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Abstract: The purpose of the paper is to give an overview of the changes in the structure of
industries in Romania, specifically on the questions (1) whether the industrial structures
become more similar or more different in the Romanian regions and (2) whether the
Romanian industries become more concentrated or more dispersed. EUROSTAT regional
data on Gross Value Added and employed population for the period of 2000-2013 are used
in order to calculate several statistical indices of specialization and concentration
(Krugman, Entropy, Hirschman-Herfindahl, Lilien Index and Gini coefficient). By
comparing the values of these different measurements, the main finding is that Romanian
regions become less specialized, while industries become slightly more concentrated. The
speed of structural changes in all Romanian regions registered a noticeable slowdown of the
speed of sectoral changes after the economic crisis. Our conclusions provide useful
information for the economic policy makers in investment funds allocation or employment
measures designing.
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Introduction

In almost all literature on specialisation and concentration, regional
specialisation and geographic concentration of economic activities are
analysed in connection or interrelation. Some theories are stating that
specialisation and concentration are two faces of the same coin and can evolve
together (Aiginger and Rossi-Hansberg, 2006).There are also, some empirical
studies, suggesting that they are independent economic processes going to take
place at different speeds (Dalum et al., 1998) or in opposite directions when
transport costs change (Aiginger and Rossi-Hansberg, 2006).

The aim of the paper is to investigate whether the Romanian regional
economic structures are converging or diverging to the national economic
structure and whether economic branches are more concentrated or more
dispersed. In this view, we have used different statistical measures for
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regional specialisation and economic concentration, in order to capture
various facets of these phenomena.

The paper is organised as follows: after a short literature review on regional
specialisation and economic concentration, the methodology and data are
explained. In the third section, the results are exposed. The final section is
dedicated to Discussion and conclusions.

1. A brief literature review on regional specialisation and economic
concentration

The issues of regional specialisation and economic concentration are explored by
scientists in the context of analyzing the process of economic convergence and its
effects at European or world level (Molle, 1996; Hallet, 2002; Cornett, 2002;
Marelli, 2007; Ezcurra et.al, 2006). For instance, Molle (1996) and Hallet (2002)
conducted studies on regional convergence in the European Union, based on NUTS
1 and NUTS 2 data. Molle identified the existence of high convergence of regions'
production structure and a high degree of specialisation of periphery regions and
Hallet found a decrease of specialisation correlated with a movement toward the
European average of regions' production structure. Cornett (2002) highlighted the
characteristics of interregional specialisation based on intra-industry and inter-state
trade. Ezcurra et.al (2006) emphasizes a decreasing tendency of regional
specialisation for the examined period (1977-1999).

The regional specialisation and economic concentration in Romania was explored
by several authors. For instance, Traistaru et.al (2002, 2003), Traistaru and lara
(2002), Longhi et al. (2004) researched these issues in a group of other European
accession countries at that time (Bulgaria, Slovenia, Hungary and Estonia). The
authors explained the impact of European economic integration on patterns of
regional specialisation and concluded that the regional specialisation is negatively
correlated with regional GDP per capita and unemployment rate. The changes in
regional specialisation patterns and its impact on economic growth were also
analyzed by Traistaru, lara, Pauna (2002).

The effects of transition, structural changes and privatisation on regional
specialisation were analyzed in several studies conducted by Romanian authors, as
well (Mitrut and Constatin, 2006; Andrei et al. 2008; Andrei et al.2009; Goschin et
al. 2008, 2009).

A set of possibilities to measure regional specialisation and economic or
geographic concentration are masterfully exposed in some working papers of
Goschin et.al (2008, 2009), such as: Krugman, Hirschman-Herfindahl, Lilien and
Gini Index.
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2. Methodology and data

Specialisation is defined as distribution of the shares of industries (or economic
branches) in a specific country or region (Aiginger, 1999). We call highly
specialised a country/ region with a small number of branches responsible for a
large share of production (Gross Value Added) or employment. If the production
structures disperse (shares become more equal across economic branches) we
speak about diversification or dispersion. Economic or geographic concentration is
the distribution of the shares of regions in an individual economic branch or
industry (Aiginger, 1999, Traistaru, 1999). An economic branch is concentrated if
a large part of production is carried out in few regions.

For the purpose of the paper we will use the following measures for industries
concentration and regional specialisation: Krugman, Entropy, Herfindahl Indexes,
Gini Coefficient and Lilien Index.

The Krugman Index (Krugman, 1991) for measuring concentration of industries
or specialisation of regions is:

Ki=dlsi-s] @ K=2Jsi-s| @
= j=1
. X X.. X..
where: s, :L, s =—1, S; =1 S; =1
X X X, X

i j

KJ.C is the Krugman Index for concentration of branch j, K:is the Krugman Index
for specialization of region i, S-C- is the share of branch j in the region i, S; is the
share of region i in the branch j, x; is the Gross Value Added or employment in
region i and branch j, X, is the total Gross Added Value or employment of the
region i, X is the total Gross Added Value or employment for the branch j and X

stands for the total national Gross Value Added or employment.
The value of Krugman Index is used to compare branches of regions with the
national economy or to compare two regions. Its values are between O (identical
territorial/sectoral structures) and 2 (totally different structures).
The generalised entropy measure (GE) is given by the formula:

1 W)
)= e 1)[ Z(yj 1] <

where: y; is the variable of the unit i and y is the average of it.
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The values of GE measures vary between 0 and oo, with zero representing an equal
distribution and higher value representing higher level of inequality. The parameter
a in the GE represents the weight given to distances between variables at different
parts of variable distribution, and can take any real value. The commonest values
of ¢ used are 0, 1 and 2.

For o =1the formula becomes:

1Y Y
GE(x)==)» ZIn= )
2"y
1LY
and for ¢ =0: GE(O)=—HZIn=' (5)
i1 Y

The entropy index (E) commonly known as the Shannon Entropy index is used in
the research of income distribution (Cowell, 1980, 1995 and 2000) and applied also
in measurement of specialisation (Attaran and Zwick, 1987; Smith and Gibson,
1988; Aiginger and Davies, 2004; Aiginger and Pfaffermayr, 2004).

We will use the following formula for entropy of specialisation and concentration:

E® :—ZSS Ins; for specialisation (6) and
i=1

m
EC — _Z s Ins; for concentration (7)
j=1

0<E<l,

X.. X..
where: s = and s; = —*-

X, X;
The entropy index increases with a decreasing specialisation, the lower bound (0)
gives absolute specialisation and the upper bound (In1) complete diversification,
with each economic branch having the same Gross Value Added or employment
share.
One of the most commonly used indicators for concentration/specialisation is the
Hirschman- Herfindahl index (Herfindahl, 1950; Hirschman, 1964) for instance,
in industrial economics (Scherer, 1990) to measure market concentration and
economic diversity (Tauer, 1992) and for macroeconomic specialisation analyses
(Sapir, 1996; Davis, 1998; Storper et al., 2002; Aiginger and Pfaffermayr, 2004;
Beine and Coulombe, 2007).

n 2

HS = Z(s,j) for concentration (8)

i=1
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m 2
HE = Z(s,j) for specialisation (9)

=

where:
st = X” :ﬁ ss = X'J -_ Y
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i=1 j=1

Hj°is the Herfindahl index for concentration, H’is the Herfindahl index for

S

specialisation, s; is the share of region i in the national value of branch j, s;; is the

share of branch j in the total value of regioni, Xj and X} is Gross Value Added
or employment of the branch j in region i, X,is the Gross Value Added or

employment of region i, X is the Gross Value Added or employment of branch j.

The wvalue of Herfindahl index is increasing with the degree of
concentration/specialisation. It has values between 0 and 1.The highest value of 1
is reached when the branch j is concentrated in one region or the region i is
specialised in one branch. The lowest level of 1/m corresponds to the situation
when all branches have equal shares in region 1 or the level of 1/n when all regions
have equal shares in branch j.

For calculating the Gini coefficient we will use the following formula:

G 2 Z[(| —nT_'_leijJ (10), where: 0<G<l1, 7. :%inj . i=number of
i=1

B nzx i-1
regions
2 (. m+l — 1
G =—— - X 11), where: 0<G<l, Xi==—> X,
msz;((J 2 j uj ( ) where j m; i

j=number of economic branches.

A higher value of Gini coefficient shows a greater specialisation or concentration.
The Gini coefficient is commonly used in the convergence literature and to
highlight inequalities in several economical indicators (GDP per capita,
employment, unemployment) between European regions (see for instance:
Simionescu, 2014; Neagu, 2013, 2015).

The Lilien Index reflects the speed of sectoral reallocations in the economy as the
main factor of specialisation trend (Lilien, 1982).

For the region i, the Lilien Index is calculated as follows:
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L = i%@log X;; —Alog Xi)2 (12)

j=1 i

where: % is the share of employment in branch j in region i, X; is employment
I

in branch j in region i, X, is the total employment in the region i, Ais the first

difference operator.

The Lilien Index is used to measure speed of structural changes; a higher value of

this indicator suggests a faster structural change and bigger reallocations of

employment between branches. It also indicates the flexibility of an economy and

its adaptation capacity to the changes in aggregate demand.

We have used data series from EUROSTAT regarding Gross Added Value at

current prices and employment (thousand people) for 2000-2013. The values of

indexes were calculated using the wessa.net free statistical software and Microsoft

Excel functions.

3. Main findings
We calculated the above indexes for Gross Added Value data and employment
data. The results are displayed in Tables 1, 2 and 3, and Figure 1 (a,b,c,d).

Table 1.a. Specialization of Romanian regions based on Gross Value Added data

Krugman Index Entropy Index
Year/Region 2000 2005 2009 2013 2000 2005 2009 2013
North-West 0,1249124 | 0,1090716 | 0,105298 0,1196743 | 0.863777 | 0.844883 | 0.854097 | 0.879115
Centre 0,1223769 | 0,1542641 | 0,1449041 | 0,1523639 | 0.840490 | 0.823764 | 0.837662 | 0.850098
North-East 0,1728475 | 0,2196174 | 0,2289497 | 0,2655621 | 0.863665 | 0.850893 | 0.868297 | 0.889787
South-East 0,1192355 | 0,1027832 | 0,1485867 | 0,2238421 | 0.856185 | 0.840358 | 0.858781 | 0.844553

South - Muntenia | 0,1830883 | 0,2497692 | 0,2224831 | 0,2757647 | 0.829715 | 0.791126 | 0.820084 | 0.813575

Bucharest - Ilfov 0,3962954 | 0,4483856 | 0,393251 | 0,4698493 | 0.904905 | 0.888486 | 0.896330 | 0.918632

é‘ﬁ‘;:i';’ve“ 0,208036 | 0,2186157 | 0,1834212 | 0,2201284 | 0.841152 | 0.818521 | 0.841699 | 0.839747

West 0,0767891 | 0,1031592 | 0,1476058 | 0,1945128 | 0.862065 | 0.844182 | 0.844749 | 0.854363

Source: authors' own computations based on EUROSTAT data

As we can notice from Table 1a the Krugman Index increased in almost all regions:
in the West region: from 0.07 in 2000 to 0.19 in 2013, in North-East region: from
0.17 in 2000 to 0.26 in 2013, in South-Muntenia: from 0.18 in 2000 to 0.27 in
2013. A lower dynamics was registered in Centre (from 0.12 in 2000 to 0.15 in
2012) and South-West Oltenia (from 0.20 in 2000 to 0.22 in 2013). This index
decreased in North-West and is stationary in Bucharest-lIfov in 2009 compared to
2000, with a highest value in 2013 of 0.46 in this region.
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The low values of this index reflect a similar economic structure with national
economy, in all regions. In 2013, the most distant regions from the national
structure are North-West, Centre and West.

The value of entropy raised in 2013 compared to 2000 in North-West, Centre,
North-East and Bucharest-11fov and decreased in 2005 compared to 2000. In other
regions such as: South-Muntenia, South-West Oltenia and West the entropy had an
inverse evolution: it decreased in 2013 compared to 2000 and increased in 2005
compared to 2000. The period of 2009-2013 was a favorable one for the entropy's
increase in all regions except the south of Romania (South-East, South-Muntenia
and South-West Oltenia). Increasing values of entropy index always suggest
dissolution of specialization of Romanian regions. The southern regions became
more specialised (in agriculture, industry, trade and public administration) as those
of Northern Romania, in the last four years.

According to Hirschman-Herfindahl Index (Table 1b), the following regions
became more specialised between 2000 and 2013: West, South-West Oltenia, and
South-Muntenia. In the North-Western and Central regions the situation has
changed very little, in the North-East and Bucharest-1lfov became less specialised.
The values of Gini Coefficient (Table 1b) show an increase of regions
specialization in 2005 compared to 2000 and a diversification of economic
activities in 2013 compared to 2009 in all regions, excepting South-East.

Table 1.b Specialisation of Romanian regions based on Gross Value Added data

Hirschman-Herfindahl Index Gini Coefficient
Year/Region 2000 2005 2009 2013 2000 2005 2009 2013
North-West 0.164544 | 0.173311 | 0.169581 | 0.164599 0.437507 0.459046 | 0.446776 | 0.411463
Centre 0.184885 | 0.193389 | 0.183522 | 0.187740 0.470001 0.487613 | 0.469948 | 0.446928
North-East 0.164035 | 0.164391 | 0.154264 | 0.149418 0.436961 0.444126 | 0.412385 | 0.391229
South-East 0.172039 | 0.175989 | 0.161572 | 0.180652 0.449458 0.464828 | 0.432290 | 0.453927

South - Muntenia | 0.190431 | 0.212162 | 0.192443 | 0.208173 | 0.483864 | 0.525227 | 0.486091 | 0.489643

Bucharest - llfov. | 0.144721 | 0.152096 | 0.142738 | 0.130125 | 0.350153 | 0.389480 | 0.369059 | 0.312726

Z?f;:{!ve“ 0.179494 | 0.189929 | 0.171825 | 0.185024 | 0.467878 | 0.490782 | 0.460598 | 0.462632

West 0.171055 | 0.177595 | 0.179618 | 0.180375 | 0.440531 0.461206 | 0.462878 | 0.446524

Source: authors' own computations based on EUROSTAT data

The regions more specialised in the examined period (2000-2013) (Table 2a) are:
North-West, South-West Oltenia and South-Muntenia. In other regions, such as:
Centre, North-East, Bucharest-l1fov and West specialisation decreased in the favor
of diversification. The entropy indexes increased significantly in North-West,
South-West Oltenia, and South-Muntenia. Small increases were registered in
North-East, South-East and Bucharest- IIfov regions.

Based on the values of Hirschman-Herfindahl index (Table 2b), we can notice that
all regions became less specialised in the distribution of employed people between
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economic sectors. The highest differences are registered in North-East, South-
Muntenia and South-West Oltenia. The richest region (Bucharest-lIfov) is very
stable: it has small variations in the explored period of time. The values of Gini
coefficients reflect a small distance to an equal distribution of employed people
between economic sectors in the Romanian regions.

Table 2.a Specialisation of Romanian regions based on employment data

Krugman Index Entropy Index

Year/Region 2000 2005 2009 2012 2000 2005 2009 2012
North-West 0,0982551 | 0,1071693 | 0,0893883 | 0,7522788 | 0.680959 | 0.741537 | 0.774434 | 0.766321
Centre 0,3735913 | 0,3193148 | 0,2931288 | 0,3617215 | 0.728043 | 0.754863 | 0.779877 | 0.788880
North-East 0,4171159 | 0,4108589 0,385608 0,3758559 0.521311 0.637597 | 0.683995 | 0.679431
South-East 0,0605384 | 0,0688295 | 0,0728217 | 0,0655557 | 0.665304 | 0.741104 | 0.783098 | 0.754595
i/(I)LLllrt':ehia 0,1295497 | 0,1389756 | 0,1511457 0,1568906 0.626786 0.711863 | 0.738929 | 0.736963
Bucharest -

llfov 0,8907192 | 0,7596231 | 0,6993976 0,7591987 0.808573 0.848666 | 0.838982 | 0.850218
(S)(?;J;:{Q/Vest 0,2999581 | 0,2996437 | 0,3696736 0,3750364 0.559948 0.662358 | 0.660630 | 0.660917

West 0,3053821 | 0,2569623 | 0,2558348 | 0,2852709 0.728607 | 0.765828 | 0.764859 | 0.759266

Source: authors' own computations based on EUROSTAT data

Table 2.b Specialisation of Romanian regions based on employment data

Hirschman-Herfindahl Index Gini Coefficient
Year/Region 2000 2005 2009 2012 2000 2005 2009 2012
North-West 0.270853 0.222149 0.200258 0.206750 | 0.640028 | 0.578236 | 0.541277 0.552243
Centre 0.233209 0.222496 0.201626 0.196789 | 0.595618 | 0.568299 | 0.540024 0.529873
North-East 0.461273 0.335885 0.297007 0.297523 | 0.733992 | 0.665403 | 0.622535 0.624367
South-East 0.290975 0.223967 0.194241 0.210931 | 0.651034 | 0.581355 | 0.528740 0.562201

South - Muntenia | 0.329155 0.250089 0.225345 0.231144 | 0.680253 | 0.612311 | 0.583981 | 0.586862

Bucharest - Ilfov 0.184042 0.176121 0.180744 0.176778 | 0.516215 | 0.459498 | 0.470687 | 0.451039

goltlet::i-:\/e“ 0.405005 0.300913 0.300698 0.303919 | 0.719700 | 0.653718 | 0.652480 | 0.647467

West 0.237283 0.218805 0.213041 0.216922 | 0.593931 | 0.559094 | 0.556812 | 0.563842

Source: authors' own computations based on EUROSTAT data

The values of Krugman Index (Figure 1.a) reflect an increase of concentration for
financial and insurance and real estate activities, agriculture, industry, wholesale
and retail trade and a decrease for arts, entertainment and recreation, professional,
scientific and technical activities, construction and public administration, in the
examined period (2000-2013). The entropy indexes decreased in construction,
information and communication sectors and increased in arts, entertainment and
recreation, financial and insurance activities (Figure 1.b).

The Hirschman-Herfindahl Index (Figure 1.c) increased in construction,
information and communication, financial and insurance sectors and decreased in
real estate and arts, entertainment and recreation sectors.
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The activities became more concentrated in the following sectors according to the
values of the Gini Coefficient: agriculture, industry, construction, information and
communication, financial and insurance activities and more dispersed in real estate
and arts sectors (Figure 1.d).

2013 2013

2009

2005 2005

2000 2000

0 0,2 04 0,6 0,8 1 1.2 14 0 0,2 0,4 0,6

o
©
=

12

B Arts, entertainment and recreation; other service activities; activities of I B Arts, entertainment and recreation; other service activities; activities of h
B Public administration, defence, education, human health and social work ® Public administration, defence, education, human health and social work
O Professional, scientific and technical activities; administrative and suppo B Professional, scientific and technical activities; administrative and suppor

B Real estate activities B Real estate activities
O Financial and insurance activities O Financial and insurance activities
B Information and communication B Information and communication
O Wholesale and retail trade, transport, accomodation and food service ac. @ Wholesale and retail trade, transport, accomodation and food service act
O Construction O Construction
B Industry B Industry
O Agriculture, forestry and fishing O Agriculture, forestry and fishing
Figure 1.a Concentration of economic Figure 1.b Concentration of economic
activities based on Gross Value Added activities based on Gross Value Added
data -Krugman Index data -Entropy Index

Source: authors' own computations based on EUROSTAT data
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2013 2013

2009 2009

2005 2005

2000 2000

0 0,1 0,2 03 0,4 0,5 0,6 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

B Arts, entertainment and recreation; other service activities; activities of B Arts, entertainment and recreation; other service activities; activities of
household and extra-territorial organizations and bodies household and extra-territorial organizations and bodies
B Public administration, defence, education, human health and social work  ® Public administration, defence, education, human health and social work
activities activities
O Professional, scientific and technical activities; administrative and support O Professional, scientific and technical activities; administrative and support
service activities service activities
B Real estate activities B Professional, scientific and technical activities; administrative and support
service activities
O Financial and insurance activities O Financial and insurance activities
B Information and communication B Information and communication
O Wholesale and retail trade, transport, accomodation and food service O Wholesale and retail trade, transport, accomodation and food service
activities activities
O Construction O Construction
B |ndustry B [ndustry
O Agriculture, forestry and fishing O Agriculture, forestry and fishing
Figure 1.c Concentration of economic Figure 1.d Concentration of economic
activities based on Gross Value Added activities based on Gross Value Added
data - Hirschman-Herfindahl Index data -Gini Coefficient

Source: authors' own computations based on EUROSTAT data

According to the values Krugman Index (Table 2.a) the activities in agriculture,
industry, information and communication became more concentrated in 2012
compared to 2000, while in sectors such as: construction, trade, financial activities
and arts sectors they became less concentrated. The evolution of Entropy Indexes
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shows an increase of economic concentration in all economic sectors in 2012
compared to 2000.

Table 2.a Concentration of economic activities based on employment data

Krugman Index Entropy Index

Year/Branch 2000 2005 2009 2012 2000 2005 2009 2012
';%”fcl;']tl‘r‘:ge forestty | 3004234 | 0,3948022 | 04249043 | 04246433 | 0.877400 | 0.877430 | 0.878355 | 0.885988
Industry 0,239108 | 0,2241136 | 0,2459807 | 0,2891019 | 0.990755 | 0.990239 | 0.990157 | 0.983333
Construction 0,4985799 | 0,21937 | 0,1883207 | 0,1400975 | 0.981548 | 0.981504 | 0.977682 | 0.975745
Wholesale and retail
trade, transport, 0,3177153 | 02461514 | 0,2270882 | 021684 | 0.984262 | 0.984315 | 0.983505 | 0.977598

accommodation and
food service activities

Information and

o 0,6283427 | 0,6600718 | 0,6002609 | 0,7426973 | 0.848821 | 0.849102 | 0.853722 | 0.783805
communication

Financial and 0,6668413 | 04381072 | 0,5642429 | 0,5759049 | 0.931734 | 0.932039 | 0.945765 | 0.883217
insurance activities

Real estate activities 0,5688626 | 0,6181858 | 0,5642429 | 0,5759049 | 0.890118 | 0.890897 | 0.853542 | 0.855706

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

0,5330405 | 0,4743535 | 0,4259972 | 0,5152214 | 0.915081 | 0.916405 | 0.925775 | 0.885288

Public
administration,
defence, education, 0,195059 | 0,1287117 0,13392 0,1747855 | 0.990590 | 0.990571 | 0.987225 | 0.983640
human health and
social work activities

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

0,3437517 | 0,2710606 | 0,2259805 | 0,3082746 | 0.984979 | 0.984685 | 0.975504 | 0.971628

Source: authors' own computations based on EUROSTAT data

According to the Hirschman-Herfindahl Index (Table 2b) the economic activities
became in the last years more concentrated in industry, information and
communication, financial insurance and real estate sectors and less concentrated in
agriculture. The Gini coefficients highlight an increase of concentration in almost
all economic branches, excepting agriculture.

We calculated the Lilien Index to emphasize the speed of sectoral reallocations of
employment in the economy as the main factor of specialisation trend (Table 3).
We notice that the speed was higher in the first period (2005 compared to 2000) in
all regions, followed by a slowdown in the last years. The most dynamic region is
Bucharest-Ilfov, followed by South-West Oltenia. These two regions are the only
ones which after the crisis have had the potential to grow their speed of structural
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changes. The region with the lowest structural speed, in the last years, (2012
compared to 2009) is West, followed by South-Muntenia and North-West.

Table 2.b Concentration of economic activities based on employment data

Hirschman-Herfindahl Index Gini Coefficient
Year/Branch 2000 2005 2009 2012 2000 2005 2009 2012
;%rﬁ;‘r']tl‘r‘:ge forestry | 183558 | 0.183551 | 0.184183 | 0.178125 | 0.375646 | 0.375623 | 0.376836 | 0.365262
Industry 0.129664 | 0.129929 | 0.129967 | 0.133199 | 0.109295 | 0.112416 | 0.112749 | 0.141053
Construction 0.134420 | 0.134442 | 0.135832 | 0.137098 | 0.152594 | 0.152778 | 0.165999 | 0.175039

Wholesale and retail
trade, transport,
accommodation and
food service activities

0.133668 | 0.133632 | 0.133950 | 0.137586 | 0.131774 | 0.131502 | 0.135218 | 0.160280

Information and

- 0.240578 | 0.240358 | 0.229876 | 0.292746 | 0.362794 | 0.362128 | 0.387490 | 0.462173
communication

Financial and 0.169472 | 0.169213 | 0.159168 | 0.204826 | 0.270126 | 0.270005 | 0.242503 | 0.353393
insurance activities

Real estate activities 0.199456 | 0.198879 | 0.221566 | 0.228961 | 0.347619 | 0.346239 | 0.411170 | 0.384073

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

0.184413 | 0.183287 | 0.176274 | 0.207842 | 0.281094 | 0.279976 | 0.259731 | 0.324297

Public
administration,
defence, education, 0.129841 | 0.129852 | 0.131623 | 0.133618 | 0.109407 | 0.109371 | 0.129463 | 0.139781
human health and
social work activities

Aurts, entertainment
and recreation; other
service activities;
activities of
household and extra-
territorial
organizations and
bodies

0.133440 | 0.133597 | 0.137506 | 0.141263 | 0.132654 | 0.134098 | 0.175565 | 0.186210

Source: authors' own computations based on EUROSTAT data

Table. 3 Structural changes in Romania

Region 2005-2000 2009-2005 2012-2009
Romania 0,207528437 0,14270039 0,0757929
North-West 0,173528035 | 0,155384927 | 0,11583904
Centre 0,212176001 | 0,176639873 | 0,14829587
North-East 0,158883561 | 0,181316711 | 0,15229739
South-East 0,228089622 | 0,194057799 | 0,12519704
South - Muntenia 0,409891458 | 0,158084868 | 0,10151224
Bucharest - llfov 0,297057193 | 0,156221636 | 0,31405958
South-West Oltenia 0,337409907 | 0,119745642 | 0,21265607
West 0,314883106 | 0,099951398 | 0,08568413

Source: authors' own computations based on EUROSTAT data
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The main consequence of the employment reallocations is that regions became less
specialised and economic branches more concentrated. This outcome is in line with
the theories stating that specialisation and concentration are two facets of the same
coin and can evolve together (Aiginger and Rossi-Hansberg, 2006).

Discussion and conclusions

The paper aimed to highlight the dynamics of specialisation and economic
concentration in the Romanian regions in the period of 2000-2013. We have used
several statistical indexes to reflect the economic evolution of these two
phenomena.

Regarding the regional specialisation based on Gross Value Added we found that
the regions of North-West and Centre (according to the values of Krugman Index)
are the closest to the national economic structure, while Bucharest-llfov is the
farthest to it. The differences between the regional and the national economic
structure have been increasing in the last years. According to the Hirschman-
Herfindahl index, the southern regions became more specialised (South-East,
South-Muntenia, South-West Oltenia and West), the North-East and Bucharest-
IIfov regions have diversified their activities and North-West and Centre regions
remained almost stable. The values of Gini coefficient indicate a different
dynamics, as follows: the South-East region is the only one, more specialised in the
examined period of time; other regions such as: North-West, Centre, North-East
and Bucharest-IIfov became more diversified and the Southern regions remained
stable as economic structure. The economic entropy is decreasing in the Southern
regions and increasing in Northern and Central Romania and in Bucharest-1lfov.
The measurement of specialisation based on regional employment data and
expressed by Hirschman-Herfindahl Index and Gini Coefficients suggests a trend
of diversification in all regions. The economic entropy increased in all regions and
the similarity between the regional and the national economic structure increased in
Centre, North-East, West and Bucharest-lIfov and decreased in Southern and
North-Western regions.

Concerning the economic concentration measured by Gross Value Added of
economic branches, we found different results, according to the statistical
indicators used in the analysis. For instance, the values of Krugman Index reflect a
lower similarity of concentration to the national trend for financial and insurance
and real estate, agriculture, industry, wholesale and retail trade activities while the
Hirschman-Herfindahl Index adds to these branches the sector of constructions.
The values of Gini Coefficient indicate similar results with Hirschman-Herfindahl
Index.
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The same measurements based on sectorial employment data show us that the
economic branches which became more different as national economic structures
are: agriculture, industry, information and communications. All other economic
sectors are converging to the national economic structure. The entropy raised in all
economic sectors. According to the Gini Coefficient, all branches became more
concentrated, excepting agriculture. The Hirschman-Herfindahl Index indicates the
highest increase of concentration in: information and communication, financial and
insurance activities, real estate and professional activities sectors.

The speed of structural changes in all Romanian regions registered a noticeable
slowdown of the speed of sectorial changes after the economic crisis (2012
compared to 2009).

Taking into consideration the above findings, we can conclude that the
measurement of regional specialisation and economic concentration with different
statistical indicators can offer a complete picture of the economic dynamics and
structural changes at regional level. We identified a trend of a decreasing
specialisation of regions and a slight increase of economic concentration in
Romania in the last 15 years.

Our findings are in line with other empirical studies on Romanian regional
economy (please see Goschin et al. 2008, 2009) and with the theory of Rossi-
Hansberg (2005), stating that specialisation and concentration can evolve in
opposite directions.

Our conclusions provide useful information for the economic policy makers in
investment funds allocation or employment measures designed within regional
development strategies.
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