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Abstract: In order to achieve a balanced and sustainable spatial
development within the European Union, two of the basic spatial principles
are:  developing a  balanced and polycentric  urban system and promoting
integrated  transport  and  communication  schemes,  likely  to  favor  the
polycentric development of the EU territory. Therefore, the development of
a methodology for estimating the polycentricity degree of cities becomes a
topic  of  interest.  This  paper  includes  the  presentation  of  such  a
methodology  that  is  based  on  ESPON  1.1.1  program  criteria,  but  it  is
original. The submitted methodology is also applied to county residences
and to the Municipality of Bucharest. The methodology involves the
following steps: identifying some domains characteristic to polycentricity
and of some relevant indicators within such domains, the transformation of
indicators’ values into scores, calculating some composite indices
corresponding  to  the  domains  and  the  potential,  which  is  obtained  by
summing these indices. The analysis of results obtained leads to certain
conclusions on the formulation of some regional and national development
policies.
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1. Introduction
Although the term polycentric develop-
ment is widely spread both in scientific
research and normative agenda, the con-
cept of polycentricity still  does not have
a shared definition, or a shared meas-
urement method (Veneri and Burgalassi,
2012; Petrişor and Petrişor, 2014). The
concept of polycentricity can have differ-
ent meanings in different countries, de-
pending on national territorial and urban
structure, which makes national policies
aimed at polycentric development follow
different approaches (Meijers et  al.,
2005). The polycentricity is a multi-
layered phenomenon, with each layer
displaying a distinctive spatial model,
which is why the investigation of the
underlying processes requires a variety
of methods (Hoyler et al., 2008).

Through a series of studies and reports
of the Commission of the European
Communities in the 1990s the concept of
polycentric urban system was outlined,
which was at the core of spatial strategy
(Richardson and Jensen, 2000). A suc-
cessful urban strategy is characterized by
the following features: the ability to
adapt  the  economic  base  to  a  new  de-
mand of specialized production, infra-
structure and communication links, effi-
cient transportation, a well educated
workforce, good ‘quality of life’, local
institutional capacity and an open atti-
tude towards urban networking with
other cities and regions (CEC, 1991, p.
148; Lapushniak et al. , 2015; Schvab et al.,
2015). To create a more equal economic
and  social  development  within  the  EU’s
cities, it is necessary to establish joint
actions between major urban centers and
integrated systems of agglomerations
(CEC, 1994).
„Polycentric systems have considerable
advantages given their mechanisms for
mutual monitoring, learning, and adapta-

tion of better strategies over time” (Os-
trom, 2010). A system of urban centers is
characterized as being polycentric if it pro-
vides, with a minimum of spatial interac-
tion effort, the agglomeration effects
needed for economic growth and the equi-
table distribution of services of general
interest (Wegener, 2013). „Due to the
complexity of broader field settings, one
needs  to  develop  more  configural  ap-
proaches  to  the  study  of  factors  that  en-
hance  or  detract  from  the  emergence  and
robustness of self-organized efforts within
multilevel, polycentric systems” (Ostrom,
2010). In relational terms, polycentric de-
velopment means getting new connections
by overcoming historical barriers such as
those caused by national borders, local
rivalries, distance and poor communica-
tions (Hague and Kirk, 2003).

In ESPON 1.1.1 European urban systems
were analyzed at three spatial levels: at
the European level, at the national level
and at the regional and local level. This
article aims to calculate some general in-
dices expressing potential for the Mu-
nicipality  of  Bucharest  and  county  resi-
dences. Regardless of the scale according
to which polycentricity is analyzed (na-
tional, regional or local), these settlements
constitute important parts of the urban
network, so the study here is the first step
in such an analysis.

The polycentricity has two dimensions
which are closely related to each other:
the morphological dimension and the
functional dimension. Morphological di-
mension regards size and distribution of
urban centers across space and is associ-
ated with the extent to which the area is
characterized by a balanced development
(Brezzi and Veneri, 2015). The functional
dimension focuses on the way these cen-
ters organize the rest of the territory by
supplying the functions that shape the
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territorial hierarchies (Green, 2007; Petri-
şor et al., 2012).

In Europe, most monocentric countries
have polycentric development policies
designed to adjust the dominance of the
largest  city  in  the  region  (which  is  the
capital Region), and relatively monocen-
tric countries tend to have polycentric
development policies (Meijers et al.,
2007). In general, it is mentioned that
polycentric development reduces re-
gional disparities (CEC, 1999 and 2001;
Faludi, 2005; Ianoş et al., 2013; Stan,
2014). However, Sandberg and Meijers
(2006) found that between most meas-
ures of polycentricity and measures of
regional disparities there is no signifi-
cant relationship.

Study of polycentricity at regional level
is the subject of numerous articles from
the planning and economic geography
specialty literature. Among the most
representative articles we mention the
one analyzing: Italian NUTS 2 Regions
(Veneri and Burgalassi, 2012), Dutch
Randstad Region (Meijers, 2005;
Kloosterman and Lambregts, 2001; Mei-
jers and Romein, 2003), Central Region
of Scotland (Bailey and Turok, 2001; Mei-
jers and Romein, 2003), Ruhr area in
Germany and Basque Country (van Hou-
tum and Lagendijk, 2001), Rhein-Ruhr
Region and Flemish Diamond Region
(Meijers and Romein, 2003).

More papers are intended to the study of
specific  aspects  of  metropolitan  areas  po-
lycentricity. We can illustrate with studies
aimed at metropolitan areas: Los Angeles
(Gordon et al., 1986; Heikkila et al., 1989;
Redfearn, 2007), Cleveland, Indianapolis,
Portland and St. Louis (Anderson and Bo-
gart, 2001), Chicago (McDonald and
McMillen, 1990; McMillen and McDonald,

1997), Paris, Lyon and Marseille (Aguilera,
2005), Munich (Goebel et al., 2007), metro-
politan  areas  in  Central  Europe  (ESPON,
2012), metropolitan areas in Western
Europe (Taylor and Pain, 2007), Shanghai
(Wang et al., 2012), Hangzhou (Yue et al.,
2010; Liu et al., 2011).

In the Romanian literature in the field,
there are few papers dedicated to poly-
centricity or to some aspects related to
polycentricity, most of them being theo-
retical studies, without numerical as-
sessments (Braghina et al., 2008;
Ceausescu, 2009; Peptenatu et al., 2009;
Talanga et al., 2010; Peptenatu et al., 2012;
Tache and Popescu, 2015).

Some of the outstanding theoretical con-
tributions related to polycentricity are:
developing a theoretical framework for
describing evolution polycentric structure
as a result of centripetal and centrifugal
forces of economic relations between
companies (Krugman, 1996; Fujita et al.,
1999; Csomós and Derudder, 2014), con-
struction  of  a  general  equilibrium  model
where congestion and employment loca-
tion are endogenous (Anas and Kim, 1996)
and construction of a stochastic model,
which  does  not  accept  the  assumption  of
equilibrium (out-of-equilibrium) and
which explains the emergence of sub-
centers as a result of traffic congestion
(Louf and Barthelemy, 2013).

2. Methodology

2.1. Methodology of assessing the polycentric
urban system of county residences in Romania
In  this  study  we  have  used  the  statistical
data available in the county residences and
in particular from the National Institute of
Statistics but also from other sources, espe-
cially  Eurostat.  As  we  have  seen,  the  two
dimensions that express the concept of
polycentricity are morphological polycen-
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tricity, which refers to the size and location
of centers and functional polycentricity,
which envisages the connectivity between
centers. Due to lack of data on connectivity
(the  volume  of  traffic  or  the  number  of
commuters (in- and outgoing commuters)
to  and  from  the  county  residences),  the
study  does  not  examine  the  functional
polycentricity.

First, we intend to include the county
residences of Romania and the Munici-
pality of Bucharest in the categories de-
scribed in ESPON 1.1.1 program. There-
fore, we further detail the categories of
towns and criteria for the classification of
cities in the European Union, according to
the ESPON 1.1.1 Programme (Table 1).
For the spatial database we considered
several domains, and for each domain
relevant statistical indicators were se-
lected, based on the criteria of ESPON
1.1.1. Programme, on the national specific
features and existing data. Using its own
methodology, the indices of these do-
mains, as well as a general polycentricity
index were calculated. The structure of
the database for county residences and
the Municipality of Bucharest includes
the following domains and indicators:

Economy:
- The headquarters of top 100 companies
(in terms of turnover);
-  Gross  domestic  product  per  capita  at
current prices (in euro) in 2008;
- Gross domestic product per capita at cur-
rent prices (in euro) forecasted for 2013;
- Dynamic index of gross domestic prod-
uct per capita at current prices 20082013I ;
- Industry gross value added in 2008 as a
percentage of GDP;
Population:
- Population in 2011;
Tourism:
-  Number  of  overnight  stays  in  tourist
units in 2012;

- Number of tourists in 2012;
Transport:
- Number of passengers transited through
the airports in 2012;
- The volume of goods in transit through
the ports in 2012;
Education:
- Number of public universities in 2012;
- Number of private universities in 2012;
- Number of students in 2012.

For every indicator there has been achieved
a grouping of values registered at the level
of cities on 10 equal intervals, thus obtain-
ing 10 groups, which were awarded in as-
cending  order  of  values,  scores  from  1  to
10. When an indicator registered a value of
0 at a city, the score given to the city at this
indicator was also 0. Therefore, the values
of selected indicators were transformed
into scores of groups to which they belong
(1, 2,…,10, even 0) with the statistic support
of  the  program  ArcGIS  9.3.  For  each  do-
main,  the  scores  corresponding  to  a  city
recorded for all indicators within that do-
main were cumulated. Further, we proceed
in the same manner as before to transform
these values into scores (1, 2,..., 10, even 0),
which are even domain indices. The gen-
eral polycentricity index that will be called
the potential index (or the potential), is cal-
culated by summing indices corresponding
to the domains.

3. Results and analyses

3.1. Typology of studied cities
The  first  problem  caused  by  the  analysis
is the framing of county residences and of
the Municipality of Bucharest into the
five categories of cities (Global (G), Euro-
pean (E), National (N), Regional (R), Lo-
cal (L)) at the domains Population, Indus-
try, Transport, Tourism and Knowledge
Activities (Table 2), on the basis of criteria
in Table 1. Analyzing the above table, we
can see that the Municipality of Bucharest
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fulfills  the  European  criteria  at  the  5  do-
mains, the Municipality Cluj-Napoca ful-
fills  the  European  criteria  at  2  domains
and  the  national  criteria  at  the  other  3
domains and the Municipalities Timi-
soara, Constanta and Iasi fulfill the Euro-
pean criteria at only one of the domains.
Moreover, we can notice that the only
cities which fulfill the criteria at national
or European level at the 5 domains are:
Bucharest, Cluj-Napoca, Timisoara, Con-
stanta and Brasov.

We  can  also  notice  that  there  are  county
residences  without  framing  to  certain  do-
mains. At the Transport, this thing is caused
by the fact that only the following indicators
were taken into consideration: number of
passengers transited through the airports
and volume of goods in transit through the
ports, and at the Knowledge Activities the
cause is the registration manner of students
in the Romanian statistics – according to the
university center where they study, and not
according to their address.

Table 1. The categories of cities Performed by authors based on information from the ESPON 1.1.1
Programme

Criteria
 Cate-
gory  Description Popula-

tion
Indus-

try
Tour-
ism

Trans-
port

Knowledge
Activities

Decision-
making
centre

Administrative
activities

Global
(G)

Cities with global
activi-
ties/importance

more
than
1%E1

more
than
2%E1

more
than
2%E1

more
than
2%E1

top univer-
sities2

more
than
10%E1

EU activities

Euro-
pean (E)

Cities with Euro-
pean/Transnationa
l activi-
ties/importance

more
than 1
million
inhabi-
tants

more
than
1%E1

more
than
1%E1

more
than
1%E1

universities
with over
50,000 stu-
dents en-
rolled

more
than
 10%E1

Activities with
national capital

National
(N)

Cities with na-
tional/regional
activi-
ties/importance

more
than
250,000
inhabi-
tants

more
than
5%N3

more
than
5%N3

more
than
5%N3

universities
with over
50,000 stu-
dents en-
rolled

more
than
10%N3

Activities with
less capital than
the national
capital (NUTS 2
or NUTS 3,in
compliance
with the na-
tional definition

Regional
(R)

Cities with re-
gional activi-
ties/importance

more
than
50,000
inhabi-
tants

more
than
2%N3

more
than
2%N3

more
than
2%N3

universities
with less
than 50,000
students
enrolled

more
than
 5%N3

Local adminis-
trative activities
(compliance
with the na-
tional defini-
tion)

Local
(L)

Cities first having
local activi-
ties/importance

more
than
20,000
inhabi-
tants

more
than
1%N3

more
than
1%N3

more
than
1%N3

 no univer-
sity

less than
5% N3

It is not rele-
vant

1 European value, i.e. the values of the 29 ESPON countries; 2 not yet defined criteria for a top university; 3

national value
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Table 2. Typology of county residences of Romania and Bucharest. Produced by the authors based on the
data provided by the National Institute of Statistics and Eurostat and our own calculations.

The name of the city Population Industry Transport Tourism Knowledge Activities

Vaslui R L - - -
Focsani R L - - -

Ramnicu-Valcea R R - L -
Alexandria L L - - -
Timisoara N N E N N

Tulcea R L L R -
Suceava R L L R R

Satu Mare R L L R L
Zalau R R - - -
Sibiu R N R N R

Ploiesti R N - R R
Slatina R L - L -

Piatra Neamt R L - L L
Targu Mures R R N R R

Baia Mare R L L R L
Drobeta-Turnu Severin R L - L -

Iasi N R R N E
Slobozia L L - - -
Buftea L N - - -

Bucharest E E E E E
Miercurea Ciuc L R - L -

Deva R R - R -
Giurgiu R L L L -
Galati R L R R R

Targu Jiu R R - R L
Craiova N R L R N

Targovise R L - L R
Sfantu Gheorghe R R - L -

Constanta N N E N N
Resita R R - L L

Calarasi R L L - -
Cluj-Napoca N N E N E

Buzau R L - - -
Brasov N N - N N

Botosani R L - L -
Braila R R R R -

Bistrita R R - L -
Oradea R R L N R
Bacau R L N L R
Arad R N L R R

Pitesti R N - R R
Alba Iulia R R - R L
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Table 3. The indices corresponding to domains and the potential index of county residences of Romania and
Bucharest. The data in the table were determined by the authors based on the information from the National

Institute of Statistics by own calculations and by using the statistic support of the program ArcGIS 9.3.

The name of the
city Population Economy Transport Tourism Education Potential

Vaslui 2 1 0 1 0 4
Focsani 3 3 0 1 1 8
Ramnicu-Valcea 3 3 0 3 2 11
Alexandria 1 2 0 1 1 5
Timisoara 7 9 8 8 7 39
Tulcea 2 1 2 4 0 9
Suceava 3 4 2 3 4 16
Satu Mare 4 3 1 3 2 13
Zalau 2 1 0 1 1 5
Sibiu 4 5 4 8 5 26
Ploiesti 5 7 0 3 4 19
Slatina 2 3 0 3 1 9
Piatra Neamt 3 3 0 3 1 10
Targu Mures 4 5 5 6 4 24
Baia Mare 4 4 1 4 2 15
Drobeta-Turnu
Severin 3 1 0 3 2 9
Iasi 6 7 4 7 8 32
Slobozia 1 1 0 1 1 4
Buftea 1 5 0 0 0 6
Bucharest 10 10 10 10 10 50
Miercurea Ciuc 1 3 0 3 1 8
Deva 2 4 0 1 1 8
Giurgiu 2 2 0 3 0 7
Galati 6 5 2 4 4 21
Targu Jiu 3 4 0 4 3 14
Craiova 6 5 2 4 6 23
Targovise 3 4 0 3 3 13
Sfantu Gheorghe 2 1 0 1 1 5
Constanta 6 8 9 9 6 38
Resita 2 3 0 1 2 8
Calarasi 2 2 1 1 1 7
Cluj-Napoca 7 8 8 8 8 39
Buzau 4 4 0 1 1 10
Brasov 6 7 0 9 6 28
Botosani 4 2 0 3 1 10
Braila 5 3 2 5 2 17
Bistrita 3 2 0 3 2 10
Oradea 5 5 2 5 5 22
Bacau 4 5 5 3 3 20
Arad 5 5 1 6 5 22
Pitesti 5 7 0 3 4 19
Alba Iulia 2 4 0 4 3 13
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Fig. 1. The population index at the level of county residences of Romania and Bucharest. Produced by the
authors based on the data from Table 3 by using ArcGIS 9.3.

At the Tourism, the line represents the
very low tourism potential, resulting
after having processed the related indi-
cators.  At  the  same  time,  we  can  high-
light the typology of county residences
at  every  domain.  At  the  Population,  the
Municipality  Bucharest  is  of  the  Euro-
pean type and the Municipalities Timi-
soara, Iasi, Craiova, Constanta, Cluj-
Napoca and Brasov are of a national
type, according to ESPON 1.1.1 stan-
dards.

At the Industry (Competitiveness), do-
main which involves a high percent of
gross value added, we can notice the cit-
ies: Bucharest (at European level), Timi-
soara, Sibiu, Ploiesti, Constanta, Cluj-
Napoca, Brasov, Arad, Pitesti and Buftea
(all at national level). The Transports do-
main emphasizes the Municipalities Bu-

charest, Timisoara, Constanta, Cluj-
Napoca (at European level), Targu-Mures
and Bacau (at national level). The Mu-
nicipalities of Bucharest is the only one
assessed at European level, while Con-
stanta, Timisoara, Sibiu, Iasi, Cluj-
Napoca, Brasov and Oradea are assessed
at  national  level  at  the  Tourism  domain.
At the Knowledge activities domain, Bu-
charest, Cluj-Napoca and Iasi fulfill the
European standards and Timisoara,
Craiova, Constanta and Brasov meet the
national standards.
In  contrast,  we  can  notice  county  resi-
dences that meet only two criteria of clas-
sification of the 5, one at local level and the
other at the regional or even local level:
Vaslui, Focsani, Buzau (with one criterion
at local level and other at regional level),
Alexandria, Slobozia (with the 2 criteria
locally).
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3.2. The indices corresponding to domains
and the potential index

Using the above-mentioned methodology,
the indices corresponding to domains and
the potential index were calculated (Table
3).

The analysis of the above table reveals
discrepancies between county residences:
there are county residences (generally,
the major cities in Romania) which have
high  values  at  all  5  domains  and  county
residences   that  have  low  values  at  all  5
domains. The cause of these disparities is
the unbalanced development of the na-
tional  territory,  which  is  why  there  is  a
need of a coherent strategy of territorial
development in Romania, which is based
on the strengths of less favoured areas,
highlighted by priority national projects.

3.3. Population
For the population index we performed a
cartogram with the assistance of the pro-
gram ArcGIS 9.3 (Fig. 1). The cartogram
was performed on 4 categories of size,
according  to  the  typology  of  the  studied
cities. The Municipality of Bucharest, by
the  volume  of  population,  fulfills  the
European criterion, according to the ty-
pology  of  ESPON  1.1.1.   The  great  cities
in Romania with populations over
250,000 inhabitants, out of which we can
mention Cluj-Napoca (324,576), Timi-
soara (319,279), Iasi, Constanta, Craiova,
Brasov and Galati, fulfill the national cri-
terion.

There follows a massive group of county
residences with populations between
50,000 and 250,000 inhabitants: Ploiesti,
Oradea, Braila, Arad, Pitesti, Sibiu, Bacau,
Targu Mures, Baia Mare, Buzau, Boto-
sani, Satu Mare, Ramnicu-Valcea,
Drobeta-Turnu Severin, Suceava, Piatra-
Neamt, Targu Jiu, Targoviste, Focsani,

Bistrita, Tulcea, Resita, Slatina, Calarasi,
Alba-Iulia, Giurgiu, Deva, Zalau, Sfantu-
Gheorghe  and  Vaslui,  which  are  of  a  re-
gional type. Finally, we have county resi-
dences which fulfill the local criterion,
i.e., with population between 20,000 and
50,000 inhabitants: Slobozia, Alexandria,
Miercurea-Ciuc and Buftea, similar to
Konecka-Szydłowska and Maćkowiak
(2014).

3.4. Economy
After having analyzed the cartogram (Fig.
2) and some results obtained by the use of
methodology, several ideas can be drawn
on the level of the economic development
of the analyzed cities.

The only Romanian city belonging to the
“European” category is the Municipality
of Bucharest, with a GDP per capita at the
level of UE 27 average, with many top
companies, but with a relatively small
decrease of the GDP per capita forecasted
for 2013 in comparison with the year
2008.

There  are  also  only  9  cities  of  national
type. The first among them is the Munici-
pality  of  Timisoara  with  a  high  GDP  per
capita, with an increase in GDP per capita
by 11 % in 2013 compared to 2008 and
with an upward trend in terms of invest-
ments and the presence of 100 top compa-
nies. There follows Cluj-Napoca, another
municipality in full development, with an
increase in GDP per capita by 3% in 2013
compared to 2008 and with very many
investments implemented lately. The Mu-
nicipality of Brasov has an increase in
GDP  per  capita  by  almost  19  percent  in
2013 compared to 2008 and an upward
trend in life quality in the city (such pro-
jects as The green town, Smart Cities etc.).
The Municipality of Pitesti, which follows,
had the greatest increase in GDP per cap-
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ita during 2008-2013 (25.1%), first of all
due to Dacia plant, which is now undergo-
ing a favorable period. For the Municipal-
ity of Constanta a revival of the economic
development is expected, having an in-
crease  in  GDP  per  capita  by  7%  in  2013
compared to 2008 and a transit of goods
through the port of Constanta in full rise.
There are three more municipalities in full
rise: Ploiesti – an old industrial center re-
connected to new technologies by devel-
oping technological and industrial parks,
Arad and Sibiu – two municipalities
which have had an upward evolution dur-
ing the last 10 years, with an increase in
GDP per capita (by 11.3% for Arad and by
10.9% for Sibiu, during the above-
mentioned period) and an increase in life
quality, which actually has attracted num-
berless investors. A similar economic de-

velopment is experienced by Buftea, but
with  a  slower  increase  in  GDP  per  capita
during 2008-2013 (only 2.3%) during the
period 2000-2008.

In  regional  cities  category  we  also  find
the  old  industrial  centers  with  a  great
tradition in Romania, but underper-
formed lately (Popescu, 2014). We refer,
first, to the Municipality of Craiova, with
an economic recovery materialized in an
increase in GDP per capita during 2008-
2013 by 6.7%, to the Municipality of Ga-
lati,  with  a  decrease  in  GDP  per  capita
during  the  same  period  by  1.7%  and  to
the  Municipality  of  Resita,  an  old  steel
mill center with big problems in adjust-
ing to a market economy after 1990, but
with a high increase in the same indica-
tor (by 23.6 %).

Fig. 2. The economy index at the level of county residences of Romania and Bucharest . Produced by the
authors based on the data from Table 3 by using ArcGIS 9.3.
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Another Municipality with industrial
tradition – Targu-Mures has undergone
a series of transformations, with the
emergence of new companies and inves-
tors, which actually has determined an
increase in GDP per capita in 2013 com-
pared to 2008 by 12.9%.

Also  on  this  trend,  related  to  new  in-
vestments, the emergence of new tech-
nologies  and  thus  an  increase  in  the
GDP  per  capita,  we  can  find  the  Mu-
nici palities of Oradea, Iasi , Bi strita.
Targu Jiu, mainly due to extractive in-
dustry and to electri city pro duction,
enjoyed  a  signifi cant  increase  in  GDP
per capita during 2008-2013, by 19.1%.
A revival in the economic field is also
encountered in the Municipalities of
Alba-Iulia, Deva, Zalau, Sfantu-
Gheorghe, Miercurea-Ciuc and Braila.

In the category of local cities we meet
centers whi ch enjoyed industrial de-
velopment duri ng the comm unist pe-
riod or during the period 1990-2000.
Among  the  muni cipalities  in  thi s  cate-
gory, which generally show an in-
crease in GDP per capita duri ng the
period 2008-2013, we can mention:
Tul cea (11.4%), Buzau (13.2%), Slo-
bozia (11.1%), Giurgiu (13.8%) and
Slati na, Baia Mare, Boto sani (all by al-
most 10%). Small increases in GDP per
capita during 2008-2013 are shown in
the Municipalities of Bacau, Drobeta-
Turnu Severin and Fo csani. The Mu-
nici pality  of  Calarasi  makes  an  excep-
tion, with a rel atively high decrease,
by  8.4%  in  GDP  per  capita  during
2008-2013.

3.5. Tourism
Analyzing  the  tourism  cartogram  (Fig.  3)
and the results provided by applying the
methodology we can formulate the follow-

ing ideas. As in the economic field, county
residences municipalities fall in 4 of the 5
categories.

The category of European cities is rep-
resented by the city of Bucharest,
which  has  had  in  the  last  10  years  an
upward trend in the number of over-
night stays in the tourism facilities and
a  growing  number  of  Romanian  and
foreign tourists. We also note the pres-
ence of large cities in the "national"
category (similar to Hołuj and Hołuj,
2015). The Muni cipality of Constanta,
which also comprises the tourist towns
around  it,  has  had  a  sinuous  evolution
in the number of overnight stays and
tourists, but in the last 5 years it has
shown an increase in both indicators.
The  Munici pality  of  Brasov  (with  the
surroundings) has witnessed an up-
ward trend at both indicators and has
prospects for further growth. The Mu-
nicipalities of Cluj-Napoca and Timi-
soara, first, and then  Sibiu and Iasi
have experienced a spectacular evolu-
tion in the development of tourism. We
can also notice Oradea with a positive
dynamic.

In  the  category  of  regional  cities  we
find some municipalities with high
tourism potential, but still unexploited:
Tulcea, Baia Mare, Arad, Alba Iulia,
Deva and Targu Mures. Some cities
with cultural potential also belong to
this category: Craiova, Braila, Ploiesti,
Satu Mare, Suceava, Pitesti, Targu Jiu
and Galati.

In the category o f local towns there are
included municipalities with average
tourist resources or accessibility prob-
lems (not on European transport corri-
dors) (Petrişor, 2010; Popescu and Pet-
rişor, 2010; Sokhna et al. , 2015).
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Fig. 3. The tourism index at the level of county residences of Romania and Bucharest. Produced by the au-
thors based on the data from Table 3 by using ArcGIS 9.3.

Among  them  we  can  mention:  Piatra
Neamt, Sfantu Gheorghe, Resita, Miercu-
rea Ciuc, Bistrita. We can also find his-
toric medium sized cities without many
cultural elements of attraction, such as:
Bacau, Slatina, Targoviste, Giurgiu and
Ramnicu-Valcea. There are also unclassi-
fied municipalities that have low tourism
potential and have achieved a very small
overall score according to the methodol-
ogy,  compared  with  the  rest  of  the
county residences. These include Alex-
andria, Slobozia, Calarasi, Vaslui, Foc-
sani, Buzau and Zalau.

3.6. Transport
The analysis of transport cartogram (Fig. 4)
and  of  evolution  of  some  indicators  high-
lights several elements. The cities studied,
this time fall into 4 categories. It should be

noted that road, rail or combined transport
were not taken into consideration, because
we took into account the criteria in ESPON
1.1.1. The European criterion for the trans-
port domain, according to ESPON 1.1.1, is
fulfilled by 4 cities, the first among these is
the Municipality of Bucharest, with a traffic
through airports of 7,500,000 passengers
per year and an upward trend during the
last 5 years.

The other ones are Timisoara and Cluj-
Napoca, with a traffic through airports of
about 1,000,000 passengers for the year
2012 and Constanta, with a transit of
goods through port of about 50,585 thou-
sand  tons.  Still,  the  Municipality  of  Con-
stanta and implicitly the county of Con-
stanta, faces a big disillusionment related
to Mihail Kogalniceanu Airport, kept al-
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most constant for several years at a very
low level (about 95,000 passengers in
2012). The category of national cities in-
cludes the municipalities of Bacau and
Targu Mures, due to high passenger traffic
through airports, which in addition has
had an upward trend in recent years. The
airport in Targu Mures has had a traffic of
around 300,000 passengers and the airport
in Bacau, around 400,000 passengers.

The category of regional cities includes the
municipalities of Iasi, Sibiu, Braila and Ga-
lati, the first two because of the number of
passengers transiting through airports
(around 175,000 passengers), and the last
two due to the amount of goods transited
through ports.

The category of local cities includes
Arad, Oradea, Satu Mare, Baia Mare,
Suceava, Craiova (for the number of
passengers transiting the airports) and
Tulcea, Calarasi, Giurgiu (for the
amount of goods transiting ports). We
should  also  mention  that  the  airport
from Arad has been renovated, which
caused a much lower traffi c than in
normal operating conditions.

The Municipality of Tulcea was taken
into consideration only in terms of tran-
sited  goods  through  the  ports  as  the
number of passengers transiting the air-
port in the year 2012 was around 800, en-
tirely insignificant compared to the other
airports in the country.

Fig. 4. The transport index at the level of county residences of Romania and Bucharest. Produced by the au-
thors based on the data from Table 3 by using ArcGIS 9.3.
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Fig. 5. The education index at the level of county residences of Romania and Bucharest Produced by the au-
thors based on the data from Table 3 by using ArcGIS 9.3.

Table 4. The correlation between indices. Produced  by authors by processing data from Table 3 using SPSS.

Population Economy Transport Tourism Education Potential
Population - 0.819** 0.795** 0.730** 0.877** 0.916**

Economy 0.819** - 0.748** 0.713** 0.869** 0.904**

Transport 0.795** 0.748** - 0.761** 0.852** 0.914**

Tourism 0.730** 0.713** 0.761** - 0.754** 0.877**

Education 0.877** 0.869** 0.852** 0.754** - 0.951**

Potential 0.916** 0.904** 0.914** 0.877** 0.951** -
** Correlation is significant at the 0.01 level (2-tailed)

3.7. Education
For the education index cartogram below
was obtained (Fig. 5). At the education
domain, as well as for the other domains,
we find 4 categories of municipalities.
The cities with an extremely low number
of students were not taken into considera-
tion. Thus, Bucharest, Cluj-Napoca and
Iasi fulfill the European criteria in terms
of ESPON 1.1.1. methodology. We should
notice that the number of students has
been continually decreasing since 2008 in

all the three university centers, but more
intensively in the Municipality of Bucha-
rest.  The  category  of  national  cities  in-
cludes university centers with tradition,
such as: Timisoara, Craiova, Brasov and
Constanta.

Similarly to the case of university centers
within the first category, there has been a
gradual decrease in the number of stu-
dents since 2008 up to the reference year -
2012.
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In the category of regional cities there
belong traditional academic centers, but
also university centers that have devel-
oped during the communist period (simi-
lar to Grabkowska and Frankowski,
2016). Specifically, it is about cities such
as: Ploiesti, Targu Mures, Galati, Sibiu,
Arad, Oradea, Suceava, Bacau, Pitesti and
Targoviste. The category of local cities
also includes traditional university cen-
ters such as Resita or Baia Mare, but also
new university centers, with prospects,
such as: Alba Iulia, Targu Jiu, Satu Mare
or Piatra Neamt. The other municipalities
have a number of students below 2,000
(for example Drobeta-Turnu Severin and
Ramnicu-Valcea) or they do not have
students (Tulcea, Giurgiu and Vaslui).

3.8. Potential index
As stated previously, the potential index
is determined by summing the 5 indices
corresponding  to  the  domains.  In  this
way, we obtained a score between 4
points (the Municipality of Vaslui) and 50
points (the Municipality of Bucharest).

Based on the Potential Index obtained for
each county residences and for the Mu-
nicipality of Bucharest, we have achieved
the cartogram below (Fig. 6). We can no-
tice that the cities which have been stud-
ied can be divided into 7 groups accord-
ing to the potential index. Thus, the first
group is represented by the Municipality
of Bucharest, which has very good scores
at all the 5 domains. In the second group
we find Timisoara, Cluj-Napoca and
Constanta,  considered  to  be  cities  with
great potential for future development.

The third group includes the Municipali-
ties of Iasi, Brasov and Sibiu, which are
also cities with great potential, with the
mention that the Municipality of Brasov,
due  to  the  fact  that  it  does  not  have  one

airport,  failed  to  be  given  points  in  the
transport domain.

The forth group of the potential index in-
cludes the Municipalities of Craiova, Arad,
Oradea,  Targu  Mures,  Galati,  Pitesti,  Ploi-
esti, Bacau, some with a fast development
pace while the others facing regress. The
fifth group includes the Municipalities of
Braila, Suceava, Baia Mare, Targu Jiu, Tar-
goviste, Alba Iulia, Satu Mare, Ramnicu-
Valcea, Botosani, Buzau, Piatra Neamt, Bis-
trita. The sixth group includes the Munici-
palities of Drobeta-Turnu Severin, Slatina,
Tulcea, Focsani, Resita, Miercurea Ciuc,
Deva.  And  the  last  group  includes:  Giur-
giu, Calarasi, Alexandria, Zalau, Sfantu
Gheorghe, Vaslui and Slobozia.

Finally, we study the linear correlation be-
tween the domains and between them and
the potential (Table 4). As shown in the
table above, all correlations are significant
(significantly different from zero). Fur-
thermore all are strong and positive corre-
lations (all correlation coefficients are posi-
tive and have values greater than 0.7). Con-
sequently,  the  development  of  a  domain
influences both the development of other
domains and the increase of potential.

4. Conclusions
Changing the law on spatial planning at
national level in the last 10 years, not up-
dating the documentation related to spa-
tial planning and the lack of correlation
between landscaping / urbanism docu-
mentation and the documentations related
to  strategic  planning  are  three  of  the  rea-
sons why it is necessary to assess polycen-
tricity and, implicitly, the functional spe-
cializations of cities in Romania. The as-
sessment of functional specializations and
of intelligent functional specializations
enables focusing of public intervention on
these areas of specialization.
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Fig. 6. The potential index at the level of county residences of Romania and Bucharest. Produced by the au-
thors based on the data from Table 3 by using ArcGIS 9.3.

In recent years, considering the economic
crisis, many small and medium towns,
which have a low economic strength,
have lost jobs and labor for countries of
the EU or the large cities, and the eco-
nomic, technological and social develop-
ment are largely against them. This trend
of economic development of small and
medium  towns  in  Romania  is  at  odds
with the EU policy of territorial cohesion
(Alpopi, 2007).  In the absence of a dy-
namic policy, of a development strategy
scientifically designed and of consistent
plan for urban management, it is possible
for a large number of small and medium
towns  to  face  a  crisis  of  survival  with
negative consequences on the territorial
balance.  The  most  vulnerable  are  the  cit-
ies positioned geographically in places
less favorable, in areas located far from a
large city and small towns unable to offer

enough range of services and collective
equipment and which do not have a geo-
graphic location that will enable them to
easily integrated into a network of set-
tlements.

Another conclusion that emerges from
the results is that in Romania there are
few cities that can generate a polycentric
development that is a balanced devel-
opment within their areas of action,
which actually means that there will be
large areas of territory which are less
influenced by the economic expansion of
these large cities. From the analysis of
the cartogram performed for the trans-
port domain there results the need for
construction of new airports, especially
in Brasov area, because it would lead to
a more rapid development of the area
and of Galati-Braila area because there is
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a large volume of population concen-
trated.

In this paper is studied only morphologi-
cal polycentricity, no functional polycen-
tricity.  For  evaluate  the  functional  poly-
centricity can be used special functional
polycentricity to commuting networks
(Green, 2004 and 2005). However, indices
corresponding to the domains and poten-
tial  index  could  be  estimated  to  a  better
accuracy if the results for indicators
should be transformed into utilities
through linear functions (Manole et  al.,
2011). All these are elements that form the
basis of future papers.
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