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Abstract: Creation of decision-making and support systems that plan human activities increas-
ingly applies innovative methods, rather than traditional ones, that allow more flexible estima-
tions of environment and forecasting of individual activity strategies. The European Spatial 
Development Perspectives is based on the EU aim of achieving a balanced and sustainable de-
velopment, in particular by strengthening economic and social cohesion. The article analyses 
the impact of globalisation processes on the development of nation state regions and presents 
an algorithm for the estimation of unevenness of economic development and formation of cen-
tres and peripheries. The algorithm is based on the application of factorial analysis methods 
within decision-making systems. Applying the methodology for modelling alternatives, the fea-
sibility is demonstrated through the analysis of the development of Lithuanian towns and dis-
tricts in 2001–2007. 
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Introduction 
The nation states have been demonstrating an increasing activity with regard to the in-

volvement in globalisation processes. Their wish to be involved is predetermined by the percep-
tion that globalisation will create favourable conditions for accelerated growth and for poverty 
reduction. Globalisation processes are most beneficial for the states that have properly shaped 
their domestic economic, social and political environment (Srinivasan, 2002). Hence, the active 
involvement in globalisation processes means creation of the environment that provides favour-
able conditions for the accelerated economic and welfare growth (An Agenda 21, 1998). Crea-
tion of this system environment depends on the theoretical global economy concept.  

‘Globalisation’ covers a wide spectrum of functions. From the very beginning people had 
different perception of this term (Streeten, 2001). The notion of globalisation as of the 
international economic integration causes least emotions and contradictions. Globalisation has 
been accompanied by a side effect that brings many problems, the so-called ‘secondary 
dependence’. The number of states that depend on foreign capital, international financial 
markets and international trade has significantly increased. By their power international 
corporations started measuring up to nation states.  Prevailing use of information and  communi- 
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cation technologies (computers, mobile phones, Internet), although opening opportunities for 
developing states to integrate into the global system, often only widens the gap between global 
and traditional organisations. Estimation of the real outcome of globalisation has revealed that 
only 20–25% of the world population gain direct benefit from globalisation (de Rivero, 2001).   

 
 Application of factorial analysis method for modelling of regional centres  

To reveal and assess the socio-economic processes to be researched, researchers encounter 
confusing patterns of changes of observed features, ambiguous interrelationship, an enormous 
amount of qualitative and quantitative variables and unreliable data. Methods of the factorial 
analysis are good for distinguishing consistent patterns and structures of phenomena. 

The factorial analysis considers that the observed variables X1, X2,...,Xk  make up a set of 
dependent variables, while factors F1, F2,...,Fm are independent variables. Then the following k equation system is obtained: 
 ,112121111 ελλλ ++++= mmFFFX K  
 ,222221212 ελλλ ++++= mmFFFX K    (1) 

.2211 kmkmkkk FFFX ελλλ ++++= K  

Multipliers ijλ  are called factor loadings, εi is a specific (distinctive) factor.  
As variables X1, X2,...,Xk are know, the factorial analysis finds out the unknown functions 

F1, F2,...,Fm. The standardized coefficients (constants) of this algebraic equation make up matrix 
k×m, which is called factor loadings matrix. Besides, the algorithm of the factorial analysis is 
applied to calculate factor scores and factor score coefficients. 

To estimate changes and perspectives of development of Lithuania’s regional centres and 
peripheries the data of 66 towns and regions of Lithuania were analysed (Lithuania coun-
ties.2002 2008). The total number of the analysed indicators (properties) was 10, i.e. the ana-
lysed property space pR⊂χ , where p=10. These properties have specific notional values: x1 – 
the average annual number of the employed; x2 – population migration; x3  – natural increase of population; x4  – the average gross monthly wage; x5  – provision of population with dwelling; 
x6 – material investment; x7  – direct foreign investment; x8  – retail turnover of caterers; x9  – total number of recorded crimes; x10  – the average price of housing. Sampling adequacy for the factorial analysis will be checked with the help of Kaiser-
Meyer-Olkin measure (KMO) (Kaiser, 1960): 
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where ijr  – correlation coefficient; ijr~  – partial correlation coefficient. If KMO value is low then 
the analysed indicators do not suit for the correlation analysis. Partial correlation coefficient 
(anti-image matrice) serves as a measure of sampling adequacy. After the analysis of sampling 
adequacy, variable x2 (population migration) was eliminated from the list of initial data. The 
variable was eliminated and it was calculated that KMO is equal to 0.751 (KMO=0.751) and the 
rest data were adequate for the factorial analysis.  

The analysis of the principle components was performed and three factors F1 and F2, F3, which explained 68,9% of general dispersion δ2, were found out. As it was found out that the 
best view of factor loadings is achieved applying the Varimax rotation strategy, it was decided to 
use the latter.  

 

–



GLOBALISATION AND BENCHMARKING OF DEVELOPMENT OF NATION STATE REGIONAL CENTRES 

 71

Correlation between factors and the initial variable scores is given in the factor loadings ta-
ble. The following five indicators had positive correlation with the first factor F1: x1 – share of employed people, x4  – wage, x6 – material investment, x8  – turnover of caterers and x10  – apart-ment price. The impact of these variables on the factor or on factor loadings respectively were 
0.69, 0.82, 0.85, 0.75 and 0.73. The second factor F2 consisted only of two variables: x3  – in-crease of population (loading 0.92) and x5  – provision with dwelling (loading –0.93). These two variables have different impact on the second factor as it has two marks. The third factor F3 was mostly influenced by two variables: x9  – total number of recorded crimes (loading 0.81) and x7 – direct foreign investment (loading 0.60).  

The first factor, F1, could be interpreted as conditions for economic development and this 
factor should reveal the rate of development of individual towns and regions, therefore it is 
worth being analysed further. The calculated mean scores of factors are equal to zero, as the fac-
tor scores are standardised in the course of calculation. Although grand average of the factor 
sequence in 2001–2007 is equal to zero, the average factor scores of individual years differ (Fig-
ure 1). Diagrams given in Figure 1 show that the scores of the first factor were increasing almost 
all the time. 
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Figure 1. Change of the average annual factor scores 
 However, economic development of the analysed towns and districts was uneven. The de-

velopment rate of towns and districts was different. (Burinskiene M., Rudzkiene V., 2004, 2007, 
2009) Division of the scores of the factor F1 (that reflects economic development) of each year 
into quartiles helps to find out towns and districts, development rate of which was highest in 
2001–2007, making up the upper quartile, Q3. This quartile consists of 14 towns and districts: 
Alytus town, Druskininkai municipality, Kaunas town, Kėdainiai district municipality, Klaipėda 
town, Klaipėda district municipality, Marijampolė municipality, Panevėžys town, Šiauliai town, 
Mažeikiai district municipality, Utena district municipality, Visaginas municipality, Vilniaus 
town, Trakų district municipality. 

To analyse the distribution of the economically strongest towns and regions over the terri-
tory of the country, a digital scheme of Lithuania’s towns and districts (Figure 2), which shows 
division of municipalities into quartiles Q after factor F1 that reflects the economic development, 
has been concluded. This reveals a huge gap between towns (Vilnius, Klaipėda, Kaunas) and 
districts (municipalities of Mažeikiai, Ignalina, Utena, Klaipėda, Kėdainiai, Jonava) on one side 
and Šakiai, Radviliškis, Šilutė, Raseiniai, Lazdijai, and other municipalities that are in quartile 
Q1 and that are economically disadvantaged on the other side. In 2001 among the economically 
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strongest ones were the following large towns of Lithuania: Vilnius, Klaipėda, Kaunas, 
Panevėžys, Šiauliai, Alytus and municipalities that contained objects of great importance to the 
economy of the country, namely: Mažeikiai Oil Refinery,  Ignalina Nuclear Power Plant, Kė-
dainiai Chemical Plant and Jonava Nitrogen Plant; these are the objects that have attracted most 
attention and investment. While among economically disadvantaged regions, most regions are 
located near the national border: Šakiai, Šilutė, Šalčininkai, Lazdijai, Skuodas, etc. 

 

 
 

Figure 2. Scores of the first factor (F1) in municipalities of Lithuania’s towns and districts in 2007 
 
The period of 2001–2007 was very productive when municipalities became active in drafting 

investment projects for the EU financial aid, i.e. PHARE, SAPARD, pilot projects, and, since 
2005, projects of Structural and Cohesion Funds. A human factor and geographical position condi-
tioned more active involvement of municipalities into this process and facilitated availability of the 
EU aid to the population of municipalities. Therefore in 2007 significant changes in the economic 
development level of municipalities of towns and districts was seen.  Quartile Q4 concentrates all 
the largest towns of Lithuania, from Vilnius to Visaginas, this quartile also includes district mu-
nicipalities of Mažeikiai, Trakai, Klaipėda and Utena. Usually the economic potential is concen-
trated in the largest towns and near the largest enterprises that are important for the national 
economy. 

It should be noted that the highest quartile also includes locations with tourist and recrea-
tion potential, namely: Druskininkai, Trakai, Utena.  

The development of following districts Lazdijai, Skuodas, Vilkaviškis, Joniškis, Kelmė, Šila-
lė is the slowest. Among Lithuanian district municipalities that are of the slowest development, 
those are located near the border, remoted from the large towns and with population of lower edu-
cation. A deficit of human factor is appreciable in these border regions. Our investigations confir-
me the list of problematic territories, constructed according to criteria set by Lithuanian Goverment 
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(Decree / Order ....of the ministry of Economy, 2004 09 22 ). Four districts from those six are inc-
luded into IV lowest development quartile: Lazdijai, Skuodas, Joniškis, Kelmė are in aforesaid list.  

Aiming at the implementation of the sustainable development principles, the carried out 
analysis allows stating that the municipalities that by their economic development get into the 
lower quartile need an additional attention from the state, they need target investments to accel-
erate their development and it is very important that they attract bright and educated people who 
are able to apply innovations to improve standard of living of all population. These researches 
and the analysis of the defined indicators would facilitate division of Lithuania into informal 
regions and would help to find out interrelations of individual municipalities and produce future 
development forecast. One of the ESDP aims is to improve spatial analysis at the European level 
by agreeing on the spatial criteria and indicators, which can be used to develop typologies of 
area and to assess the spatial impacts of long-term European scenarios(ESDP,1999). A set of 
seven criteria is presented in the ESDP: geographical position, economic strength, social integra-
tion, spatial integration, land-use pressure, natural assets and cultural assets.  

 
Conclusions 

1. Many states encounter complicated globalisation issues, including those states that de-
regulate their planned economies and move toward global free market economies, as the major 
element of transformation is overall privatisation. In times of changing economic relations it is 
difficult to maintain balance and harmony of processes. Economic, social and ecological proc-
esses take place in a complex context of globalisation, competition and climate changes, and 
estimation of the impact of these processes on environment and the public is neither simple nor 
unambiguous.  

2. One of the initial tasks of region analysis is to find out and estimate formation or decline 
of regional centres and centres of the areas that surround those regional centres.  To solve com-
plicated issues and to take decisions that will be very significant in future. Therefore, the as-
sessment of development perspectives of the new regional centres is a paramount task when 
concluding territory plans and stimulating the economy of the emerging new regions.  

3. The goal of the empirical research is to apply data mining methods for modelling the 
processes of creation and development of regional centres and for estimation of development 
changes and perspectives of regional centres and peripheries; and to verify the forecasting capa-
bility of the created model by using the data of Lithuania’s regions of 2001 through 2007. 

4. The development rate of towns and regions was different. Division of the scores of the 
factor F1 (that reflects economic development) of each year into quartiles helps to find out towns 
and regions, development rate of which was highest in 2001–2007, making up the upper quar-
tile, Q4. This quartile consists of 14 towns and regions: Alytus town, Druskininkai municipality, 
Kaunas town, Kėdainiai district municipality, Klaipėda town, Klaipėda district municipality, 
Marijampolė municipality, Panevėžys town, Šiauliai town, Mažeikiai district municipality, 
Utena district municipality, Visaginas municipality, Vilniaus town, Trakų district municipality. 
There were no towns in the lower quartile, only districts, namely: Lazdijai, Skuodas, Vil-
kaviškis, Joniškis, Kelmė, Šilalė, most of which are border districts remote from large towns and 
most of them need individual target measures of financial aid.  
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