|13.4{15.6|15.1|15.8[16.0| 17.1 {16.0
Dytiki
Makedonia | 3.6 |32 (36|44 |3.0(24|18|20(03(05|12|12|16|16|24(23]| 0.8 1.3
Thessalia | 11.7 {13.1| 64 (59 |6.6 |56 |55|57|06|09|38[39(49|47|72]63| 40 |44
Ipeiros 49 [47123|28(39(43|25(28(09|06|1.7][16[22|18(35(33| 1.8 |22
Ionia Nisia | 3.0 |3.1{08|09|24(28(29[26|01[02|09|14|18|19|14]|15]| 1.7 |17
Dytiki
Ellada 109 |11.1|142 471721795860 |3.0[33(3.7(39|41|58|64|63| 45 |[4.6
Sterea Elladal 8.1 | 7.6|6.7|7.7|57 |63 |43 |41(25(22(29(24[32[34[39(39]| 27 |32
Peloponnisos| 14.9 (13439 (44|56 |73 |46|45|3.0(|26|27|3.1|40|54|50(4.1| 29 |32
Attiki 3.0 | 3.2140.4|38.8(33.4(33.6/39.9(39.8(69.8167.9|61.9(60.6(53.2|50.6(39.4[41.3| 52.6 [51.9
Voreio
Aigaio 1.8 (181011 (15|18|16|17|1.1|12|1.1]10[08|09(22|23| 09 |1.0
[Notio Aigaio| 1.5 | 1.8 |1.7]20(33(53[4.1(|36[12|13[14|12]19|1.8(23[23] 20 |25
Kriti 80 [95(39|36|66(67|64|63[27|27|41(32(3.7|44(49|49| 54 |48
TOTAL |100.0(100.0100.0/100.0(100.0(100.0/100.0100.0100.0{100.0{100.0(100.0[100.0/100.0(100.0100.0, 100.0 {100.0|

Source: ELSTAT (2015) / Authors’ Elaboration
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Table 3: Sectoral employment allocation (% region) in the Greek regions, years 2008 and 2011

. info/ics &| fin/al & |cult/al & other
agri/al |manuf/ng trans/rt &| . .. . . gov/ment
const/on info/ion | ins/nce | recr/al . buss/ss total
products | products travel . . . services .
REGION services | services | services services
NAME % (% (% (% (% (% (% (% (% o .
: ; : : : ; : : : (% region)
region) | region) | region) | region) | region) | region) | region) | region) | region)
2008 2011[2008[2011[20082011[20082011[2008201120082011200820112008201120082011| 2008 |2011
Anatoliki
Makedonia | 23.6 [25.6{11.8{10.0 7.3 | 3.8 [24.7(26.2/ 0.6 | 0.8 | 1.5 | 1.6 | 3.7 | 3.7 |21.8]23.8| 5.0 | 4.6 | 100.0 {100.0}
& Thraki
Kentriki 11y 5117 9l14.4(12.0[ 7.7 | 4.3 [31.2[33.0| 1.4 | 1.6 | 1.7 2.1| 6.0 | 6.3 [19.0[20.8] 7.1 | 7.1 | 100.0[100.0
Makedonia
Dyt1k1_ 17.1 {15.8(18.9|20.5{10.3| 5.7 [24.4|126.9/ 0.3 {04 | 1.2 |1.3]|4.4|4.6|21.2]20.8/2.4|4.0 (100.0 {100.0
Makedonia
Thessalia | 19.7 |23.8|11.9(10.1| 8.1 (4.9 [27.1|28.4/ 0.2 {02 |1.4|1.6 4.9 5.1 (22.3]20.9/4.4|5.0(100.0 {100.0
Ipeiros 18.0 (17.9/ 9.5 (10.1{10.5| 8.0 [26.9(30.0{ 0.5 [ 0.4 | 1.4 |1.4{4.9(4.0(23.9]23.1|4.3|5.1(100.0{100.0
Ionia Nisia | 15.6 {17.2{4.914.819.3|7.5|44.6/40.7/0.1|0.2|1.0|1.7|5.6|6.3 |13.3|15.7/5.6 | 5.9 |100.0 [100.0
gl}l,tal(li(z; 19.4120.2/8.218.1[9.416.9(30.11299(09 (09 |1.5(1.6|4.4|6.3]|21.1{20.9/5.1|5.2(100.0({100.0
Sterea Ellada) 18.4 |18.5|16.8(17.7/9.5 | 7.3 [28.4(27.5/09 (0.8 [1.5(1.3 (4.2 (4.9 (16.2{17.2[4.0 4.7 [100.0 {100.0
Peloponnisos| 29.2 [28.5| 8.4 | 8.7 (8.0 7.525.9126.1/1.0 {09 1.2 | 1.4 |4.6|6.8 |18.1{15.8/3.6 | 4.2 |100.0 (100.0]
Attiki 09 [1.0(12.7{11.2|/6.9|5.033.0{33.5/3.3|3.2(4.0|4.1{9.0]|9.2(20.7(23.1|9.6 | 9.8 |100.0 {100.0
Xi’grig 13.0 [12.5)7.7[7.4 | 7.7 6.1 |33.132.8| 1.3 | 1.3 | 1.8 | 1.6 | 3.4 | 3.6 |27.9(30.4| 4.1 | 4.2 [ 100.0 [100.0
[Notio Aigaio| 6.1 |7.6|7.7|8.19.7(10.8/47.6/42.1/0.8 0.9 |1.2|1.2|4.5|4.6(17.3|18.2|5.1|6.5|100.0 (100.0]
Kriti 1541194/ 8316.9[9.3|6.6(36.11354/09(0.8|1.8(1.4(|4.2(5.2|17.3|18.2|6.7|6.0(100.0(100.0

Source: ELSTAT (2015) / Authors’ Elaboration

4. Application of the trade-adjusted shift-share analysis for the Greek regions

During the early-crisis period (2008-2011), Greek employment declined at about 13.52%,
Greek GDP declined at about 14.29%, Greek exports declined at about 14.13%, and Greek
imports declined at about 36.23%. Needless to say, all Greek regions exhibited a decline in
terms of employment. Yet, there are some notable exceptions (i.e. slight increases) at the
sectoral level, namely: agricultural products (Thessalia, Notio Aigaio, and Kriti), informatics
& information services (Anatoliki Makedonia & Thraki, Dytiki Makedonia, Thessalia, and
Ionia Nisia), financial & insurance services (Kentriki Makedonia, Ionia Nisia, and
Peloponnissos), cultural & recreational services (Dytiki Ellada, Peloponnissos, and Kiriti),
government services (lonia Nisia), and other business services (Dytiki Makedonia, Ipiros,
Sterea Ellada, and Notio Aigaio).

Table 4 presents the economy-wide results of the trade-adjusted shift-share analysis” for
the Greek regions with respect to the world. The national effect component is negative for all
Greek regions, an outcome of the major shocks and upsets that the Greek economy has
experienced (in such a short period). The same holds at the sectoral level, also. The industry
mix component is positive for the regions of Anatoliki Makedonia & Thraki, Thessalia, lonia
Nisia, Dytiki Ellada, Peloponnisos, and Voreio Aigaio. The aforementioned regions specialize
in sectors that favor employment growth. Noteworthy is that, at the sectoral level, the industry
mix component is positive for all Greek regions in the sectors of agricultural products,
transport & travel, financial & insurance services, cultural & recreational services,
government services, and other business services. In contrast, the industry mix component is
negative for all Greek regions in the other sectors considered. The competitive shift

2 Due to lack of space the trade-adjusted shift-share analysis’ results for each particular sector are not provided.

Yet, they are available upon request.
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component is positive for the regions of Dytiki Makedonia, Ipeiros, lonia Nisia, Dytiki
Ellada, Sterea Ellada, Voreio Aigaio, Notio Aigaio, and Kriti. The aforementioned regions
exhibit conditions that favor employment growth. At the sectoral level, the competitive shift
component is positive for the regions of Thessalia, lonia Nisia, Dytiki Ellada, Attiki, Notio
Aigaio, and Kriti in the sector of agricultural products; for the regions of Dytiki Makedonia,
Ipeiros, Ionia Nisia, Dytiki Ellada, Sterea Ellada, Peloponnisos, Voreio Aigaio, and Notio
Aigaio in the sector of manufacturing products; for the regions of Ipeiros, Ionia Nisia, Dytiki
Ellada, Sterea Ellada, Peloponnisos, Attiki, Voreio Aigaio, Notio Aigaio, and Kriti in the
sector of construction; for the regions of Anatoliki Makedonia & Thraki, Kentriki Makedonia,
Dytiki Makedonia, Thessalia, Ipeiros, Dytiki Ellada, and Voreio Aigaio in the sector of
transport & travel; for the regions of Anatoliki Makedonia & Thraki, Kentriki Makedonia,
Dytiki Makedonia, Thessalia, lonia Nisia, Dytiki Ellada, Voreio Aigaio, and Notio Aigaio in
the sector of informatics & information services; for the regions of Kentriki Makedonia,
Dytiki Makedonia, Thessalia, Ionia Nisia, Dytiki Ellada, and Peloponnisos in the sector of
financial & insurance services; for the regions of Dytiki Makedonia, Ionia Nisia, Dytiki
Ellada, Sterea Ellada, Peloponnisos, Voreio Aigaio, and Kriti in the sector of cultural &
recreational services; for the regions of Kentriki Makedonia, Ionia Nisia, Attiki, Voreio
Aigaio, Notio Aigaio, and Kriti in the sector of government services; and for the regions of
Dytiki Makedonia, Thessalia, Ipeiros, Ionia Nisia, Dytiki Ellada, Sterea Ellada, Peloponnisos,
Voreio Aigaio, and Notio Aigaio in the sector of other business services.

Table 4: Results of the trade-adjusted shift-share analysis for the Greek regions with respect to
the world, economy-wide, period 2008-2011

NATIONAL EFFECT NATIONA INDUSTRY MIX INDUSTR COMPETITIVE
REGION __ JOB L EFFECT Y SHIFT
NAME  CHANGE DOMESTIC EXPORTS () ) DOMESTIC EXPORTS () ) MIX

DEMAND IMPORTS LABOR DEMAND IMPORTS LABOR
PROD/TY PROD/TY
Anatoliki

Makedonia
& Thraki  -57,145  -132,623 | -27,991 | 108440 | 2825  -49,349  -31,688 234 27902 | 6,619 2,599 -10,395
Kentriki
Makedonia -182,750 -434,072 | -91,612 | 354921 | 9247  -161,516 -106,952 | -19.890 | 100,105 | 24,553  -2,184 -19,050
Dytiki
Makedonia -17,946  -59.445 | -12,546 | 48,606 | 1266  -22119  -36,132 = 3,603 = 28,687 | 2,160 -1,681 5,855
Thessalia 64506 -167322 | -35314 136,811 i 3,565  -62,260  -33,518 . -3135 : 29205 : 9224 1,776 4,112
Ipeiros -22,417  -76,461 -16,137 | 62,519 1,629 -28,451 -7,290 -1,698 2,540 6,260 -189 6,223
loniaNisia 19712 53600 | -11,331 | 43,899 i 1,144  -19,978 14245 | -12749 | -8454 | 7,185 226 639
Dytiki
Ellada  -41,623 -158,949 | -33.547 | 129,965 | 3,386  -59,144 1,818 -10,902 | -388 | 14,233 1,124 16,397

Sterea Ellada 45605  -124583 | -26,294 | 101,866 | 2,654  -46,357  -61,104 71 51,848 | 6,505 -2,681 3,433

Peloponnisos 59 00 144,865 | -30,574 | 118,450 = 3,086 -53,904 -15,570 -5,082 15,504 8,855 3,707 -8,883

Attiki = 375911 991,926 | 209,349 i 811,052 @ 21,132 -369,0901  -15822 : 67,652 i 33450 . 47911 2112 -3,907

Voreio

Aigaio 9304  -40,122 | -8.468 | 32,806 855 -14,929 5,251 3,944 3900 | 3324 732 4,893
Notio Aigaio 4 669 70,765 | -14,935 | 57.861 | 1508  -26,331 14,927 | -17,064 | -8,540 | 9,585 -1,093 2,755

Kriti 48,591  -146,519 | -30,923 | 119,802 i 3,121 -54,519 5547 1 -19127 | 2771 | 16,127 225 6,153

Source: ELSTAT (2015) / UN (2015a, 2015b) / World Bank (2015) / Authors’ Elaboration

Table 5 presents the decomposition of the exports industry mix sub-component of the
economy-wide trade-adjusted shift-share analysis. The exports industry mix sub-component is
positive only in the regions of Dytiki Makedonia and Sterea Ellada. Both regions specialize in
sectors that are export-declining, at the national level, but at a lower rate than the total
economy. The exports industry mix sub-component is negative in the rest of the Greek
regions. These regions specialize in sectors that are export-declining, at the national level, at a
higher rate than the total economy. In any case, all sectors are export-declining, at the national
level. Therefore, it is wrong to infer that for the regions of Dytiki Makedonia and Sterea
Ellada the positive exports industry-mix sub-component suggests specialization in export-
expanding sectors.
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Table 5: Decomposition of the exports industry mix sub-components of the trade-adjusted shift-

share analysis for the Greek regions with respect to the world, economy-wide, period 2008-2011

REGION @ @
NAME > ety Y E iy g
i Q i Qo
Anatoliki Makedonia & Thraki -28,225 -27,991 -234
Kentriki Makedonia -111,503 -91,612 -19,890
Dytiki Makedonia -8,943 -12,546 3,603
Thessalia -38,449 -35,314 -3,135
Ipeiros -17,835 -16,137 -1,698
Ionia Nisia -24,081 -11,331 -12,749
Dytiki Ellada -44,449 -33,547 -10,902
Sterea Ellada -26,223 -26,294 71
Peloponnisos -35,656 -30,574 -5,082
Attiki -277,001 -209,349 -67,652
Voreio Aigaio -12,411 -8,468 -3,944
Notio Aigaio -32,000 -14,935 -17,064
Kriti -50,051 -30,923 -19,127

Source: ELSTAT (2015) / UN (2015a, 2015b) / World Bank (2015) / Authors’ Elaboration

Table 6 presents the decomposition of the imports industry mix sub-component of the
economy-wide trade-adjusted shift-share analysis. The imports industry mix sub-component
(opposite values) is negative only in the regions of Ionia Nisia, Dytiki Ellada, Voreio Aigaio,
Notio Aigaio, and Kriti. These regions specialize in sectors that are import-declining, at the
national level, but at a lower rate than the total economy. The imports industry mix sub-
component (opposite values) is positive in the rest of the Greek regions. These regions
specialize in sectors that are import-declining, at the national-level, at a higher rate than the
total economy. In any case, all sectors are import-declining, at the national level. Therefore, it
is wrong to infer that for the regions of Ionia Nisia, Dytiki Ellada, Voreio Aigaio, Notio
Aigaio, and Kriti the negative imports industry mix sub-component (opposite values) suggests
specialization in import-expanding sectors.

Table 6: Decomposition of the imports industry mix sub-components of the trade-adjusted shift-

share analysis for the Greek regions with respect to the world, economy-wide, period 2008-2011

REGION @ @
NAME Z E;, (M) Z E! (M)
f Do f O -1(1)-(2)]
Anatoliki Makedonia &
Thraki -136,342 -108,440 27,902
Kentriki Makedonia -455,026 -354,921 100,105
Dytiki Makedonia -77,293 -48,606 28,687
Thessalia -166,016 -136,811 29,205
Ipeiros -65,058 -62,519 2,540
Tonia Nisia -35,445 -43,899 -8,454
Dytiki Ellada -129,577 -129,965 -388
Sterea Ellada -153,714 -101,866 51,848
Peloponnisos -133,954 -118,450 15,504
Attiki -844,502 -811,052 33,450
Voreio Aigaio -28,906 -32,806 -3,900
Notio Aigaio -49,321 -57,861 -8,540
Kriti -117,031 -119,802 -2,771

Source: ELSTAT (2015) / UN (2015a, 2015b) / World Bank (2015) / Authors’ Elaboration
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Table 7 presents the decomposition of the labor productivity industry mix sub-component
of the economy-wide trade-adjusted shift-share analysis. Assuming constant employment-to-
output ratios over the period considered, shifts in exports, imports and domestic demand
translate to employment changes. The labor productivity industry mix sub-component
(opposite values) is positive in all Greek regions. This means that all Greek regions specialize
in sectors that experience labor productivity losses, at the national level, at rates higher than
the total economy. It is thus wrong to infer that all Greek regions specialize in sectors that
experience labor productivity gains, at the national level, at rates lower than the total
economy.

Table 7: Decomposition of the labor productivity industry mix sub-components of the trade-
adjusted shift-share analysis for the Greek regions with respect to the world, economy-wide,

period 2008-2011

REGION -0 2)
NAME D Ejy(e,—q,) D Ej(e—q)
i i -)-[-2)]

Anatoliki Makedonia & Thraki 9,444 2,825 6,619
Kentriki Makedonia 33,801 9,247 24,553
Dytiki Makedonia 3,427 1,266 2,160
Thessalia 12,789 3,565 9,224
Ipeiros 7,888 1,629 6,260
Ionia Nisia 8,328 1,144 7,185
Dytiki Ellada 17,619 3,386 14,233
Sterea Ellada 9,159 2,654 6,505
Peloponnisos 11,941 3,086 8,855
Attiki 69,043 21,132 47911
Voreio Aigaio 4,179 855 3,324
Notio Aigaio 11,093 1,508 9,585
Kriti 19,248 3,121 16,127

Source: ELSTAT (2015) / UN (2015a, 2015b) / World Bank (2015) / Authors’ Elaboration

Overall, it comes that all Greek regions specialize in sectors that, at the national level, are
export-declining and import-declining and experience labor productivity losses. The vast
majority of the Greek regions specialize in sectors that, at the national level, are export-
declining at a higher rate than the total economy, import-declining at a higher rate than the
total economy, and experience labor productivity losses at rates higher than the total
economy. Apparently, in the regions of Anatoliki Makedonia & Thraki, Thessalia, Ionia
Nisia, Dytiki Ellada, Peloponnisos, and Voreio Aigaio the positive impact of imports decline
and labor productivity losses manages to counterbalance, in relative terms, the negative
impact of exports decline (as the positive values of the industry mix component of the trade-
adjusted shift-share analysis indicates).

Towards the categorization of the Greek regions, on the basis of the trade-adjusted shift-
share analysis’ results, the paper follows the regional classification proposed from Kallioras
(2014). Table 8 suggests a sixteen-fold classification that can provide some useful guidelines
related to regional-differentiating policies designed to enhance regional development.
Regions are attributed to types on the basis of actual values of the exports and imports
industry mix sub-components, and the decomposition of the exports and imports industry mix
sub-components. On the basis of the trade-adjusted shift-share analysis’ classification,
regional policies proposed may be expansionary, structural, stabilization or preventive.
Expansionary policies encourage the preservation and / or the expansion of competitive
advantages, structural policies face development deprivation and contribute to sustainability
and the viability of growth, stabilization policies are targeted policies that neutralize or offset
certain negative trends in the growth environment, and preventive policies are selective
policies that prevent and mitigate negative effects on growth. Each type of policy may be
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combined with policies designed at the regional level (i.e. place-based policies) , tailored to
regional characteristics and specificities (as reflected in the competitive shift-component).

Table 8: Trade-adjusted shift-share analysis’ regional classification, regional characteristics and

policies proposed.

REGIONAL CRITERIA REGIONAL POLICIES
TYPE CHARACTERISTICS PROPOSED
1 X, -X, X-X, POSITIVE EXPORTS | EXPANSIONARY
- >0; INDUSTRY MIX, POLICIES
o, O EXPORT-
X -X EXPANDING
it 10 > O
SECTOR
o,
M,-M, M, -M, POSITIVE IMPORTS PREVENTIVE
: 2 — >0; INDUSTRY MIX, POLICIES
o, O IMPORT-
M,-M, EXPANDING
>0 SECTOR
0,
2 X -X, X -X, POSITIVE EXPORTS STABILIZING
- >0; INDUSTRY MIX, POLICIES
0, O EXPORT-DECLINING
X. - X SECTOR
it 10 < O
0,
M,-M, M, -M, POSITIVE IMPORTS | STRUCTURAL
- 2 — >0; INDUSTRY MIX, POLICIES
0 0, IMPORT-DECLINING
M —M. SECTOR
it 10 < O
O
3 X -X, X -X, POSITIVE EXPORTS | EXPANSIONARY
- >0; INDUSTRY MIX, POLICIES
0, O EXPORT-
X -X EXPANDING
it 10 > O
SECTOR
Oy
M,-M, M,—-M, POSITIVE IMPORTS | STRUCTURAL
1L o — >0; INDUSTRY MIX, POLICIES
o, O IMPORT-DECLINING
M —M. SECTOR
it 10 < O
O
4 X, -X, X-X, POSITIVE EXPORTS STABILIZING
- >0; INDUSTRY MIX, POLICIES
o, O EXPORT-DECLINING
X=Xy SECTOR
Oy
M,-M, M, -M, POSITIVE IMPORTS PREVENTIVE
: 2 — >0; INDUSTRY MIX, POLICIES
o, O IMPORT-
M,-M, EXPANDING
>0 SECTOR
0,
5 X, -X, X -X, NEGATIVE STRUCTURAL
- <0; EXPORTS POLICIES
o, O INDUSTRY MIX,
X, -X, EXPORT-
>0 EXPANDING

SECTOR
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REGIONAL CRITERIA REGIONAL POLICIES
TYPE CHARACTERISTICS | PROPOSED
M, -M. M -M, NEGATIVE IMPORTS | STABILIZING
- <0; INDUSTRY MIX, POLICIES
0, O IMPORT-
M,-M, EXPANDING
0 >0 SECTOR
i0
6 X, -X, X -X, NEGATIVE PREVENTIVE
— <0; EXPORTS POLICIES
0, O INDUSTRY MIX,
X, -X, EXPORT-DECLINING
0 <0 SECTOR
i0
M,-M, M -M, NEGATIVE IMPORTS | EXPANSIONARY
— <0; INDUSTRY MIX, POLICIES
0, O IMPORT-DECLINING
M,-M, _, SECTOR
O
7 X, -X, X -X, NEGATIVE STRUCTURAL
— <0; EXPORTS POLICIES
o, O INDUSTRY MIX,
X, -X, EXPORT-
>0 EXPANDING
Qoo SECTOR
M,-M, M -M, NEGATIVE IMPORTS | EXPANSIONARY
— <0; INDUSTRY MIX, POLICIES
o, O IMPORT-DECLINING
M,-M, _, SECTOR
Oy
8 X, -X, X -X, NEGATIVE PREVENTIVE
— <0; EXPORTS POLICIES
o, O INDUSTRY MIX,
X, -X, EXPORT-DECLINING
0 <0 SECTOR
M, -M. M -M, NEGATIVE IMPORTS | STABILIZING
- <0; INDUSTRY MIX, POLICIES
Oy O IMPORT-
M,-M, EXPANDING
0 >0 SECTOR
i0
9 X, -X, X -X, POSITIVE EXPORTS | EXPANSIONARY
o o >0; INDUSTRY MIX, POLICIES
i 0 EXPORT-EXPANDING
X,-X, -0 SECTOR
0,
M,-M, M,-M, NEGATIVE IMPORTS STABILIZING
0 o <0; INDUSTRY MIX, POLICIES
i0 0 IMPORT-EXPANDING
M,-M, 50 SECTOR
Oy
10 X -X, X -X, POSITIVE EXPORTS STABILIZING
- >0; POLICIES

INDUSTRY MIX,

EXPORT-DECLINING
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REGIONAL CRITERIA REGIONAL POLICIES
TYPE CHARACTERISTICS PROPOSED
X, -X, <0 SECTOR
0,
M,-M, M, -M, NEGATIVE IMPORTS | EXPANSIONARY
- <0; INDUSTRY MIX, POLICIES
Qi 9 IMPORT-DECLINING
My, =M, _, SECTOR
o,
11 X,-X, X -X, POSITIVE EXPORTS EXPANSIONARY
- >0; INDUSTRY MIX, POLICIES
9 9 EXPORT-EXPANDING
X, —X, 50 SECTOR
o,
M,-M, M,-M, NEGATIVE IMPORTS | EXPANSIONARY
- <0; INDUSTRY MIX, POLICIES
9 9 IMPORT-DECLINING
M,-M, <0 SECTOR
O
12 X,-X, X -X, POSITIVE EXPORTS STABILIZING
- >0; INDUSTRY MIX, POLICIES
9 9 EXPORT-DECLINING
X=X g SECTOR
o
M,-M, M,-M, NEGATIVE IMPORTS STABILIZING
- <0; INDUSTRY MIX, POLICIES
9 % IMPORT-EXPANDING
M,-M, 50 SECTOR
o,
13 X, -X, X -X, NEGATIVE EXPORTS STRUCTURAL
- <0; INDUSTRY MIX, POLICIES
9, 9 EXPORT-EXPANDING
X, —X, 50 SECTOR
O
M,-M, M, -M, POSITIVE IMPORTS PREVENTIVE
- >0; INDUSTRY MIX, POLICIES
9 9 IMPORT-EXPANDING
M,-M, 50 SECTOR
O,
14 X,-X, X -X, NEGATIVE EXPORTS PREVENTIVE
- <0; INDUSTRY MIX, POLICIES
Do 9 EXPORT-DECLINING
X, —X, <0 SECTOR
0,
M,-M, M,-M, POSITIVE IMPORTS STRUCTURAL
- >0; INDUSTRY MIX, POLICIES
Qi 9 IMPORT-DECLINING
M,-M, <0 SECTOR
o,
15 X,-X, X -X, NEGATIVE EXPORTS STRUCTURAL
- <0; INDUSTRY MIX, POLICIES

EXPORT-EXPANDING

SECTOR
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REGIONAL CRITERIA REGIONAL POLICIES
TYPE CHARACTERISTICS | PROPOSED
X=X S o
o)
M,-M, M, -M, POSITIVE IMPORTS STRUCTURAL
- >0; INDUSTRY MIX, POLICIES
o 9 IMPORT-DECLINING
M,-M, SECTOR
<0
o,
16 X, —-X, X -X, NEGATIVE EXPORTS PREVENTIVE
- <0; INDUSTRY MIX, POLICIES
9 O EXPORT-DECLINING
X=X g SECTOR
0,
M,-M, M, -M, POSITIVE IMPORTS PREVENTIVE
- >0; INDUSTRY MIX, POLICIES
9 9, IMPORT-EXPANDING
M, -M, SECTOR
>0
Oy

Source: Kallioras (2014)

Table 9 presents the classification of the Greek regions, on the basis of the trade-adjusted
shift-share analysis’ results, and according the trade-adjusted shift-share analysis’
classification followed. It turns out that the regions of Anatoliki Makedonia & Thraki,
Kentriki Makedonia, Thessalia, Ipeiros, Peloponnisos, and Attiki belong to regional type 6,
having negative exports and imports industry-mix sub-components and specialization in
export-declining and import-declining sectors; the regions of Dytiki Makedonia and Sterea
Ellada belong to regional type 10, having positive exports and negative imports industry-mix
sub-components and specialization in export-declining and import-declining sectors; and the
regions of Ionia Nisia, Dytiki Ellada, Voreio Aigaio, Notio Aigaio, and Kriti belong to
regional type 14, having negative exports and positive imports industry-mix sub-components
and specialization in export-declining and import-declining sectors. Therefore, stabilizing
policies are suggested for the regions of Dytiki Makedonia and Sterea Ellada and preventive
policies are suggested for the rest of the Greek regions with respect to exports, and structural
policies are suggested for the regions of lonia Nisia, Dytiki Ellada, Voreio Aigaio, Notio
Aigaio, and Kriti and expansionary policies are suggested for the rest of the Greek regions
with respect to imports.

Table 9: Classification of the Greek regions according to the economy-wide trade-adjusted shift-

share analysis results with respect to the world, period 2008-2011

BELONGS TO SUGGESTED SUGGESTED
REGION REGIONAL TYPE ...  POLICIES FOR POLICIES FOR
NAME EXPORTING IMPORTING
SECTORS SECTORS
Anat"hlell\ﬁthdoma & 6 PREVENTIVE EXPANSIONARY
Kentriki Makedonia 6 PREVENTIVE EXPANSIONARY
Dytiki Makedonia 10 STABILIZING EXPANSIONARY
Thessalia 6 PREVENTIVE EXPANSIONARY
Ipeiros 6 PREVENTIVE EXPANSIONARY
Tonia Nisia 14 PREVENTIVE STRUCTURAL
Dytiki Ellada 14 PREVENTIVE STRUCTURAL
Sterea Ellada 10 STABILIZING EXPANSIONARY
Peloponnisos 6 PREVENTIVE EXPANSIONARY
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BELONGS TO SUGGESTED SUGGESTED
REGION REGIONAL TYPE ... POLICIES FOR POLICIES FOR
NAME EXPORTING IMPORTING
SECTORS SECTORS
Attiki 6 PREVENTIVE EXPANSIONARY
Voreio Aigaio 14 PREVENTIVE STRUCTURAL
Notio Aigaio 14 PREVENTIVE STRUCTURAL
Kriti 14 PREVENTIVE STRUCTURAL
Sources: Kallioras (2014) / ELSTAT (2015) / UN (2015a, 2015b) / World Bank (2015) / Authors’
Elaboration

5. Conclusions

The paper scrutinizes the spatial variations of employment change in Greece towards
conceptualizing and understanding the spatial impact of the contemporary economic crisis
over the early-crisis period (2008-2011). To this end, the paper employs the trade-adjusted
shift-share analysis; a shift-share formulation accounting for employment changes resulting
from changes in exports, imports and domestic demand. The results of the trade-adjusted
shift-share analysis obtained, against the backdrop of the world economy, demonstrate the
negative national effect component as an outcome of the shocks and the upsets that the Greek
economy has suffered. This negative effect is partially counterbalanced, in some specific
regions and sectors, by the positive industry mix component and competitive shift component.
Particularly, noteworthy is that the industry mix component is positive for all Greek regions
in the sectors of agricultural products, transport & travel, financial & insurance services,
cultural & recreational services, government services, and other business services. In contrast,
the industry mix component is negative for all Greek regions in the other sectors considered.
In any case, it comes that all Greek regions specialize in sectors that, at the national level, are
export-declining and import-declining and experience labor productivity losses. According to
the classification of the Greek regions, on the basis of the trade-adjusted shift-share analysis’
results, stabilizing policies are suggested for the regions of Dytiki Makedonia and Sterea
Ellada and preventive policies are suggested for the rest of the Greek regions with respect to
exports, and structural policies are suggested for the regions of Ionia Nisia, Dytiki Ellada,
Voreio Aigaio, Notio Aigaio, and Kriti and expansionary policies are suggested for the rest of
the Greek regions with respect to imports. Each type of policy may be combined with place-
based policies, tailored to regional characteristics and specificities.
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Abstract

We theoretically study the rescue of destitute migrants seeking to reach Europe on boats
across the Mediterranean Sea. To this end, we first construct a discrete-time Markov chain
(DTMC) model of a stylized rescue process. Second, we specify the one-step transition
probabilities of the DTMC. Third, we delineate a recursive algorithm that can be used to
compute the limiting or steady-state probabilities of our DTMC model. Finally, we use these
limiting probabilities to compute the average throughput. This metric is an efficiency measure
and it tells us the long run expected number of migrants that are rescued by the stylized rescue
process under study.

Keywords: Markov Chain, Mediterranean Sea, Migrant, Rescue, Uncertainty
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1. Introduction

Grinding poverty and economic mismanagement in many parts of sub-Saharan Africa
combined with political turmoil in nations such as Libya have led many Africans to seek a
better life in Europe. In addition, the ongoing war in Syria, political and sectarian tensions
across the Middle East, and the rise of the so called Islamic State have similarly left many
people desirous of a better life in Europe and in other parts of the rich world.

As noted by The Economist (Anonymous (2014, 2015)), the above two broad forces have
now resulted in large numbers of migrants making the perilous journey to southern European
nations across the Mediterranean Sea in flimsy boats from points in North Africa such as
Libya and Turkey. As noted by D’Emilio and Corder (2015) and by Phillip (2015), this
journey across the Mediterranean Sea on unstable vessels can be very dangerous. Therefore, it
is not surprising that nearly 2,000 migrants have perished attempting to cross the
Mediterranean Sea from Africa in a desperate bid for asylum or work in Europe.’

The European Union (EU) has been slow to respond to the migration crisis that has led to
thousands of deaths at sea. However, as pointed out by Kanter (2015), there is now agreement
among EU leaders that there needs to be a significantly more comprehensive response to deal
not only with the migrant smugglers but also with the migrants themselves. A key part of this
comprehensive response seeks to stop smugglers with human cargo before they leave the
shores of North African nations such as Libya. This notwithstanding, authorities in front-line
nations such as Italy have increasingly begun to rescue the hapless migrants, following which,
they are brought to appropriate processing points on Italian islands such as Lampedusa and
Sicily.

This migrant crisis has become a major public policy problem not only in the front-line
nations of Europe such as Greece and Italy but also in more northern nations such as Germany
and Great Britain. Despite the salience and the contemporary relevance of this migrant crisis,

! Batabyal acknowledges financial support from the Gosnell endowment at RIT. The usual

absolution applies.
% See Pianigiani (2015) and Yardley and Povoledo (2015) for additional details on these points.
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to the best of our knowledge, there are no theoretical analyses of any aspect of this problem in
the extant literature. As best as we can tell, the only paper that has addressed the related
problem of external border enforcement is by Haake et al. (2013). These researchers use a
numerical example to show that when the EU Commission takes an active role, under certain
circumstances, it can put in place the optimal level of border control by member states.

Given the absence of theoretical research on the above described migrant problem, our
objective in this note is to commence the theoretical study of the migrant problem by
concentrating on a particular aspect of this problem. Specifically, we focus on the rescue of
impoverished migrants—attempting to cross the Mediterranean Sea from a point in North
Africa or Turkey—by the naval authorities of a front-line nation such as Italy. The rest of this
note is organized as follows. Section 2 constructs a discrete-time Markov chain (DTMC)
model of a stylized rescue process. Section 3 specifies the one-step transition probabilities of
the DTMC. Section 4 delineates a recursive algorithm that can be used to compute the
limiting or the steady-state probabilities of our model. Section 5 uses these limiting
probabilities to compute the average throughput. This last metric is an efficiency measure and
it tells us the long run expected number of migrants that are rescued by the stylized rescue
process we analyze. Section 6 concludes and then discusses two ways in which the research in
this note might be extended.

2. The Theoretical Framework

Consider a flimsy vessel such as a rubber dinghy in the Mediterranean Sea that is loaded
with a large number of migrants who are seeking to reach the shores of a southern European
nation such as Italy. In the course of its journey across the Mediterranean Sea, this dinghy is
first spotted and then approached by a navy ship from a front-line nation such as Italy. The
goal of this navy ship is to rescue the migrants from their presently precarious rubber dinghy.
To this end, the ship lays a bridge to the vessel loaded with the migrants.

Migrants are rescued one at a time and we suppose that the transfer of a migrant from the
rubber dinghy to the navy ship occurs at the beginning of a time slot. These time slots are of
unit length and the time it takes to transfer a migrant from the rubber dinghy to the navy ship
is one time slot. What adds uncertainty to the rescue process is that the systematic transfer of
migrants from the rubber dinghy to the navy ship may fail because of a variety of reasons. For
instance, a migrant being transferred may be too weak to travel over the bridge and hence
may fall into the sea. Alternately, instead of moving to the navy ship in an orderly manner
(one migrant per time slot), migrants, fearful of the rubber dinghy sinking, may rush the
bridge and attempt to board the rescuing navy ship all at once. Finally, some migrants—
potentially children—may not understand that they are to move to the navy ship one at a time
and therefore they may attempt to board the navy ship along with their parents and/or
relatives.

We model the above aspects of the rescue process by supposing that each migrant transfer
from the rubber dinghy to the navy ship may fail with some probability €>0 .A failed
migrant transfer is attempted again at the beginning of the next time slot. The numbers of
migrants arriving on the navy ship during the various time slots are independent random

variables with a common discrete distribution function given by {b,,j=0,1,2,...} Newly

arriving migrants are all housed in the rescuing navy ship. To keep the subsequent
mathematical analysis tractable, we suppose that the mean arrival rate of the migrants is
smaller than the mean number of attempts needed to transfer a migrant successfully from the
rubber dinghy to the navy ship.

Mathematically, this means that the inequality sz Jb; <1/ € holds.
Let Z, denote the number of migrants in the rubber dinghy/navy ship system at the

beginning of the nth time slot. Then, it follows that the stochastic process {Z} is a discrete-
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time Markov chain with state space given by the set 7 ={0,1,2,...} > With this theoretical

framework in place, our next task is to specify the one-step transition probabilities of the
DTMC model that we have just described.

3. One-Step Transition Probabilities

It helps to combine the one-step transition probabilities of our DTMC model into two
groups. For the first group, we focus on the states j=0,1,2,... For the second group, we
concentrate on the states for which i >1 and j=i—-1,i,i+1,... Putting these two groups of
states together, the relevant one-step transition probabilities are

poj:bj,forj:O,l,Z,... (D
and
Dy = ebj_i+(l—e)bj forizl,j=i-1i,i+1,..., 2

with the understanding that b | = 0. Having specified the one-step transition probabilities,

—i+1?

we now proceed to describe a recursive algorithm that can be used to compute the limiting or
steady-state probabilities of our model.

4. A Recursive Algorithm

The captain of our navy ship or, more generally, an appropriate EU asylum and/or
immigration authority may wish to compute the limiting probabilities for the DTMC migrant
rescue model that we are studying. To see how this computation exercise might actually be
undertaken, let us first use definition 3.3.2 in Tijms (2003, p. 98) and theorem 4.1 in Ross

(2014, p. 206) to point out that for our DTMC model {Z } with state space / =1{0,1,2,...},
the probability distribution {7 el } is the limiting or steady-state distribution if

7= Z kel ﬂ-kpkj’jEI' ®)

Now, note that for the DTMC model under study here, the one-step transition probabilities
p,; =0 aslongas j<i—2 .Inaddition, for any state i # 0, the mean number of transitions

per unit time out of the set B={i,i+1,i+2,...} ought to equal the mean number of
transitions per unit time into the same set B. Putting the above two pieces of information
together, we obtain an equation that provides us with the recursive algorithm that we seek.
Specifically, we get

k=i-1

(-epb, m,= Y [ € lib,+(l— €) lf b1, fori=12,3,.. (4)

k=0 I=i-k I=i—k+1

We now proceed to our final task in this note. This involves using the limiting probabilities
that we have just described to calculate the average throughput. Note that we are interested in
this metric because it is an efficiency measure and it gives us a closed-form expression for the
long run expected number of migrants that are rescued by the stylized rescue process under
study.

5. _The Average Throughput
There are two ways to calculate the average throughput associated with the migrant rescue
process that we are studying. First, by direct computation, the average throughput is

Z ;% (1— €) . This expression can be further simplified and this simplification gives us
j=l

3 See standard textbooks such as Tijms (2003, pp. 83-84) or Ross (2014, pp. 183-184) for a more
detailed corroboration of this claim
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=
Average Throughput = Z 7, x(I=e)=(1-7)(1-¢€) . (5)

=

Second, the average throughput can also be calculated by recognizing that this metric is, in
fact, equal to the mean input into our DTMC model of migrant rescue®. Now, if we denote the

mean input by J then it follows that & = Zkbk . Therefore, we have (1-7,)= o/(1-¢€)

or, rearranging, the average throughput is, once again, equal to (1-7,)(1-€).

Inspecting the right-hand-side (RHS) of equation (5), we see that the long run expected
number of migrants that are rescued by the stylized rescue process under study (the average

throughput) is given by the product of two terms. The first term (17, ) can be interpreted as

the long run fraction of migrants who are waiting to be rescued by the navy ship. The second
term (1— €) is the probability that an individual migrant is transferred from the rubber dinghy

to the navy ship without incident. Since the average throughput is a measure of the efficiency
of our migrant rescue process, equation (5) tells us that this efficiency can be increased by

making 7, and/or € small. From a practical perspective, the limiting probability 7, is

unlikely to be controllable by, say, the captain of the navy ship. However, the failure
probability € certainly ought to be a control variable for the navy ship captain. Therefore, the
smaller is €, the greater is the efficiency of our migrant rescue process. In particular, in the
limit as € — 0, the efficiency of the migrant rescue process is as high as it can possibly be.

6. Conclusions

In this note, we theoretically studied the rescue of destitute migrants seeking to reach
Europe on boats across the Mediterranean Sea. To this end, we first constructed a discrete-
time Markov chain (DTMC) model of a stylized rescue process. Second, we specified the
one-step transition probabilities of the DTMC. Third, we delineated a recursive algorithm that
could be used to compute the limiting or steady-state probabilities of our model. Finally, we
used these limiting probabilities to compute the average throughput which is an efficiency
measure. This metric gave us the long run expected number of migrants that were rescued by
the stylized rescue process under study.

The analysis in this note can be extended in a number of different directions. In what
follows, we suggest two possible extensions. First, it would be useful to model an alternate
scenario in which an access control rule is used to manage the migrants. Specifically, there
would now exist an inland “gate” and this gate would be closed to newly arriving migrants
when the number of migrants awaiting processing has reached some threshold. Once the
number of migrants to be processed declines to some level below the threshold, this gate
would be opened again. Second, it would also be instructive to analyze a setting in which with
some positive probability, a migrant is denied asylum or a safe haven in an EU nation because
(s)he is deemed to be, for instance, a security risk. Studies that analyze these aspects of the
underlying problem will provide additional insights into the nexuses between alternate ways
of apprehending and processing migrants and the working of migrant rescue schemes.
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Abstract

The paper explores the evolution of the sectoral concentration of regional workforces
across the EU’s 272 NUTS level Il territories and 42 territories of associated countries in the
wake of the international financial and economic crisis (2009) up to 2013 through the use of
location quotients (27.5 thousand computations). Bird’s eye views of the findings, in the form
of maps, are attached.
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1. Introduction

The paper studies the evolution of sectoral concentration across EU regions in the wake of
the international financial and economic crisis, from 2009 (i.e., the time the crisis reached the
EU affecting a recession (EU, 2009)), up to 2013, the last year for which data exist.

As the subnational (regional) economies of the EU’s member states now operate under an
ever more unified legislative, trading and development funding framework, and the
connectedness of the world's economies grows very quickly, there are probably more reasons
to engage in such studies compared to the past. The issue has been researched in several
occasions, for instance in connection with the EU’s enlargements (Mora et al., 2004). The
consensus was that sectoral concentration (and relocation) in Europe seemed to be a slow and
multifaceted process that did not leap out from the statistical data (e.g., Briilhart and Traeger,
2005; and the studies cited therein). Yet, taking a fresh look at the data, especially as they
become more complete and exploring the patterns may yield new insights.

Indeed, the EU’s statistical office, Eurostat, now supplies annual sectoral employment and
other statistics at the NUTS 1I level | from not only the 28 member states (i.e., 272 regions),
but also several candidate or free trade association countries as well (i.e., 42 additional
regions). This allows the computation of the analytical statistic which measures a region’s
sectoral concentration relative to a larger geographic unit, namely, the location quotient (LQ),
in the case of both 272 and 314 regions (involving 12,679 and 14,739 computations,
respectively). It is like taking simultaneous snap shots from different distances: one from
across the EU, another from across the EU and several associated countries.

The rest of the paper is organized as follows: Section 2 discusses the data and method,
Section 3 supplies the findings, and Section 4 the conclusions.

' The Nomenclature des Unités Territoriales Statistigues (NUTS) is the three-tier hierarchical
structure used in the EU to standardize territorial units. The population thresholds of NUTS I level
range from 3 to 7 million, for NUTS II from 0.8 to 3 million; however the guidelines are not applied
rigidly.
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2. The location quotient and the localization and specialization coefficients

The LQ is a good starting point for understanding the regional economy: the uniqueness
and characteristics of different regions. It quantifies how concentrated in terms of some
economic feature or asset (earnings, GDP; jobs in a sector hereinafter) a particular region is
compared to a larger reference unit (often the national or federal average; here the EU). It is
computed as a sectoral share of a regional employment divided by the sector’s share of the
national (here, European) total for the same statistic (Isard, 1960):

sectoral employment (i) in region j—total employement in region j

LQ. =
Qs sectoral employment (i) in all regions —total employement in all regions 1
or
LQ - sectoral employment (i) in region j—sectoral employment (i) in all regions
i

total employement in region j—total employement in all regions 2)

It takes values from zero to above one. (In theory, there is no upper limit.) For example, a
LQ of 1.0 in mining means that the region and the EU are equally concentrated in mining;
while an LQ of 1.8 means that the region has proportionally more miners, i.e., a higher
concentration in mining than the EU.

A minor rearrangement of the components entering expression (1) provides additional
insights: Subtracting the ratio of the denominator from the ratio of the numerator, adding up
the positive (or negative) outcomes pertaining to any one sector and dividing the outcome by
100, yields the coefficient of localization. This takes values from zero to one. The highest
(lowest) the coefficient is, the more regionally concentrated (non-concentrated) the sector
compared to the EU workforce. Likewise, subtracting the ratio of the denominator from the
ratio of the numerator in expression (2), adding up the positive outcomes pertaining to any
one region and dividing the outcome by 100, yields the coefficient of specialization, vis-a-vis
the EU. This also takes values from zero to one. As in the previous case, the highest (lowest)
the coefficient is, the more diversified (similar) the regional workforce in terms of economic
activities compared to the overall EU workforce.

3. Findings

Table 1a lists the EU regions which display the three highest coefficients of specialization
in any one year. These are the ile de France, Southeast Romania, Mardid, Outer London,
Berkshire-Buckinghamshire-Oxfordshire. Table 1b provides the coefficients of localization in
each sector (economic activity) in any one year. The ten activities are: (1) the primary sector
(agriculture, forestry, fishing), (2) secondary sector excluding construction, (3) construction,
(4) trade, transport, accommodation, food service activities, (5) information-communication,
(6) financial-insurance activities, (7) real estate activities, (8) professional, scientific-
technical, administrative, support service activities, (9) public administration, defense,
education, human health, social work activities, (10) arts-entertainment-recreation, other
service activities (including household and extra-territorial).

It turns out that public administration, as well as the primary and secondary sectors are the
most concentrated (and, perhaps, rooted in certain regions); whereas information-
communication, financial-insurance activities and real estate are the least concentrated (and,
hence, perhaps more footloose and easier to attract).

Table 2 lists the three EU regions which display the highest LQ values in the ten basic
economic activities (sectors) monitored by FEurostat in each of the five years under
examination. To aid the reader, the relevant regional sectoral and total employment figures
are supplied beneath the name of each region. It turns out that the highest concentrations in:

*  The primary sector are found in regions of Romania and Greece.

*  The secondary sector are found in regions of the Czech Republic, Romania and
Hungary.

*  Construction are found in regions of France, Slovakia, Portugal, Italy and Spain.



Vgenopoulou E., Economou G., Prodromidis P., Regional Science Inquiry, Vol. VIII, (1), 2016, pp. 85-98 87

. Trade, transport, accommodation, food service activities are found in regions of
Greece and Spain.

*  Information-communication are found in regions of the UK, the Czech Republic and
Sweden.

*  Financial-insurance activities are found in Luxembourg and regions of the UK.

*  Real estate are found in regions of the Czech Republic, the UK, France, and in Latvia.

*  Professional, scientific-technical, administrative and support services are found in
regions of the UK, Sweden and Germany.

¢  Public administration, defense, education, human health, and social work activities
are found in regions of Spain, Belgium and Sweden.

*  Arts-entertainment-recreation and other service activities are found in regions of
Belgium and Italy and in Luxembourg and Cyprus.

However, if a broader perspective that includes the regions of a number of associated
counties (namely, Iceland, Norway, the Former Yugoslav Republic of Macedonia,
Switzerland, Turkey) is considered, then (see Table 3) a somewhat different picture emerges;
and the highest concentrations in:

*  The primary sector are found in regions of Turkey and Romania.

*  The secondary sector are found in regions of Turkey, Romania, and the Czech
Republic.

*  Construction are found in regions of France, Turkey, Portugal, Slovakia, Spain and
Italy.

. Trade, transport, accommodation, food service activities are found in regions of
Greece and Spain.

*  Information-communication are found in regions of Norway, the Czech Republic, the
UK and Sweden.

*  Financial-insurance activities are found in Luxembourg and regions of the UK and
Switzerland.

*  Real estate are found in regions of the Czech Republic, the UK, France, and in Latvia.

*  Professional, scientific-technical, administrative and support services are found in
regions of the UK, Sweden and Germany.

e Public administration, defense, education, human health, and social work activities
are found in regions of Spain and Norway.

*  Arts-entertainment-recreation and other service activities are found in regions of
Turkey, Belgium, Italy, and in Cyprus.

To visually aid the reader two sets of colored maps (maps 1-5, and 6-10) at the LQ
threshold of 1.6 are provided in the Appendix. (At lower thresholds the complexity of the
maps increases.) Both show considerable diversity at the subnational level: shapes and
contours that do not follow (match) the national borders; in some cases the patterns are stable
in others they are not, thus supplying examples of sectoral stability and mobility (relocation)
over time. In addition, a close comparison between two snap shots taken in any given year
reveals that the notion of concentration is relative. Once the outlook is broadened and Turkey
and other countries are taken into account and included in the picture, then the primary sector
workforces in parts of Spain, France, Italy, Croatia, Hungary, Bulgaria, Lithuania, Poland,
Finland, that were initially perceived as large, may now fade from the picture.

These results may be useful to both central and regional government policy makers, as
well as entrepreneurs to keep in mind.

4. Conclusions

Overall, there is evidence of considerable specialization is certain regions compared to
others; as well as evidence of and diversity in the localization of economic activities across
the EU. It follows that production possibilities vary and that a number of activities may be
more (less) footloose and easier (harder) to attract. In addition, the juxtaposition of
simultaneous snap shots from across the (a) EU and (b) EU and several associated countries
in terms of regional workforce location quotients shows that the notion of sectoral
concentration is quite relative.
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APPENDIX

Table 1: The EU in terms of the coefficients of specialization and localization: 2009-2013
(a) The EU regions with the three highest coefficients of specialization

2009 2010 2011 2012 2013
fle de France, FR 1 1 1 1 1
Sud-Est, RO 2 2 2 2 2
Madrid, ES 3 5 4 4 4
Outer London, UK 4 4 3 3 3
Berk., Buc., Oxford., UK 7 3 5 5 5

(b) The regional concentration of economic activities across the EU (coefficient of localization) in %

2009 2010 2011 2012 2013

Primary sector 6.59 6.62 6.67 6.88 6.89
Secondary sector 7.56 7.51 7.56 7.53 7.47
Construction 253 235 211 190 1.73
Trade, transport, accommodation, food service activities  4.28 4.22 435 441 4.19
Information-communication 1.09 1.11 1.12 1.12 1.12
Financial-insurance activities 1.09 1.05 1.09 1.05 1.03
Real estate 0.32 034 034 039 040

Professional, scientific-technical, admin., support
services 2.14 2.07 196 204 227
Public admin., defense, education, human health etc. 8.00 821 823 805 7.84
Arts-entertainment-recreation, other service activities 137 142 1.51 154 1.6l

Table 2: The top three EU regions in terms of the highest location quotient in each sector, along

with the respective sectoral and overall employment figures (in thousands of people): 2009-2013

Agriculture, forestry and fishing

2009 2010 2011 2012 2013
1 Nord-Est, RO 1 Nord-Est, RO 1 | Nord-Est, RO |1 Nord-Est, RO 1 Nord-Est, RO
803.1 | 1,666.1 828.7 | 1,688.4 846.4 | 1,731.5 841.5 | 1,764.3 848.9 | 1,795.1
) Sud-Vest 2 Sud-Vest 2 Sud-Vest ) Sud-Vest 2 Sud-Vest
Oltenia, RO Oltenia, RO Oltenia, RO Oltenia, RO Oltenia, RO
486.1 | 1,031.5 483.6 | 1,016.7 488.1 | 1,024.1 486.3 | 1,022.3 437.0 974.3
3 Sud — 3 Sud - 3 PelcS) .%n]i.ese 3 Pelg .f)cnltsl.ese 3 S&E.
Muntenia, RO Muntenia, RO pGR > pGR ’ Peloponnese, GR
471.0 | 1,445.1 485.0 | 1424.8 644 | 214.0 59.6 | 1972 627 | 1913
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Secondary sector (except construction)
2009 2010 2011 2012 2013
Severovychod | 1 | Moravskoslezsko | 1 | Moravskoslezsko
,CZ ,CZ ,CZ Vest, RO Vest, RO
242.6 | 690.5 188.5 543.5 196.4 540.7 292.1 811.6 304.1 | 812.4
2 Severovychod, | 2 Severovychod, Moravskoslezsko Severovychod
Vest, RO CZ CZ ,CZ ,CZ
284.0 | 815.4 238.2 690.3 247.2 688.6 191.4 543.0 244.8 | 689.5
Kozép- 3 3 | Stredni Morava, Severovychod, Stredni
Dunantal, HU Vest, RO CZ CZ Morava, CZ
55
4,
150.9 | 435.1 269.3 805.4 195.8 550.5 240.7 684.1 190.0 2
Construction
2009 2010 2011 2012 2013
Corse, FR 1 Corse, FR 1 Vychodné 1 Vychodné 1 Vychodné
Slovensko, SK Slovensko, SK Slovensko, SK
17.6  89.6 15.3 105.9 74.2 609.9 73.9 614.8 77.3 625.4
Acgores, PT 2 Acgores, PT 2 Valle d'Aosta, 2 Valle d'Aosta, 2 Valle d'Aosta,
IT IT IT
16.5 111.8 15.6 109.7 6.7 56.8 6.6 56.1 6.2 55.3
Illes Balears, | 3 Vychodné 3 Stredné 3 Stredné 3 Corse, FR
ES Slovensko, SK Slovensko, SK Slovensko, SK
65 484.3 82.3 608.5 65.8 561.4 65.2 566.4 6.7 61.2
Wholesale and retail trade, transport, accomodation and food service activities
2009 2010 2011 2012 2013
South Aegean, South Aegean, 1 Canarias, ES 1 Canarias, ES 1 Canarias, ES
GR GR
60.3 136.8 52.9 1314 3379 | 768.7 3232 | 743.5 310.4 729.7
Ionian Isl., GR Canarias, ES 2| South Aegean, | 2| South Aegean, | 2 South Aegean,
GR GR GR
37.3 87.8 303.2 | 756.8 51.9 130.7 52.5 80.6 50.7 122.8
Canarias, ES Ionian Isl., GR | 3| Illes Balears, ES | 3 | Illes Balears, ES | 3| Illes Balears, ES
308.2 | 775.0 32.1 | 822 182.9 [ 465.1 190.1 [ 471.8 194.6 | 4758
Information and communication
2009 2010 2011 2012 2013
Inner London, Praha, CZ 1 Inner London, 1 Berk., Buc., 1 Berk., Buc.,
UK UK Oxford., UK Oxford., UK
116.4 | 1,509.6 53.8 | 656.8 134.8 | 1,535.3 97.9 | 1,184.8 102.4 | 1,197.6
Berk., Buc., 2 2 2 Inner London,
Praha, CZ Oxford., UK Praha, CZ Stockholm, SE UK
50.5 660 85.6 | 1,139.1 54.8 635.2 88.3 1,106 133.7 | 1,608.9
Berk., Buc., 3 Berk., Buc., 3 Inner London, 3
Oxford., UK Stockholm, SE Oxford., UK UK Stockholm, SE
87.6 | 1,146.6 79.6 | 1,062.5 946 | 1,162.7 123.1 [ 1,562.3 89.3 | 1,1334
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Financial and insurance activities
2009 2010 2011 2012 2013
Luxembourg 1 Luxembourg 1 Luxembourg 1 Luxembourg 1 Luxembourg
27.6 217.2 27.3 220.8 28.3 224.8 29.5 236.1 30 238.7
Inner London, 2 | Inner London, | 2 Inner London, 2 | Inner London, Inner London,
UK UK UK UK 2 UK
149.6 | 1,509.6 139 | 1,409.8 165.5 | 1,535.3 178 | 1,562.3 142.9 | 1,608.9
Essex, UK 3 Essex, UK 3 Essex, UK 3 Essex, UK 3 Essex, UK
641 | 807 624 | 824.8 65.5 | 838.8 69.1 | 8435 63.9 | 859.4
Real estate activities
2009 2010 2011 2012 2013
Praha, CZ 1 Praha, CZ 1 Devon, UK 1 Latvia Praha, CZ
13 660 14.4 656.8 12.6 535.7 23 650.2 16.8 649.4
Languedoc- 2 2 2 2 Latvia
Roussillon,FR Latvia Latvia Praha, CZ
17.7 909.2 17.9 850.7 17.5 861.6 142 6475 22.7 893.9
i 3 fle de France, | 3 fle de France, 3 3 Highlands &
Ile de France, FR FR FR Devon, UK Islands,UK
92.2 5,237.9 97.5 5,163.9 1044 5,203.2 11.3  537.1 4.4 224.7

Professional, scientific and technical activities; administrative and support service activities

2009

Inner London,
UK

288.8 1,509.6
Stockholm, SE
188 1,052.4
Berlin, DE
2433  1,546.8

2010

Inner London, 1
UK

286.9 1,409.8
Stockholm, SE 2
1909 1,062.5
Berlin, DE 3
2519 1,564.2

2011

Inner London,
UK

301.4 11,5353
Stockholm, SE
1973 1,091.3
Hamburg, DE
146.7 903.6

2012

1 Inner London,
UK
319.5 1,562.3

2 Stockholm, SE
203.8 1,106

3 Hamburg, DE
149.5 9132

2013

1  Inner London,
UK
332.5 1,608.9

2 Stockholm, SE
207.7 1,133.4

3 Hamburg, DE
148.9 934.1

Public administration, defense, education, human health and social work activities

2009
1 Melilla, ES
114 231
2 Ceuta, ES
14 28.4
3 Namur, BE
80 184.3

1

2

3

2010
Ceuta, ES 1
13 26.9
Melilla, ES | 2
10.5 242
Namur, BE | 3
75 188.2

2011
Ceuta, ES 1
144 26.6
Melilla, ES | 2
13 26.3
Namur, BE | 3
774 186.8

2012

Ceuta, ES 1
11.5 243

Melilla, ES | 2
11.8 25.6

Namur, BE | 3
79.3 191.2

12.3

11.8

2013

Ceuta, ES
25.6

Melilla, ES
24.6

Ovre Norrland, SE
95.5

2422

Arts, entertainment and recreation; other service activities; activities of household and extra-

territorial organizations and bodies

2009 2010 2011 2012 2013
Brussels, BE 1 Brussels, BE 1 Brussels, BE 1 Brussels, BE Brussels, BE
50.9 403.8 54.7 410.4 52.2 413.0 54.7 420.1 57.9 412.6
Luxembourg 2 Cyprus 2 Lazio, IT 2 Lazio, IT 2 Lazio, IT
22.2 217.2 42.0 395.2 254.5 | 2,252.9 267.5 | 2,250.1 245.3 | 2,207.8
Lazio, IT 3 Lazio, IT 3 Cyprus 3 Luxembourg Cyprus
213.4 [ 22412 238.5 | 2,256.6 43.8 | 3982 259 | 236.1 38.8 | 365.1
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Table 3: The top three EU and affiliated regions in terms of the highest location quotient in each

sector, along with the respective sectoral and overall employment figures (in thousands of

people): 2009-2013

Agriculture, forestry and fishing

2009 2010 2011 2012 2013
1 . . 1 Agri etc, TR 1 Dogu Agri etc., TR
Agri etc, TR Agri etc, TR Karadeniz, TR
184.7 | 303.3 173.1 | 303.8 185.6 | 342.6 548.2 | 1,029.7 206 385.8
2 Dogu Dogu 2 Dogu 2 Agri etc., TR Nord-Est, RO
Karadeniz, TR Karadeniz, TR Karadeniz, TR
573.3 | 1,077.7 542.1 | 1,034 529.8 1036 189.5 364.7 848.9 | 1,795.1
3 Erzurum etc., Erzurumetc., | 3 Nord-Est, RO 3 Nord-Est, RO Dogu
TR TR Karadeniz, TR
1721 | 3475 178.4 | 3542 846.4 | 1731.5 841.5 | 17643 4386 | 957
Secondary sector (except construction)
2009 2010 2011 2012 2013
1 Bursa etc., TR Bursaetc.,, TR | 1 Bursa etc, TR 1 Bursa etc, TR Vest, RO
395. 1,109. 429. 1,139. 452. 1,236. 304.
9 9 1 1 6 5 471.8 | 1,301.8 1 812.4
2 Severovychod, Moravskoslezsko | 2 | Moravskoslezsko | 2 Severovychod,
CZ ,CZ ,CZ Vest, RO CZ
242. 188. 196. 244,
6 690.5 5 543.5 4 540.7 292.1 811.6 8 689.5
3 Severovychod, | 3 | Severovychod, | 3 | Moravskoslezsko
Vest, RO CZ CZ ,CZ Bursa etc., TR
238. 247. 490. 1,384.
284 815.4 2 690.3 2 688.6 191.4 543 1 7
Construction
2009 2010 2011 2012 2013
1 Corse, FR 1 Corse, FR 1 Van etc, TR 1 Sanliurfa etc,. 1 Van etc,. TR
TR
17.6 89.6 15.3 105.9 67.6 497.5 91.4 570.4 784  518.7
2 Agores, PT 2 Agores, PT 2 Vychodné 2 Van etc., TR 2 Mardin etc.,
Slovensko, SK TR
16.5 111.8 15.6 109.7 74.2 609.9 70.6 521.4 53.1  373.1
3 Illes Balears, | 3 Vychodné 3 Valle d'Aosta, IT | 3 Vychodné 3 Sanliurfa etc.,
ES Slovensko, SK Slovensko, SK TR
65 484.3 82.3 608.5 6.7 56.8 73.9 614.8 90.1 667.6
Wholesale and retail trade, transport, accomodation and food service activities
2009 2010 2011 2012 2013
1 South Aegean, South Aegean, 1 Canarias, ES 1 Canarias, ES Canarias, ES
GR GR
60.3 136.8 52.9 1314 337.9 | 768.7 3232 | 743.5 3104 | 729.7
2 | IonianIsl.,, GR Canarias, ES 2 | South Aegean, | 2 Illes Balears, Illes Balears,
GR ES ES
37.3 87.8 303.2 | 756.8 51.9 130.7 190.1 | 471.8 194.6 | 475.8
3 Canarias, ES Ionian Isl., GR | 3 Illes Balears, 3 | South Aegean, South Aegean,
ES GR GR
3082 [ 775 321 | 822 182.9 | 465.1 525 | 131 507 | 122.8
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Information and communication
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2009 2010 2011 2012 2013
1 Oslo, Akershus, | 1 Praha, CZ 1 Inner London, 1 Oslo, 1 Berk., Buc.,
NO UK Akershus, NO Oxford., UK
472 609 53.8 656.8 134.8 1,535.3 53.5 641.1 1024 1,197.6
2 Inner London, | 2 Berk., Buc., 2 2 Berk., Buc., 2 Oslo, Akershus,
UK Oxford., UK Praha, CZ Oxford., UK NO
1164 1,509.6 85.6  1,139.1 54.8 635.2 979 1,184.8 55.2 645.6
3 3 3 Berk., Buc., 3 3 Inner London,
Praha, CZ Stockholm, SE Oxford., UK Stockholm, SE UK
50.5 660 79.6  1,062.5 94.6 1,162.7 88.3 1,106 133.7 1,608.9
Financial and insurance activities
2009 2010 2011 2012 2013
1 Luxembourg 1 Luxembourg 1 Luxembourg 1 Luxembourg 1 Luxembourg
27.6 217.2 27.3 220.8 28.3 224.8 29.5 236.1 30 238.7
2 Inner London, 2 | Inner London, | 2 Inner London, 2 | Inner London,
UK UK UK UK 2 Ziirich, CH
149.6 | 1,509.6 139 | 1,409.8 165.5 | 1,535.3 178 | 1,562.3 73.4 812.1
3 3 3 3 Inner London,
Zirich, CH Ziirich, CH Ziirich, CH Ziirich, CH 3 UK
642 | 7768 675 | 7782 704 | 792.6 76 | 806.1 142.9 | 1,608.9
Real estate activities
2009 2010 2011 2012 2013
1 Praha, CZ 1 Praha, CZ 1 Devon, UK 1 Latvia 1 Praha, CZ
13 660 14.4 656.8 12.6 535.7 23 650.2 16.8 649.4
2 Languedoc- 2 2 2 2 Latvia
Roussillon,FR Latvia Latvia Praha, CZ
17.7 909.2 17.9 850.7 17.5 861.6 142 6475 22.7 893.9
3 3 fle de France, | 3 fle de France, 3 3 Highlands &
fle de France, FR FR FR Devon, UK Islands, UK
92.2 5,237.9 97.5 5,163.9 1044 5,203.2 11.3  537.1 4.4 224.7
Professional, scientific and technical activities; administrative and support service activities
2009 2010 2011 2012 2013
1 Inner London, 1 Inner London, Inner London, 1 Inner London, 1 Inner London,
UK UK UK UK UK
288.8 1,509.6 286.9 1,409.8 301.4 11,5353 319.5 1,562.3 3325 1,608.9
2 Stockholm, SE | 2 Stockholm, SE | 2  Stockholm,SE | 2 Stockholm, SE | 2  Stockholm, SE
188  1,052.4 1909 1,062.5 197.3 1,091.3 203.8 1,106 207.7 1,133.4
3 Berlin, DE 3 Berlin, DE Hamburg, DE | 3 ~ Hamburg, DE | 3  Hamburg, DE
2433  1,546.8 2519 1,564.2 146.7  903.6 149.5 9132 1489  934.1
Public administration, defense, education, human health and social work activities
2009 2010 2011 2012 2013
1 Melilla, ES 1 Ceuta, ES 1 Ceuta, ES 1 Ceuta, ES Ceuta, ES
114 | 23.1 13 26.9 144 | 26.6 11.5 | 243 123 | 25.6
2 Ceuta, ES 2 Nord, NO 2 Melilla, ES 2 | Melilla, ES Melilla, ES
14 28.4 100.9 | 228.8 13 26.3 11.8 | 25.6 11.8 | 24.6
3 Nord, NO 3 Melilla, ES 3 Nord, NO 3 Nord, NO Nord, NO
100.7 | 229.1 105 | 242 102.3 | 232.8 99.5 | 234.5 96.3 | 234.6







