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Abstract. The main aim of this paper is to present the concept of regional distance 
as a measure of economic diversity at the regional level. Additionally, the paper is 
devoted to the identification of regional inequalities in Poland, based on the met-
ric presented. Estimates of the regional distance between specific regions (NUTS 
2) and the mean level of development of the national economy or Mazowieckie
Voivodship (the region with the highest GDP per capita in Poland) were based on 
calculations conducted using logarithmic equations. Two different distances were 
calculated: (a) the mean number of years required to achieve the present reference 
area level of development, (b) the mean number of years necessary to achieve the 
reference area GDP per capita, taking into consideration the growth rate of the 
reference area. The empirical example of regional distance application revealed sig-
nificant inequalities between regions of Poland at NUTS 2 level. 
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1. Introduction

The existence of the phenomenon of income in-
equality is well known to economists and other 
scholars concerned with problems of economic de-
velopment and policy making. The issues of wel-
fare differences between countries (see, for example, 
Barro, 1991) and between the regions of a country 
(see, for example, Williamson, 1965; Martin, 2005) 
have been widely discussed in economic literature. 
For more than a century, academics and researchers 
have attempted to discern the levels and directions 
of shifts and the reasons for the emergence of ine-
qualities between countries and regions. Countless 
theoretical approaches to income distribution have 
been developed and empirical studies undertaken: 
in some cases, these studies produced contradicto-
ry results (Albu, 2012). The assessment of regional 
economic growth and convergence has become es-
pecially important after the recent enlargement of 
the EU, with concerns about widening social and 
economic disparities raised on the basis that the 
bulk of the European Commission’s budget is de-
voted to the reduction of inequalities (Arbia et al., 
2010).

In the 1990s, the disparities identified in the EU 
at the regional level tended to diminish in 15 coun-
tries, whereas regional diversification of its income 
increased slightly (Martin, 2009). Between 2000 
and 2004, the above trends continued for 27 of the 
countries in the study (Gorzelak, 2009). Moreover, 
a negative correlation between GDP per capita (in 
PPS) and its growth rate was observed, suggesting 
that new member states’ regions, which generally 
had a GDP per capita lower than 75% of the EU av-
erage, developed faster on average than other, more 
advanced, areas. According to official Eurostat data, 
the dispersion of regional per capita GDP index-
es decreased from 32.4% in 1999 to 27.2% in 2009 
at NUTS 2 level, calculated for 27 EU countries. 
At NUTS 3 level, the inequalities identified de-
creased slightly from 35.7% to 32.8% in the same 
time  period. 

Relatively high regional differences in per capi-
ta income levels indicate the existence of some kind 
of a distance between different areas. Essentially, the 
concept of distance refers to the inverse of the de-
gree of closeness between two regions with regard 

to one or multiple dimensions taken into account in 
the study (Deza, Deza, 2006; Hutzschenreuteret et 
al., 2013). Along with geographical, cultural, admin-
istrative and political distance, economic distance 
represents different per capita incomes as well as 
the cost and quality of natural, financial and hu-
man resources or skills, although wealth is the most 
important economic attribute that creates distance 
(Ghemawat, 2001). 

Economic distance is conventionally measured 
using per capita income reporting on econom-
ic well-being (Patel, 1964). It is also customary to 
compute the per capita personal income of a re-
gion or province by dividing the estimated total in-
come payments to the residents of that area by the 
number of residents (Chaudhry, 1971). However, 
this and similar approaches (in relation to a spe-
cific value) have a disadvantage. They rely on one 
specific unit (e.g. the Dollar or Euro) when absolute 
distance measurement is involved (Mazurek, 2012) 
and seem unclear for an average person. Other ine-
quality measurement methods such as the Gini and 
Theil coefficients would not appear to indicate the 
real distance between particular areas, but, rath-
er, their diversification. Furthermore, in some cas-
es, the characteristics of the Gini coefficient may 
mean that it may generate similar results for coun-
tries with very different wealth levels.

The main aim of this paper is to present an ap-
proach to regional economic distance that over-
comes the problems outlined above. Regional 
distance can be expressed in a more intuitive form, 
for instance in time units. In this way, regional dis-
tance is defined as the mean number of years re-
quired to achieve the level of development of the 
reference area taken into account in the analysis.

The evaluation of regional economic distance 
was depicted for Polish regions at NUTS 2 lev-
el. Those regional development studies available 
in Poland indicate increasing polarization of re-
gional growth, as well as significant inequalities in 
regional levels of development (OECD, 2008; Eu-
ropean Commission, 2010; Boselli, 2011; Eurostat, 
2012; Nazarczuk, 2013). The above analyses indicate 
more dynamic growth in economically advanced 
regions than in less developed ones. This leads to 
increases in the distance of less wealthy areas in re-
lation to the mean national level of GDP per capita 
(Fig. 1). 
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At present, three types of disparities can be iden-
tified in Poland (OECD, 2010): (i) a persistent gap 
between eastern and western Poland; (ii) a gap be-
tween Warsaw and the rest of the country; (iii) in-
tra-regional disparities which are among the highest 
in OECD counties and are increasing, in particu-
lar in the Mazowieckie region (region/voivodship 
refers to an administrative area of the 1st order), 
Wielkopolskie and Małopolskie, largely due to in-
creasing inequality between large urban areas and 
rural ones. According to Bogdański (2012), the re-
gional level of economic development in Poland is 
mainly affected by its positive relation with the so-
cio-economic potential of cities localized within its 
borders. 

Regional disparities have increased since 1995 
due to the concentration of growth in particular 
locations. The increase in inequalities in Poland 
is driven mainly by the fact that its leading Ma-
zowieckie region has gained relative to other NUTS 
2 regions, as well as by the fact that the country’s 
lagging regions have fallen even further behind. 
Affected regions include Lubelskie, Podkarpack-
ie, Warmińsko-Mazurskie (Charbit, 2009) and oth-
er parts of Eastern Poland such as Podlaskie and 
Świętokrzyskie. The slow development of eastern re-
gions is primarily linked to historical legacies (e.g. 
areas annexed by the Soviet Union developed more 
slowly than others mainly due to the character of 
the economic policy adopted) (Kukliński, 1982; 
Zarycki, 2007), the predominance in regional econ-

omies of agricultural activities with low productiv-
ity, insufficient resource endowment and the low 
role of industry in regional economies (Nazarczuk, 
2013), the low quality of human as well as social 
capital, low urbanization and population concentra-
tion (Ratazjac, 2012), low FDI inflow (Nazarczuk, 
Marks-Bielska, 2011), and, finally, their peripher-
al situation on the border with weakly-developed 
countries (i.e., the Ukraine and Belarus) (OECD, 
2008). In turn, Mazowieckie Voivodship, with the 
capital city of Warsaw within its borders, is one of 
the fastest-growing regions with a GDP per capita 
1.6 times higher than the average across the Polish 
economy as a whole. 

The remainder of this paper is organized as fol-
lows: Section 2 is devoted to a review of the liter-
ature; section 3 discusses the methodological tools 
used in the empirical analysis; section 4 describes 
the empirical results; while section 5 concludes the 
paper.

2. Theoretical and empirical approaches 
to regional inequalities

Neoclassical growth economists such as Solow, 
Swan, Ramsey, Cass and Koopmans have made 
strong assertions concerning the growth rates of 
countries over time. Due to diminishing returns 
of capital and the productivity of other factor in-

Fig. 1. Spatial distribution of regional GDP per capita in 2000 in relation to the national average (left) and its changes over 
the period of 2000-2010 (right, in percentage points)

Source: Author’s own calculations based on the data from the General Statistical Office of Poland
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puts (Barro, Sala-i-Martin, 2004), these models, 
starting with Solow (1956) expect absolute conver-
gence among countries, which should lead to higher 
growth rates in less-developed countries compared 
to more advanced ones (Barro, 1997). Early endog-
enous growth models based on Romer (1986) place 
emphasis on the existence of a persistent gap be-
tween rich and poor countries, which can, addi-
tionally, increase over time. The formulated “new 
growth theory” finds the link between capital ac-
cumulation and technical changes. More recent en-
dogenous growth models, which stress both the 
importance of technology in explaining long-term 
growth and the possibility of the transfer of technol-
ogy between different countries, predict that coun-
tries which are currently lagging behind may catch 
up with more advanced areas (Di Liberto, 2007). 

Williamson’s study (1965), in which he adapt-
ed Kuznets’ curve of personal income disparities 
(Kuznets, 1955, 1963) for regional wealth inequal-
ities, describes regional diversity on the basis of its 
relation to national levels of development. Similar-
ly to its original version, which investigates person-
al income inequalities among households in relation 
to national income, Williamson claims that national 
development creates increasing regional inequalities 
in the early stages of development (at low income 
levels) while, later on, development (at higher in-
come levels) leads to regional convergence (Szörfi, 
2007). This results in an inverted U-shaped curve, 
which describes the relationship of these categories. 

Williamson’s argumentation is based on the as-
sumption that, in lagging countries, the number of 
growth pole regions is limited, with a skilled work-
force and capital concentrated in a limited number 
of areas. Due to the more rapid increase in the pro-
ductivity of growth pole regions, regional dispari-
ties tend to rise, as the growth rate of such regions 
is higher than that of lagging areas. When dise-
conomies of scale (or higher costs of factor inputs) 
emerge in growth pole regions, the capital is likely 
to move to other areas with lower productivity. Ad-
ditionally, the spillover effect of knowledge may en-
hance the coinciding process of spatial convergence 
due to the reallocation of factor inputs. More recent 
findings suggest that, after the completion of the in-
verted U-shaped pattern, regional income diversity 
tends to increase, rather than stabilize (Amos, 1988; 
Lessmann, 2014).

Additionally, the expected inequalities tend to 
rise as a country transforms from a primarily agrar-
ian and preindustrial state to the industrial stage 
(Chaudhry, 1971). The progression of inequalities 
derives from the systematic concentration of activ-
ities in a country. At the initial stage, variations in 
soil fertility, the availability of raw materials and cli-
matic conditions are the main differentiating factors 
between regions and also affect their productivity. 
At this point of development, the inequalities ob-
served are expected to be narrow, determined as 
they are by the distribution of suitable land.

Due to economies of scale, the process of indus-
trialization results in the concentration of activities 
in regions which have the required resources and in-
frastructure, access to a skilled workforce and, usu-
ally, are situated in close proximity to large markets 
(thereby ensuring low transportation costs). Geo-
graphically-concentrated firms in the same industry 
benefit from externalities associated with the con-
cept of “agglomerative economies” such as access to 
skilled labour, existing channels of distribution and 
knowledge spillovers (Ganesan et al., 2005). This is 
why manufacturers’ production will be concentrated 
in certain areas (i.e., those with large markets). Due 
to “circular causation” (Myrdal, 1957), the markets 
will be large where industrial production is concen-
trated, leading to increasing inequalities between re-
gions. Regions which obtain an initial competitive 
advantage in the production of goods with a high 
income elasticity of demand will sustain that ad-
vantage through the process of increasing returns 
and thanks to the difficulties other regions experi-
ence in establishing similar activities (Dixon, Thirl-
wall, 1975). Higher wages lead workers to relocate 
towards more industrialized regions, thus intensi-
fying agglomeration (Puga, 1999). A greater degree 
of economic homogeneity arises when industrializa-
tion spreads to other parts of a country and capital, 
as well as labour, becomes mobile. 

At the post-industrial stage, when a country un-
dergoes a transition from the production of goods to 
provision of services, new factors such as the quali-
ty of human capital, information, technology, inno-
vation, creativity and knowledge become crucial to 
stimulating growth across a region. Due to the spe-
cific features of these forms of capital, they tend to 
be concentrated in close proximity to growth pole 
areas. Regional and national spillover effects are 
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tremendously important to understanding regional 
inequalities (Quah, 1996). Thanks to Marshall’s con-
tribution (1920), it is known that spatial proximity 
enhances information sharing and interaction be-
tween firms which, in turn, facilitates the diffusion 
of knowledge. New communication technologies 
and the dematerialization of economy, innovation 
and economic activity are highly localized in spatial 
terms and tend to agglomerate (Deza, Deza, 2009). 
Diversification in the adoption of new technologies 
causes production polarization between regions and 
the formation of clusters (Giovannetti, 2000; Alder-
ighi, Percoco, 2009). 

3. Research methodology

The concept of distance refers to the inverse of the 
degree of closeness between two regions with regard 
to one or multiple dimensions taken into account 
in the study (Deza, Deza, 2006; Hutzschenreuter et 
al., 2013). The notion of economic distance is de-
rived from the analyses of income diversity between 
countries. It is sometimes defined as a perceived dif-
ference between two countries (Håkanson, Ambos, 
2010, p. 2) or the level of economic development of 
the host country relative to that of the home country 
(Tsang, Yip, 2007: 1156). More often, economic dis-
tance refers to absolute differences in per capita in-
comes (Martínez-Zarzoso, Nowak-Lehmann, 2004). 

Along with various regional GDP growth rates, 
unequal regional growth potential indicates the 
level of economic development. The simultaneous 
analysis of these two categories permits identifica-
tion of the potential time gap between the specific 
region and the reference area. Unlike most region-
al disparity analyses, regional distance can also be 
expressed in time units. In this way, regional dis-
tance is defined as the mean number of years re-
quired to achieve the level of development of the 
reference area. This concept is based on the ap-

proach proposed by Timofiejuk (2006) and esti-
mates the distances between countries according to 
selected economic indicators. The main advantage 
of this approach is the intuitiveness of the results: 
higher numbers indicate regions with a greater dis-
tance. However, in some cases (e.g., when the GDP 
per capita of the specific region is higher than the 
reference area), there will be a few regions without 
any distance. 

Usually, the analysis can refer to a whole country 
(in the case of one-country interregional analysis), 
a specific region (e.g., that which has the highest 
GDP per capita) or a group of countries (e.g., the 
EU). The use of GDP per capita in constant pric-
es, rather than in market prices, would seem to be 
more appropriate. However, when comparing re-
gions from different countries (and using different 
currencies), it is more convenient to use GDP per 
capita, expressed as a Purchase Parity Standard, or 
other units which utilize purchase power parity.

In this paper, I discuss different approaches to 
regional distance. First, I present an approach based 
on the number of years a region will require to 
achieve the contemporary level of development of 
the reference area. Essentially, present regional dis-
tance (PRD) indicates how many years (on aver-
age) will pass before the specific region attains the 
GDP per capita of the reference area in the year of 
the analysis. Secondly, I extend regional distance to 
incorporate the growth rate of the reference area as 
well (RRD). Finally, I present the mean growth rates 
needed to attain the GDP per capita of the reference 
area by a specific year.

Definition 1. Let A (reference area) and B (specif-
ic region) be two areas of interest, let x be the GDP 
per capita in constant prices, let i be the number of 
years, let rB be the mean GDP per capita growth rate 
of the specific region, let xA0 be the initial GDP per 
capita of the reference area, let xB0 be the initial GDP 
per capita of the specific region, where xA0>xB0. Then 
the growth rate between two areas A and B can be 
expressed by the following equation:

 ( )0 01 i
B B Ax r x+ =  (a)

After appropriate transformations of the above equation, we arrive at the following expressions:

 ( )0 0log log 1 logB B Ax i r x+ + =  (b)

 ( ) 0 0log 1 log logB A Bi r x x+ = −  (c)
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Definition 1a. Retaining the assumptions in definition 1, the present regional distance (PRD) between 
area A and B is given as:

 ( )
0 0log log

log 1
A B

B

x x
PRD

r
−

=
+

 (d)

Definition 2. Let A (reference area) and B (specif-
ic region) be two areas of interest, let x be the GDP 
per capita in constant prices, let i be the number of 
years, let rA be the mean growth rate of the refer-
ence area, let rB be the mean GDP per capita growth 

rate of the specific region, let xA0 be the initial GDP 
per capita of the reference area, let xB0 be the initial 
GDP per capita of the specific region. Assuming that 
xA0>xB0 and rA<rB, relative regional distance between 
area A and B can be expressed as follows:

 ( ) ( )0 01 1i i
B B A Ax r x r+ = +  (e)

After appropriate transformations of the above equation, we arrive at the following expressions:

 ( ) ( )0 0log log 1 log log 1B B A Ax i r x i r+ + = + +  (f)

 ( ) ( ) 0 0log 1 log 1 log logB A A Bi r i r x x+ − + = −  (g)

 ( ) ( ) 0 0log 1 log 1 log logB A A Bi r r x x + − + = −   (h)

Definition 2a. Retaining the assumptions in defi-
nition 2, the relative regional distance (RRD) between 

area A and B is given as:

 ( ) ( )
0 0log log

log 1 log 1
A B

B A

x x
RRD

r r
−

=
+ − +

    (i)

Finally, the identification of the mean growth 
rate required in a specific region, if it is to achieve 
the GDP per capita of the reference area by a spe-

cific year in the future, can be achieved by solving 
equation (e) in the following way: 

 ( ) ( )0 0log log 1 log log 1B B A Ax i r x i r+ + = + +  (j)

 ( ) ( )0 0log 1 log log log 1B A B Ai r x x i r+ = − + +  (k)

 ( ) ( )0 0log log log 1
log 1 A B A

B

x x i r
r

i
− + +

+ =  (l)
  

 
( )0 0log log log 1

1 10 A B A
B

x x i r
r

i
 − + +

+ =   
 (m)

Definition 2b. Retaining the assumptions in defi-
nition 2, the mean growth rate of area B (rB) required 

for it to achieve the GDP per capita of area A in 
i years is given as:

 
( )0 0log log log 1

10 1A B A
B

x x i r
r

i
 − + +

= −  
 (n)
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One should, however, bear in mind that the re-
sults of the study obtained with the expression (n) 
are based on a strong assumption about the future 
growth rates of the areas A and B: namely that, in 
the future, the dynamics of GDP per capita will be 
similar to those at the time of the study. It is impor-
tant to utilize as long a time series as possible (and 
available) when calculating mean growth rates and 
setting the initial year of the analysis. One or two 
business cycles should be enough to reduce the risk 
of significant failures in the study and the impact on 
mean values of the inappropriate selection of time 
series.

This approach can be also utilized to estimate 
changes in distances between specific regions and 
the reference area. It could be useful in verifying 
whether regions converge or diverge (in terms of 
absolute convergence) with the mean level of de-
velopment of the national economy within two se-
lected time series. It is also possible to estimate 
approximately how much time it would take for less 

developed regions to catch up with, for instance, the 
mean national GDP per capita.

4. Results

In order to illustrate the evaluation of present and rela-
tive distances, NUTS 2 regions (voivodships) of Poland 
were chosen. Due to the availability of data, turbulent 
changes during the Polish economy’s first decade of 
transformation in the 1990s and austerity in exterior 
markets after 2008, the analysis was conducted in two 
time series, namely years (a) 2000-2008 and (b) 2000-
2010. The purpose of such time series selection was to 
evaluate regional distances in Poland and their chang-
es after two years of austerity in Europe and economic 
slowdown in Poland. Additionally, the growth rates re-
quired to achieve the mean national level of econom-
ic development by 2030 and 2050 were calculated and 
compared with historical regional dynamics.

Table 1. Regional distances between GDP per capita of the Polish economy and Mazowieckie Voivodship

Voivodships

A B

C D C

2000-2008 2000-2010 2000-2008 2000-2010 2000-2008 2000-2010

Mazowieckie 0.0 0.0 0.0 0.0 0.0 0.0
Dolnośląskie 0.0 0.0 8.2 7.8 0.0 0.0
Śląskie 0.0 0.0 8.5 10.4 0.0 0.0
Wielkopolskie 0.0 0.0 9.7 11.3 0.0 0.0
Łódzkie 1.6 2.0 11.5 13.6 17.1 31.5
Pomorskie 1.5 1.2 14.2 15.0 b b
Małopolskie 3.5 4.3 14.3 17.1 371.5 a b
Kujawsko-Pomorskie 3.6 4.9 14.7 18.5 b b
Lubuskie 4.1 5.0 16.4 19.3 b b
Opolskie 3.6 6.3 13.7 19.6 43.5 b
Świętokrzyskie 4.8 7.1 14.5 19.7 42.3 b
Podlaskie 7.6 8.2 18.5 20.8 b b
Zachodniopomorskie 3.0 5.1 17.2 22.7 b b
Warmińsko-Mazurskie 8.0 8.9 20.2 23.0 b b
Lubelskie 9.1 11.0 20.4 24.6 b b
Podkarpackie 9.7 11.7 21.6 26.0 b b
Mean of all regions 3.8 4.7 14.0 16.8
GDP weighted average 2.9 3.6 11.7 13.8

Explanation: A - present regional distance from; B - relative regional distance from; C – national economy, D – Mazowieck-
ie Voivodship; a - in this case, the large distance is caused by very similar growth rates between the country as a whole and 
Małopolskie Voivodship; b - regions with smaller mean growth rates than the Polish economy. Poland’s mean growth rate 
of GDP per capita over the period of 2000-2008 and 2000-2010 was respectively: 4.3% and 4.0%

Source: Author’s own calculations based on data from the General Statistical Office of Poland
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The results of the analysis conducted proved 
that Poland indeed has significant regional diver-
sification (see Table 1). In 2010, the highest re-
gional distances from the national economy were 
observed in Podkarpackie (11.7 years), Lubelsk-
ie (11 years), Warmińsko-Mazurskie (8.9 years) 
and Podlaskie (8.2 years) (see Fig. 2). This means 
that these regions will achieve the present GDP 
per capita of the Polish economy approximately 
between 2019 and 2022. These are less developed 
areas of eastern Poland with historical difficulties 
in catching up with other, more advanced, terri-
tories. Their present and historical position is de-
termined by inferior access to raw materials and 
labour (especially highly-skilled labour), which 
resulted in a relatively low concentration of fac-
tories, enterprises, capital, etc. These regions are 
largely rural and relatively specialized in agricul-
tural manufacturing. Other characteristics include 

significant labour market difficulties, low personal 
incomes and productivity, and relatively high net 
emigration.

In contrast, the Mazowieckie, Dolnośląskie, 
Śląskie and Wielkopolskie regions had a higher av-
erage GDP per capita than the Polish economy as 
a  whole. These were the most economically ad-
vanced regions: each is home to one of the big-
gest Polish cities or agglomerations of cities with 
highly developed manufacturing and service sectors 
and relatively high contributions to Polish GDP. The 
lowest (positive) distances were observed in Łódzk-
ie, Pomorskie, Małopolskie and Kujawsko-Pomorsk-
ie Voivodship. In 2010, these regions required from 
1.2 to 4.9 years to achieve the mean level of de-
velopment of the Polish economy (according to its 
2010 value). This therefore meant that they would 
achieve the national GDP per capita in 2012 or, in 
some cases, even in 2015.

Fig. 2. Spatial distribution of present regional distances with national economy in 2008 (left) and 2010 (right)

Source: Author’s own calculations

The distances from Mazowieckie showed an even 
higher polarization of the level of development of 
Polish regions (see Fig. 3). In 2010, distance esti-
mates ranged from 7.8 years (in the case of Dol-
nośląskie) and 26 years (Podkarpackie). These results 
proved the major role of Mazowieckie region, home 
to the capital city of Warsaw, which is the wealthi-
est and one of the fastest-growing regions in Poland.

The second version of regional distance (RRD), 
providing for the mean growth rate of the nation-
al economy, suggested that all Polish regions would 
have significant difficulties in catching up with the 
mean level of GDP per capita in the future, with the 

exception of Mazowieckie, Dolnośląskie, Śląskie and 
Wielkopolskie (see Tab. 1), which had higher levels 
of development on average than the national econ-
omy. However, in 2010, most of the regions were 
characterized by a lower GDP per capita growth rate 
than the economy as a whole, with the result that 
this will probably result in greater polarization of fu-
ture growth between Polish regions. Only in the case 
of Łódzkie was the identified distance positive (esti-
mated at 31.5 years). Based on these calculations, it 
can be assumed that, after approximately that peri-
od of time, Łódzkie will potentially have a GDP per 
capita close to that of the national economy.
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Fig. 3. Spatial distribution of present regional distances with Mazowieckie Voivodship in 2008 (left) and 2010 (right)

Source: Author’s own calculations

Furthermore, regional diversification has inten-
sified following austerity in global markets. In 2010, 
the mean regional distance between Polish NUTS 
2 regions and the national economy was estimat-
ed to be 6.3 years, whereas, two years earlier, it was 
only 5.0 years. The increase in this time gap was 
mainly due to the insufficient growth rates observed 
in less developed regions compared with more ad-
vanced territories. In the case of 11 regions, the dis-
tances identified have grown while the only case of 
a reduction in the calculated time gap from the na-
tional economy was that of Pomorskie, at approxi-
mately 0.3 years. Pomorskie was one of the regions 
which, during the economic slowdown in Poland, 

had a relatively high rate of economic growth (4.0% 
in 2009 and 3.7% in 2010 at constant prices), main-
ly due to the following: low sensitivity and absorp-
tion of negative economic shock (Zaucha et al., 
2014), dynamic growth of the Tricity agglomera-
tion (Gdańsk, Gdynia, Sopot) and the Gdańsk area 
(Nazarczuk, 2013b), the relatively high share of ser-
vices in the regional economy, high inflow of FDI, 
numerous infrastructure investment projects, high 
inflow of tourists, the relatively high volume of ex-
ports due to significant diversification of external 
markets with a relatively low share of exports to 
Germany and other EU 15 countries (Gawlikows-
ka-Hueckel, Umiński, 2014).

Table 2. Calculated and historical growth rates of Polish regions

Voivodships A
B

2030 2050
Zachodniopomorskie 2.8 4.7 4.3
Podkarpackie 3.5 6.1 5.0
Lubuskie 3.5 4.9 4.4
Warmińsko-Mazurskie 3.5 5.6 4.8
Pomorskie 3.6 4.2 4.1
Lubelskie 3.6 6.0 5.0
Kujawsko-Pomorskie 3.7 4.9 4.4
Opolskie 3.7 5.2 4.6
Małopolskie 3.9 4.8 4.4
Podlaskie 3.9 5.7 4.8
Swiętokrzyskie 4.0 5.4 4.7
Wielkopolskie 4.0 3.8* 3.9*
Śląskie 4.1 3.6* 3.8*
Łódzkie 4.3 4.4 4.2*
Mazowieckie 4.6 1.5* 2.7*
Dolnośląskie 4.9 3.4* 3.7*
Explanation: A - mean historical growth rates between 2000 and 2010; B - calculated growth rates in order to achieve na-
tional GDP per capita by 2030 and 2050.  * in this case, the mean historical growth rate is higher than the calculated one. 
Poland’s mean growth rate of GDP per capita over the period of 2000-2010 was 4.0%

Source: Author’s own calculations, based on data from the General Statistical Office of Poland
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The analysis of historical regional growth rates 
compared with calculated ones affirmed the sig-
nificant difficulties experienced by 11 regions in 
catching up with the mean national GDP per 
capita before 2030 (see Table 2). Most of the re-
gions would have to boost their GDP per capi-
ta growth rates by 0.1 percentage points annually 
(in the case of Łódzkie) or 0.6 percentage points 
(for Pomorskie) to 2.6 percentage points (for 
Podkarpackie).

The calculated mean annual growth rates re-
quired in order to attain national GDP per capita 
by 2050 were higher than historical ones by 0.5 per-
centage points, in the case of Pomorskie, to 1.5 per-
centage points in the case of Podkarpackie. In the 
context of this time horizon, Łódzkie had a higher 
past growth rate than was calculated for it to attain 
the mean national GDP. 

5. Conclusion

Regions, like countries, cities and other admin-
istrative units have characteristics which deter-
mine their ability to generate and sustain economic 
growth. Unequal growth potential implies diversifi-
cation at regional level. Nowadays, geographic dis-
tance seems to have less impact on regions than in 
the past thanks to advances in transportation and 
communication as well as the processes of globali-
zation and regionalization. Along with geographic 
distance, there is also an economic distance be-
tween regions. This distance is dependent on indica-
tors used in the study. In most of the diversification 
analyses, GDP per capita is used. However, there is 
also the possibility of expressing distance in a dif-
ferent way. In this paper, regional distance is de-
scribed as the number of years required to achieve 
a particular GDP per capita or a level of develop-
ment equivalent to that of a reference area. 

The concept of regional distance presented 
would seem to be an intriguing alternative to oth-
er indices used in regional diversification studies. It 
is conceptually related to β-convergence. Due to its 
simplicity and the intuitiveness of the results it pro-
duced, it can be used more frequently in regional 
studies. Its main advantage is its simultaneous in-
corporation of present GDP per capita with region-

al GDP growth rates. This enables the estimation of 
the time gap between a specific region and the ref-
erence area. Most analyses take into account only 
one of the above indexes at any one time. The ap-
proach presented in this paper is also fairly elastic 
in terms of the economic indexes used in the study. 
For this reason, it can be broadened to include oth-
er economic variables which have similar produc-
tive characteristics. 

The empirical example of regional distance ap-
plication revealed significant inequalities between 
regions of Poland at NUTS 2 level. The present re-
gional distance (PRD), i.e., the time required to 
reach the 2010 national level of GDP per capita, 
ranged from 1.2 years for Pomorskie to 11.7 years 
in Podkarpackie. The relative regional distance 
showed that most of the Polish regions would have 
significant difficulties in catching up with nation-
al GDP per capita in the future, primarily due to 
the insufficient growth rates of their economies. It 
also suggests a forthcoming intensification of re-
gional inequalities between well-developed regions 
and less advanced ones, which is consistent with 
Williamson’s theory. According to a quite recent 
study (Szörfi, 2007), Poland is located on the as-
cending side of the inverted U-shaped curve, im-
plying an increase in regional inequalities in the 
future. Another acknowledgement of the increas-
ing inequalities thesis is the comparison of histor-
ical and calculated growth rates required to attain 
reference area level of development by 2030 and 
2050. In most cases (excluding areas with no dis-
tance), regions would have to boost their mean an-
nual growth rate from 0.2 to 2.6 percentage points 
(by 2030) or from 0.5 to 1.6 percentage points (by 
2050). At present, it seems that a majority of these 
regions will find it almost impossible to acceler-
ate at the pace required to achieve these annual 
growth rates.

The regional policy programmes and availabil-
ity of cohesion funds (2014-2020) can have a sig-
nificant impact on regional development in Poland 
in forthcoming years, although it is difficult to be-
lieve at this time that in the medium term region-
al inequalities will significantly diminish. According 
to the inverted U-shaped curve theory, it is possi-
ble once the Polish economy becomes significant-
ly wealthier in terms of GDP per capita (ca. 22,800 
PPS per capita).



Jarosław M. Nazarczuk / Bulletin of Geography. Socio-economic Series 28 (2015): 129–141 139

References

Albu, L.L., 2012: The Convergence Process in the EU Es-
timated by Gini Coefficients. In: Journal for Economic 
Forecasting, Vol. 4, pp. 5–16, available at: http://ideas.
repec.org/a/rjr/romjef/vy2012i4p5-16.html, DoA: 11 
December 2013. 

Alderighi, M. and Percoco, M., 2009: Intra-National 
Disparities, Regional Interactions and the Growth of 
Countries. In: Fratesi, U. and Senn, L. editors, Ad-
vances in spatial science. Growth and Innovation of 
Competitive Regions, Berlin, Heidelberg: Springer, 
pp. 269–280.

Amos, O.M., 1988: Unbalanced regional growth and 
regional income inequality in the latter stages of 
development. In: Regional Science and Urban Eco-
nomics, Vol. 18 (4), pp. 549–566. DOI: http://dx.doi.
org/10.1016/0166-0462(88)90026-9   

Arbia, G., Battisti, M. and Di Vaio, G., 2010: Institu-
tions and geography: Empirical test of spatial growth 
models for European regions. In: Economic Mod-
elling, Vol. 27 (1), pp. 12–21. DOI: http://dx.doi.
org/10.1016/j.econmod.2009.07.004

Barro, R.J., 1991: Economic Growth in a Cross Section 
of Countries. In: The Quarterly Journal of Econom-
ics, Vol. 106 (2), pp. 407–443, available at: http://ide-
as.repec.org/a/tpr/qjecon/v106y1991i2p407-43.html, 
DoA: 15 August 2011. 

Barro, R.J., 1997: Determinants of economic growth: 
A cross-country empirical study. The Lionel Robbins 
lectures, Cambridge, Mass: MIT Press.

Barro, R.J. and Sala-i-Martin, X., 2004: Economic 
growth, Cambridge, Mass: MIT Press, 2nd Edition.

Bogdański, M., 2012: Socio-economic potential of Pol-
ish cities – a regional dimension. In: Szymańska, D. 
and Biegańska, J. editors,  Bulletin of Geography. So-
cio–economic Series, Vol. 17, Toruń: Nicolaus Coper-
nicus University Press, pp. 13–20. DOI: http://dx.doi.
org/10.2478/v10089-012-0002-8

Boselli, B., 2011: OECD regions at a glance. Paris: OECD. 
DOI: http://dx.doi.org/10.1787/reg_glance-2011-en

Charbit, C., 2009: Regions matter: Economic recovery, 
innovation and sustainable growth, Paris: OECD.

Chaudhry, M.D., 1971: Economic Distance among Re-
gions: A Statistical Analysis. In: Economic Develop-
ment and Cultural Change, Vol. 19 (4), pp. 527–544. 
DOI: http://dx.doi.org/10.1086/450511 

Deza, E. and Deza, M., 2006: Dictionary of distances. 
Amsterdam, the Netherlands, Boston: Elsevier. DOI: 
http://dx.doi.org/10.1016/B978-044452087-6/50000-7 

Deza, M. and Deza, E. 2009: Encyclopedia of distances. 
Berlin: Springer. DOI: http://dx.doi.org/10.1007/978-
3-642-00234-2_1 

Di Liberto, A. 2007: Convergence and Divergence in 
Neoclassical Growth Models with Human Cap-
ital. In: Economia Politica, Vol. 2, pp. 289–322, 
available at: http://ideas.repec.org/a/ept/journl/vxxiv-
y2007i187enp289-322.html, DoA: 27 May 2012. 

Dixon, R. and Thirlwall, A.P., 1975: A Model of Re-
gional Growth-Rate Differences on Kaldorian Lines. 
In: Oxford Economic Papers, Vol. 27 (2), pp. 201–214, 
available at: http://ideas.repec.org/a/oup/oxecpp/
v27y1975i2p201-14.html, DoA: 04 March 2013. 

European Commission, 2010: Investing in Europe’s fu-
ture: Fifth report on economic, social and territori-
al cohesion. Luxembourg: Publications Office of the 
European Union.

Eurostat, 2008: Regions in the European Union. No-
menclature of territorial units for statistics. Eurostat 
compact guides, Luxembourg: Office for Official Pub-
lications of the European Communities.

Eurostat, 2012: Eurostat regional yearbook 2012. Eurostat 
regional yearbook. Statistical books. Theme, General 
and regional statistics, Luxembourg: Publications Of-
fice of the European Union.

Ganesan, S., Malter, A.J. and Rindfleisch, A., 2005: 
Does Distance Still Matter? Geographic Proximity 
and New Product Development. In: Journal of Mar-
keting, Vol. 69 (4), pp. 44–60. DOI: http://dx.doi.
org/10.1509/jmkg.2005.69.4.44

Ghemawat, P., 2001: Distance still matters. In: Harvard 
Business Review, Vol. 78(8), pp. 137–147.

Giovannetti, E., 2000: Technology Adoption and the 
Emergence of Regional Asymmetries. In: The Journal 
of Industrial Economics, Vol. 48 (1), pp. 71–102. DOI: 
http://dx.doi.org/10.1111/1467-6451.00113

Gawlikowska-Hueckel, K. and Umiński, S., 2014: Zdol-
ność do konkurowania. Eksport polski w ujęciu re-
gionalnym w latach 2009-2011 (The competitiveness 
capability. Polish foreign trade in the regional per-
spective over the period of 2009-2011 - in Polish). 
In: Szlachta, J. and Gawlikowska-Hueckel, K. editors, 
Wrażliwość polskich regionów na wyzwania współcze-
snej gospodarki (The sensitivity of Polish regions to 
global economy’s challenges - in Polish), Warsaw: 
Wolters Kluwer, pp. 158-171.

http://ideas.repec.org/a/rjr/romjef/vy2012i4p5-16.html
http://ideas.repec.org/a/rjr/romjef/vy2012i4p5-16.html
http://dx.doi.org/10.1016/0166-0462(88)90026-9   
http://dx.doi.org/10.1016/0166-0462(88)90026-9   
http://dx.doi.org/10.1016/j.econmod.2009.07.004       
http://dx.doi.org/10.1016/j.econmod.2009.07.004       
http://ideas.repec.org/a/tpr/qjecon/v106y1991i2p407-43.html
http://ideas.repec.org/a/tpr/qjecon/v106y1991i2p407-43.html
http://dx.doi.org/10.2478/v10089-012-0002-8
http://dx.doi.org/10.2478/v10089-012-0002-8
http://dx.doi.org/10.1787/reg_glance-2011-en
http://dx.doi.org/10.1086/450511
http://dx.doi.org/10.1016/B978-044452087-6/50000-7
http://dx.doi.org/10.1007/978-3-642-00234-2_1
http://dx.doi.org/10.1007/978-3-642-00234-2_1
http://ideas.repec.org/a/ept/journl/vxxivy2007i187enp289-322.html
http://ideas.repec.org/a/ept/journl/vxxivy2007i187enp289-322.html
http://ideas.repec.org/a/oup/oxecpp/v27y1975i2p201-14.html
http://ideas.repec.org/a/oup/oxecpp/v27y1975i2p201-14.html
http://dx.doi.org/10.1509/jmkg.2005.69.4.44
http://dx.doi.org/10.1509/jmkg.2005.69.4.44
http://dx.doi.org/10.1111/1467-6451.00113


Jarosław M. Nazarczuk / Bulletin of Geography. Socio-economic Series 28 (2015): 129–141140

Gorzelak, G., 2009: Cohesion and Convergence: Syno-
nyms or Two Different Notions. In: Kochendörfer-Lu-
cius, G. and Pleskovic, B. editors, Spatial Disparities 
and Development Policy, Washington, D.C.: The World 
Bank, pp. 259–264.

Håkanson, L. and Ambos, B., 2010: The antecedents of 
psychic distance. In: Journal of International Manage-
ment, Vol. 16 (3), pp. 195–210. DOI: http://dx.doi.
org/10.1016/j.intman.2010.06.001 

Hutzschenreuter, T., Kleindienst, I. and Lange, S., 2013: 
Added psychic distance stimuli and MNE perfor-
mance. In: Journal of International Management. Vol. 
20 (1), pp. 38-54. DOI: http://dx.doi.org/10.1016/j.int-
man.2013.02.003   

Kukliński A., 1982: Regional Development in Poland – Les-
sons of Experience. In: GeoJournal, Vol. 6 (3), pp. 261-269. 
DOI: http://dx.doi org/10.1515/9783110823967.359 

Kuznets, S., 1955: Economic growth and income inequal-
ity. In: The American Economic Review, Vol. XLV (1), 
pp. 1–28.

Kuznets, S., 1963, Quantitative Aspects of the Econom-
ic Growth of Nations: VIII. Distribution of Income 
by Size. In: Economic Development and Cultur-
al Change, Vol. 11 (2), pp. 1–80. DOI: http://dx.doi.
org/10.1086/450006   

Lessmann, Ch., 2014: Spatial inequality and development 
– Is there an inverted U-shaped relationship. In: Jour-
nal of Development Economics, Vol. 106, pp. 35-51. 
DOI: http://dx.doi.org/10.1016/j.jdeveco.2013.08.011 

Marshall, A., 1920: Principles of Economics. An intro-
ductory volume. Eighth edition, London: Macmillan 
& Co.

Martin, P., 2005: The geography of inequalities in Eu-
rope. In: Swedish Economic Policy Review, Vol. 12, 
pp. 83–108.

Martin, P., 2009: The Geography of Inequalities in Eu-
rope. In: Kochendörfer-Lucius, G. and Pleskovic, B. 
editors, Spatial Disparities and Development Policy, 
Washington, D.C.: The World Bank, pp. 239–256.

Martínez-Zarzoso, I. and Nowak-Lehmann, D.F., 2004: 
Economic and Geographical Distance: Explaining 
Mercosur Sectoral Exports to the EU. In: Open Econ-
omies Review, Vol. 15 (3), pp. 291–314. DOI: http://dx-
.doi.org/10.1023/b:open.0000037702.33704.20

Mazurek, J., 2012: The evaluation of an economic dis-
tance among countries: a novel approach. In: Prague 
Economic Papers, Vol. 3, pp. 277–290.

Myrdal, G., 1957: Economic Theory and Underdevel-
oped Regions, London: Methuen.

Nazarczuk, J.M., 2013: Potencjał rozwojowy a aktywn-
ość inwestycyjna województw i  podregionów Polski 
(Growth potential versus investment activeness of 
voivodships and subregions of Poland - in Polish), 
Olsztyn: Wyd. UWM w Olsztynie. 

Nazarczuk, J.M., 2013b: Wpływ światowego kryzysu fi-
nansowego na gospodarkę Polski i jej regionów (The 
influence of the global financial crisis on the Polish 
economy and its regions - in Polish). In: Kisiel, R. and 
Wojarska, M. editors, Wybrane aspekty rozwoju regio-
nalnego (Selected aspects of regional development - 
in Polish), Olsztyn: Fundacja „Wspieranie i Promocja 
Przedsiębiorczości na Warmii i Mazurach”. 

Nazarczuk, J.M. and Marks-Bielska R., 2011: Foreign In-
vestments and Disparities in Regional Development, 
In: Olsztyn Economic Journal, Vol. 6 (1), pp. 99-108.

OECD, 2008: Poland. OECD territorial reviews, Paris: OECD. 
DOI: http://dx.doi.org/10.1787/9789264049529-en 

OECD, 2010: Regional Development Policies in OECD 
Countries: OECD Publishing. DOI: http://dx.doi.
org/10.1787/9789264087255-en 

Patel, S.J., 1964: The Economic Distance Between Na-
tions: Its Origin, Measurement and Outlook. In: The 
Economic Journal, Vol. 74 (293), pp. 119–131. DOI: 
http://dx.doi.org/10.2307/2228116  

Puga, D., 1999: The rise and fall of regional inequalities. 
In: European Economic Review, Vol. 43 (2), pp. 303–
334. http://dx.doi.org/10.1016/s0014-2921(98)00061-0 

Quah, D.T., 1996: Regional convergence clusters across 
Europe. In: European Economic Review, Vol. 40 (3-
5), pp. 951–958. DOI: http://dx.doi.org/10.1016/0014-
2921(95)00105-0 

Ratazjac, W., 2012: Eastern Poland: a belt of poor regions. 
In: Aestimum. XL Incontro di Studio del Ce.S.E.T., 
March, pp. 17-33. DOI: http://dx.doi.org/10.13128/
Aestimum-10694 

Romer, P.M., 1986: Increasing Returns and Long-Run 
Growth. In: Journal of Political Economy, Vol. 94 (5), 
pp. 1002–1037. DOI: http://dx.doi.org/10.1086/261420 

Solow, R.M., 1956: A Contribution to the Theory of 
Economic Growth. In: The Quarterly Journal of 
Economics, 70 (1), pp. 65-94. DOI: http://dx.doi.
org/10.2307/1884513 

Szörfi, B., 2007: Development and Regional Disparities 
– Testing the Williamson Curve Hypothesis in the 
European Union. In: Focus on European Economic In-
tegration, Vol. 2, pp. 100–121, available at: http://ide-
as.repec.org/a/onb/oenbfi/y2007i2b4.html, DoA: 04 
March 2013. 

http://dx.doi.org/10.1016/j.intman.2010.06.001
http://dx.doi.org/10.1016/j.intman.2010.06.001
http://dx.doi.org/10.1016/j.intman.2013.02.003
http://dx.doi.org/10.1016/j.intman.2013.02.003
http://dx.doi.org/10.1515/9783110823967.359
http://dx.doi.org/10.1086/450006
http://dx.doi.org/10.1086/450006
http://dx.doi.org/10.1016/j.jdeveco.2013.08.011
http://dx.doi.org/10.1023/b:open.0000037702.33704.20
http://dx.doi.org/10.1023/b:open.0000037702.33704.20
http://dx.doi.org/10.1787/9789264049529-en
http://dx.doi.org/10.1787/9789264087255-en
http://dx.doi.org/10.1787/9789264087255-en
http://dx.doi.org/10.2307/2228116
http://dx.doi.org/10.1016/s0014-2921(98)00061-0
http://dx.doi.org/10.1016/0014-2921(95)00105-0
http://dx.doi.org/10.1016/0014-2921(95)00105-0
http://dx.doi.org/10.13128/Aestimum-10694
http://dx.doi.org/10.13128/Aestimum-10694
http://dx.doi.org/10.1086/261420
http://dx.doi.org/10.2307/1884513
http://dx.doi.org/10.2307/1884513
http://ideas.repec.org/a/onb/oenbfi/y2007i2b4.html
http://ideas.repec.org/a/onb/oenbfi/y2007i2b4.html


Jarosław M. Nazarczuk / Bulletin of Geography. Socio-economic Series 28 (2015): 129–141 141

Timofiejuk I., 2006: Pomiar dynamiki mierników eko-
nomicznych (The measurement of economic indica-
tor dynamics – in Polish), Warsaw: WSE-I in Warsaw. 

Tsang, E.W.K. and Yip, P.S.L., 2007: Economic Distance 
and the Survival of Foreign Direct Investments. In: 
Academy of Management Journal, Vol. 50 (5), pp. 
1156–1168. DOI: http://dx.doi.org/10.2307/20159917 

Williamson, J.G., 1965: Regional Inequality and the 
Process of National Development: A Description of 
the Patterns. In: Economic Development and Cultur-
al Change, vol. 13 (4), pp. 1–84. DOI: http://dx.doi.
org/10.1086/450136 

Zarycki, T., 2007: History and Regional Development. 
A Controversy over the ‘Right’ Interpretation of the 
Role of History in the Development of Polish Re-
gions. In: Geoforum, 38 (3), pp. 485-493. DOI: http://
dx.doi.org/10.1016/j.geoforum.2006.11.002 

Zaucha, J., Ciołek, D., Brodzicki, T. and Głazek, E., 2014: 
Wrażliwość polskich regionów na wyzwania gospodar-
ki globalnej (The sensitivity of Polish regions to glo-
bal economy challenges - in Polish). In: Szlachta, J. and 
Gawlikowska-Hueckel, K. editors, Wrażliwość polskich 
regionów na wyzwania współczesnej gospodarki (The 
sensitivity of Polish regions to global economy challen-
ges - in Polish), Warsaw: Wolters Kluwer, pp. 206-244.

© 2015 Nicolaus Copernicus University. All rights reserved.

http://dx.doi.org/10.2307/20159917
http://dx.doi.org/10.1086/450136
http://dx.doi.org/10.1086/450136
http://dx.doi.org/10.1016/j.geoforum.2006.11.002
http://dx.doi.org/10.1016/j.geoforum.2006.11.002



