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1. Introduction

The chief present-day problem of socio-eco-
nomic development, in geographical-economic
terms, is growing spatial inequality when viewed
in aregional approach. In the recent years region-
al disparities have become of great interest to ge-
ographical and economic sciences, as manifested
by a fast-growing number of publications on the
subject. Worth special notice are empirical-meth-
odological studies of regional differences in the
European Union and its member states, e.g. Dun-
ford & Smith (2000), Petrakos (2001), Maurseth
(2001), Domanski (2005), Henley (2005), Kosfeld
et al. (2006), Kopczewska (2008), Calamai (2009),
Smetkowski & Wojcik (2009), or Rodriguez-Lopez
et al. (2009). Those studies focus on regional con-
vergence and in their analysis of change econom-
ic aspects come to the fore.

A basis for a study of regional differences is
the determination of the state of the economies
of regions, primarily in terms of the level of
their development, a division of the regions into
strong and weak, and the application of a dy-
namic approach to an examination of changes in
those differences. It is assumed that disparities in
the level of development of regions (poorly de-
veloped regions, polarisation, peripherality) are
not favourable, and perhaps even harmful, to the
socio-economic development of an entire coun-
try. They produce sharp contrasts in the popula-
tion’s standards of living that lead to social ten-
sion and conflicts and in the ability of regions to
take their own growth-enhancing measures, and
limit the possibility of establishing inter-regional
cooperation. Efforts to diminish regional dispari-
ties have become one of the principal tasks of re-
gional policy.
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Regional differences in development are es-
pecially well marked in Poland. Here regional
extremes occur at a scale comparable with many
European Union states, but at a much lower lev-
el of socio-economic development (Czyz 2001,
Domanski et al. 2003). They are especially readily
visible between the western and the eastern part
of the country, and between its metropolitan and
rural areas.

Regional differences in the level of develop-
ment in Poland are a heritage of the past: the
period of partitions (in the 19th c.) and the post-
Second World War period of communist rule
with its centralism and location policy typical of
acommand economy. After the political-systemic
breakthrough of 1989 and the transition to a mar-
ket economy, in the initial stage of the transfor-
mation (i.e. in the first half of the 1990s), the old
regional disparities were petrified while tenden-
cies towards development polarisation intensi-
fied, first because of the recession and difficulties
with the adaptation to the new economic system,
and then for lack of an active national regional
policy (Czyz 1998). It was only in the advanced
stage of the transformation in the late 1990s, and
especially after 2004 when the economy started
to be modernised in the changed conditions con-
nected with European integration, that a new
model of regional policy started to be built and
implemented in Poland.

“Intra-regional policy should be implemented
by regions empowered in terms of competence
and finances. This means the creation of legal-in-
stitutional conditions of the state’s operation that
would make regions responsible for designing
development-promoting measures and fully able
to finance their implementation. Inter-regional
policy embraces measures that the state takes to-
wards regions. It involves decisions concerning
the redistribution of the state budgetary means
earmarked for regional development and in-
tended to ensure the implementation of national
priorities, which usually include a reduction of
regional disparities in the level of development”
(Churski 2008: 35). The Polish model of regional
policy, adjusted to the regional strategy of the
European Union, has been enriched with present-
day factors of regional development, in particular
those of fundamental significance for the endog-
enous development of regions. The state’s inter-

regional policy includes its intervention carried

out as part of the Community’s regional policy.
The aim of this article is to analyse the state

of and changes in the regional disparities in Po-
land over the years 1995-2007. The research pro-
cedure sought to answer the following cognitive
questions:

- Is there a tendency for regional differences in
the country to narrow in the course of its dy-
namic economic development?

- What is the role played by the redistribution
of public financial means in regional dispari-
ties and their pattern of change? and

- How do factors of development activation af-
fect regional income?

2. Regional data and methods
of analysis

In the analysis of disparities in the regional
system of Poland, the measures of economic de-
velopment employed were those of per capita
regional income (per capita GDP) and per capita
regional income expressed as percent of the na-
tional average'. The regional system is the ter-
ritorial division of the country into 16 voivode-
ships. It is assumed that the voivodeship is not
only an administrative unit; it is also a territorial
subsystem of the state, regional in nature, which
integrates and organises the social, economic and
cultural activity of its inhabitants in territorial
terms.

The analysis of regional differences in Poland
covers the years 1995-2007, or the second stage
of the systemic transformation and the beginning
of modernisation changes. It is assumed that the
year 1995, in which the annual increase in the
GDP index attained the highest value, at 7%,
became a turning point in the transformation in
Poland (Table 1). The period 1995-2007 is one of
ever-improving macroeconomic stabilisation and
fast economic growth, decentralisation of public
finances as part of the reform of the territorial or-
ganisation of the country (1998), and from 2004,

! The ratio of regional per capita GDP to national per

capita GDP makes it possible to compare those data
in a dynamic approach (on the basis of a time series)
without resorting to the GDP deflator (Wéjcik 2008:
47).
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Table 1. GDP dynamics in Poland in the years
1990-2007 (constant prices).

Index value Index value
of GDP of GDP
Year dynamics Year dynamics
(previous (previous
year = 100) year = 100)
1990 92.0 1999 104.1
1991 93.0 2000 104.0
1992 102.6 2001 101.0
1993 103.6 2002 101.4
1994 105.2 2003 103.8
1995 107.0 2004 105.3
1996 106.0 2005 103.6
1997 106.8 2006 106.2
1998 104.8 2007 106.7

Source: Central Statistical Office.

the start of modernisation changes connected
with Poland’s accession to the EU.

The evolution of regional disparities in Po-
land is studied using convergence methods. In
a broad sense, regional convergence means a ten-
dency of the level of regional per capita income
to equalise over time (after Johnston et al. 2003:
114). In a narrower sense, convergence is a rela-
tively faster development of economically weak
regions than that of strong ones, leading to a re-
duction of differences between them. An oppo-
site phenomenon is termed divergence.

There is a rich literature on how to formulate
mathematical models of the convergence process,
including models of spatial econometrics. Their
surveys can be found, e.g., in Barro & Sala-i-
Martin (1991), Malaga & Kliber (2007), Ratajczak
(2008a), Wojcik (2008), and Kossowski (2009).

In the present article use is made of the classic
methods of convergence analysis: o-convergence
and p-convergence (Barro & Sala-i-Martin 1991,
1992; Barro 1994). o-convergence is measured as
the variance of regional per capita income given
by the formula:

n
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where:

Yy, - per capita income in region i in the year ¢,
n - number of regions, and

¥, - mean regional income in the year t.

There is o-convergence in the regional system
when the time sequence of the o? values is de-
creasing.

In o-convergence, the approach applied to
an analysis of changes relies on models of com-
parative statics, i.e. a comparison is made of how
the pattern of regional differences changes with
time.

-convergence is interpreted as a process of
narrowing of inter-regional differences in which
regions lagging behind in development dis-
play a faster growth rate than advanced ones.
B-convergence is determined on the basis of the
formula:

g =a +ﬂ log(]/rr) te
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where:

g - mean annual increase in per capita GDP,

vy, - per capita GDP in region i in the year ,

T - number of years from the initial to the final
one, and

¢ - random error.

B-convergence occurs when, in a regression
equation of the mean annual increase in regional
per capita GDP from its initial level, the coeffi-
cient of regression 3 is statistically significant and
negative.

As a conception of studying changes in re-
gional disparities, p-convergence assumes a dia-
chronic approach involving a time series of re-
gional differences; it seeks to determine how this
process of change occurs.

3. Analysis of disparities in regional
income in Poland over the years
1995-2007

In the present analysis of regional differences
in the level of economic development in Poland,
the chief focus is on their evolution over the years
1995-2007. Still, this cannot be done in abstrac-
tion from the state of the regional system in 1995,
the reference year for the changes studied. It
was a year of sharp contrasts in economic devel-
opment among the regions. On the scale of per
capita GDP defined in proportion to the national
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Table 2. Classification of regions by per capita GDP (Poland = 100%).

(@) (b)
1995 2007
Class Index value Region Index value Region
(in %) (in %)
I 127.9 Mazovia 159.8 Mazovia
1I 119.0 Silesia 108.8 Lower Silesia
105.1 Lower Silesia 106.3 Silesia
103.0 West Pomerania 104.4 Wielkopolska
101.5 Pomerania
99.8 Kujavia-Pomerania
I 98.3 Wielkopolska 98.3 Pomerania
98.0 Lubuska Land 92.1 Lodz
98.0 Opole 89.8 West Pomerania
91.2 Lodz 88.6 Lubuska Land
87.5 Matopolska 86.8 Kujavia-Pomerania
85.6 Malopolska
v 80.1 Warmia-Mazuria 83.1 Opole
78.6 Swigtokrzyska Land 77.0 Swietokrzyska Land
78.3 Lublin 74.4 Warmia-Mazuria
77.2 Podlasie 74.3 Podlasie
76.3 Subcarpathia 67.8 Lublin
67.8 Subcarpathia

Source: Central Statistical Office.

average, they can be divided into four classes: of
a very high, high, average, and low level of eco-
nomic development (Table 2a, Fig. 1a). Regional
income varied in the interval between 128% and
76%.

a)
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Warmia-Mazuria

\West/Romerania

Podlasie

Wielkopolska

UowerSilesial Lablin

Swietokrzyska Land

Subcarpathia

Matopolska:

Development level
. very high
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Over the years 1995-2007, a period of Po-
land’s dynamic economic development, all the
regions recorded a marked increase in per capita
GDP. Hence, there arises the question of whether
economic development was accompanied by any

b)

Pomerania

Warmia-Mazuria

West Pomerania

Kujavia-Pomerania Podlasie

Wielkopolska

LowerSilesia Luiblin
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D average
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Fig. 1. Regional disparities in Poland: (a) 1995, (b) 2007
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significant changes in regional disparities. To de-
termine the tendency of change in this respect,
use is made of methods of convergence analysis.
In the analysis of o-convergence, regional
differences in the successive years of the period
1995-2007 are measured by the variance of per
capita income (defined in proportion to the na-
tional average). The variance figures form an
increasing sequence, with some fluctuations,
and display an upward tendency in regional
disparities. The curve of variance describes the
evolution of regional differences between 1995
and 2007 (Fig. 2). On the basis of its shape, one
can discern fluctuations and their corresponding
subperiods in the pattern of change in regional
disparities: a steep increase in disparities in the
years 1995-2001, their slight decrease in 2002-
2004, and another slow increase in 2005-2007.
It is worth noting that the curve of variance of
per capita income plotted for 15 regions without
Mazovia (and its metropolitan area of Warsaw)
shows a smaller increase in regional disparities.
In the analysis of -convergence, a study is
made of the dependence between the dynam-

6.3

ics of change in per capita GDP figures over the
years 1995-2007 and this index at the start of the
period, i.e. in 1995. This is intended to answer
the question of whether regions lagging behind
in development (occupying a low position on
the scale of the 1995 value of per capita GDP)
display a tendency towards a faster increase in
this income than economically advanced ones
(occupying a relatively high initial position on
the income scale). The estimation of the model of
B-convergence leads to an equation of the form:

y =0.0204x - 0.0968
R? =0.147, significant at a = 0.1427

where:

y - log of the mean annual increase in regional
per capita GDP, and

x - log of regional per capita GDP in 1995.

The goodness of fit of the model is poor. The
regression coefficient 3 = 0.0204 is low and posi-
tive, which shows an absence of p-convergence.
The diagram of the regression equation is an up-
ward curve, which even means the opposite, or

6.1+

5.9

5.7+

5.5

5.3

Variance of the log of regional GDP per capita

5.1+

4.9
\ \ \ \ \
1994 1995 1996 1997 1998 1999

16 regions

2000

2001 2002 2003 2004 2005 2006 2007

15 regions (without Mazovia)

Fig. 2. Sigma convergence (1995-2007)
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divergence, i.e. a weaker growth rate of per capi-
ta income in regions of low income than in those
with a relatively high initial income (Fig. 3).

Thus, in the years 1995-2007 there was no
‘catching up’ of the Polish regions on the scale of
per capita GDP. However, it is worth noting that
for the subperiod 2000-2007 the {3-convergence
equation assumes the form:

y =0.0109x - 0.0519
R? =0.133, significant at a = 0.1639

The regression coefficient = 0.0109 indicates
that in the subperiod 2000-2007 the divergence
was weaker than in the entire period 1995-2007.

The results obtained using the o- and
B-convergence methods are found to indicate
a steady increase in regional differences, with only
slight changes in its rate. In 2007 regional dispari-
ties in regional income ranged from a maximum
of 159.8% in Mazovia to a minimum of 67.8% in
Subcarpathia, up from the 1995 span of 128%-
76%. Still, the high coefficient of correlation (r =
0.885) between the distributions of the regions on
the scale of per capita GDP in 1995 and 2007 is in-

0.025

dicative of a good fit between those distributions
in the two years (Tables 2a, b, Figs 1a, b).
Regional differences in Poland show a clear
tendency towards petrifaction in the course of
economic development. There is a growing polari-
sation of development in the regional system. In
2007 Mazovia fixes its highest position on the scale
of per capita GDP: its income exceeds the national
average by 60% (in 1995 by 28%), which deepens
the differences in the country’s regional system.
The increase in the level of development of Ma-
zovia, and more precisely of the Warsaw metro-
politan area, confirms, on the one hand, the global
tendency of growth in the importance of metropol-
itan regions in development processes, and on the
other, the persistence of a centralisation tendency
in the Polish economy. The composition of the
class of regions at a high level of development has
long been fixed: it includes Lower Silesia, Silesia
and Wielkopolska, all with large urban agglom-
erations. Missing from the class are the regions of
1.6dz and Pomerania, also with urban agglomera-
tions but at a stage of economic restructuring, and
Matopolska with persistent internal development
contrasts between the urban agglomeration of Cra-

0.020 —

0.015 —

0.010 —

0.005 —

—0.005 —

—0.010 —

Log of mean annual increase in regional GDP per capita

-0.015+

Regions: 1 — Lower Silesia, 2 — Kujavia-Pomerania, 3 — Lublin, 4 — Lubuska Land, 5 — t6dz, 6 — Matopolska,
7 —Mazovia, 8 — Opole, 9 — Subcarpathia, 10 — Podlasie, 11 — Pomerania, 12 — Silesia,
13 — Swietokrzyska Land, 14 — Warmia-Mazuria, 15 — Wielkopolska, 16 — West Pomerania

-0.020 I I
4.300 4.400 4.500

4.600

4.700 4.800 4.900

Log of regional GDP per capita, 1995

Fig. 3. Beta convergence (1995-2007)



EVOLUTION OF REGIONAL DISPARITIES IN POLAND 41

cow and its regional hinterland. A decline in the
position of the western regions of Opole, West Po-
merania and Lubuska Land proves a near-border
location to have a poor effect on accelerating the
rate of regional development. The composition of
the class of regions at a low level of development
is constant, although it expanded in 2007 to in-
clude Opole. The other regions are generally those
of eastern Poland, poorly urbanised, dominated
by traditional agriculture, and lagging behind in
development, whose economies have not changed
significantly in the transformation period. While
being targets of the Community’s special financial
assistance in the pre-accession period and after Po-
land had joined the EU, owing to too short a time
perspective their economies still fail to show the
structural changes that are a condition of further
development.

4. Role of local government finances in
the formation of regional differences

The finances of the regions are examined in
terms of the incomes of the local governments.
Those are a total of financial means at the disposal
of the three levels of territorial self-government
(commune, poviat, and voivodeship) that are in-
dependent of one another and the central authori-
ties, and that engage in financial management in
support of various measures for the development
of their respective regions. The temporal range
of the analysis covers the years 2000-2007, i.e.
the period after the establishment in 1998 of new
voivodeships as part of a reform of the country’s
territorial organisation that sought to implement,
among other things, the principles of fiscal decen-
tralisation. Local government income is the budg-
etary revenues of territorial self-government units;
it includes their own income, targeted subsidies,
a general-purpose subsidy from the state budget,
and the co-funding from the European Union?. Lo-

2 The official materials published by the Central Statis-
tical Office (GUS) do not contain information about
the proportion of the Community money in local gov-
ernment finances in the years 2000-2007, i.e. in the pe-
riod before and after Poland’s accession to the EU. On
the basis of the 2007 data on the Community funds, it
is estimated that they accounted for an average 4% of
the regions’ budgetary means, with the extremes of
6.6% in Lubuska Land and 2% in Mazovia.

cal government finances crucially depend on the
income generated in a region.

In the analysis of the effect of the regions’ local
government finances on stimulating their devel-
opment and on the pattern of inter-regional dif-
ferences in the years 2000-2007, the point of de-
parture is a description of the state of the finances
in 2000. At that time the regional per capita in-
come figures ranged from 120% to 89% of the na-
tional average. There were four classes of regions
by this criterion (Table 3a). The range of the re-
gional variation in the index of local government
finances was much smaller than that of per capita
GDP (150%; 69%), which proves local govern-
ment finances to have been more equalised over
the regional system. This is also corroborated by
the coefficient of regional variation equal to 8.4%
(as against 19.9% in the case of per capita GDP).

In 2000 a region’s level of local government fi-
nances did not always correspond to its level of
economic development. The extent of overlap of
the classifications of the 16 regions by the index of
per capita local finances and by that of per capita
GDP is given by the inconsistency metric, which
amounts to 2(16-8)=16 (if the classifications were
totally inconsistent, the metric would assume
the value 32; Ratajczak 2008b). There are clear
discrepancies in the case of Wielkopolska and
Silesia, at an average level of local government
finances and a high level of development, as well
as Warmia-Mazuria and Swietokrzyska Land,
at an average level of local government finances
and a low level of development. Among regions
at an average level of development, Malopolska,
1.6dz and Kujavia-Pomerania show a low level of
local government finances, and Lubuska Land,
a high level. Over the years 2000-2007, local gov-
ernment finances per capita display an upward
tendency in both the national and regional ap-
proaches, despite some instability in the annual
pattern. Changes in the index of local govern-
ment finances are linked with an increase in per
capita GDP, which determines the level of local
government finances.

The regression model employed to define the
effect of per capita GDP (the independent varia-
ble y) on local government finances (the depend-
ent variable z) has the form:

z=a+by
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Table 3. Classification of regions on the scale of per capita local government finances (Poland = 100%).

Class (a) 2000 (b) 2007
Index value (in %) Region Index value (in %) Region
I 119.6 Mazovia 128.3 Mazovia
II 111.1 Lower Silesia 107.8 Lower Silesia
105.8 West Pomerania 107.0 Pomerania
1054 Lubuska Land 100.5 Lubuska Land
102.6 Pomerania 100.5 West Pomerania
100.5 Warmia-Mazuria
11 99.4 Warmia-Mazuria 96.3 Wielkopolska
98.5 Silesia
95.0 Opole
94.8 Swietokrzyska Land
94.7 Wielkopolska
v 93.3 Kujavia-Pomerania 93.6 Matopolska
927 btodz 93.6 Kujavia-Pomerania
92.1 Subcarpathia 93.3 Silesia
91.0 Podlasie 92.4 Opole
90.7 Lublin 90.8 Subcarpathia
89.3 Matopolska 89.8 Lodz
89.3 Podlasie
89.2 Swietokrzyska Land
86.0 Lublin

Source: Central Statistical Office.

In this equation the coefficient of regression b
of the dependent variable y defines the average
number of units by which variable z grows when
there is a unit increase in y. As a result of an esti-
mation of the parameters of the regression model
referring to relationships at the scale of the coun-
try, the following equation was obtained:

z=0.1379y - 835.04
R?=0.98, significant at a = 0.00000001

It follows from the equation that in the years
2000-2007 there was a close relation at the scale
of the country between per capita GDP and lo-
cal government finances: a unit increase in per
capita GDP produced a mean growth by 0.14
unit in local government finances per capita. In
the regions, the coefficient of regression b varied
between 0.11 and 0.19. There are no clear regular-
ities in the regional distribution of the coefficient,
interpreted as the growth rate of local govern-
ment finances following an increase in per cap-
ita GDP. Still, when comparing regional figures
against the national average, one can observe co-
efficient b to have higher values in three regions
at a low level of development (Subcarpathia, Lu-
blin and Podlasie), and lower values in those at

a very high (Mazovia) and a high level (Silesia).
It is also worth noting that, owing to big inter-
regional differences in regional income, the dif-
ferences in the values of the regression coefficient
b do not cause a significant change in the position
of those regions on the scale of local government
finances in 2007.

Over the years 2000-2007, regional disparities
in the index of local government finances kept
changing: they dwindled between 2000 and 2003
to widen again in the period 2004-2007. The latter
was largely connected with the instability of the
transfer of financial means from the state budget
to those of local government units®.

Between 2000 and 2007, the national and re-
gional indices of local government finances al-
most doubled. The variation of the regional in-
dices of local government finances was in the
interval (128; 86%), wider because of the growth
in the supremacy of Mazovia on the scale of this
index (Table 3b). On eliminating Mazovia, the in-
dex varied within the same interval as in 2000.
Between-class shifts of the regions were due
to small changes in the value of the index (ex-

3 In 2003 a new Income of Territorial Government Units
Act was passed.
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pressed as per cent of the national average). The
only region to register a substantial change was
Swietokrzyska Land (a fall from 94.8% in 2000 to
89.2% in 2007). Still, as a result of the shifts, the
class of a low level of local government finances
expanded.

Regional differences in the index of local gov-
ernment finances as measured by the coefficient
of variation grew from 8.4% in 2000 to 10.4% in
2007, while regional differences in per capita
GDP increased from 19.9% to 22.3%. In 2007,
the greatest contrasts between the level of local
government finances and that of economic devel-
opment persisted in Silesia (a low level of local
government finances vs. a high level of develop-
ment) and Warmia-Mazuria (a high level of local
government finances vs. a low level of develop-
ment). There had formed a fixed group of regions
at a low level of local government finances and
a low level of development embracing Opole,
Subcarpathia, Podlasie, Swigtokrzyska Land,
and Lublin.

Summing up the results of the analysis, it was
found that in 2007 there was a clear predomi-
nance of regions (10) at a low and an average lev-
el of local government finances compared with
the national average. Wielkopolska and Silesia
showed a mismatch between their local govern-
ment finances and high level of economic devel-
opment. Only four regions enjoyed a favourable
situation in terms of their level of local govern-
ment finances: it was high in West Pomerania,
Lubuska Land and Pomerania at an average level
of development, and in Warmia-Mazuria at a low
level of development.

On the basis of this picture of the regional lev-
el of local government finances, one can conclude
that the pattern of regional differences in this re-
spect, while less pronounced, largely coincides
with that of disparities in per capita GDP. The
possibilities of using local finances to enhance de-
velopment and reduce inter-regional differences
prove to be very limited. A low level of local gov-
ernment finances in most regions is also a barrier
to the absorption of EU means, contingent as they
are on a region’s own input.

A substantial portion of local government fi-
nances of the regions, or their budgetary income,
is earmarked for investment. Featuring signifi-
cantly in the structure of investment outlays are

those for physical infrastructure, which crucially
determines a region’s further economic develop-
ment. In 2000, the proportion of budgetary in-
come spent on investment amounted to 18% at
the scale of the country, varying in the regional
system from 13% (Warmia-Mazuria) to 24% (Ma-
zovia). The highest index of per capita invest-
ment outlays was recorded in Mazovia (161%
of the national average), and the lowest, in the
Lublin region (70%) (Table 4a). The three other
regions with indices of per capita investment out-
lays higher than the national average were Lower
Silesia, Pomerania and Swietokrzyska Land. Re-
gional differences in investment outlays were re-
flected by a coefficient of variation equal to 23.6%.
In 2000 investment outlays showed a connection
with local government finances per capita, as can
be concluded from the coefficient of correlation r
equal to 0.68. However, there are deviations from
this dependence. Significant negative deviations
were recorded in the regions of Warmia-Mazuria
and Opole, characterised by a low level of invest-
ment outlays and an average level of local gov-
ernment finances. Significant positive deviations
indicating a higher level of investment outlays
than that implied by local government finances
occurred in Swietokrzyska Land. Over the years
2000-2007 there was an increase in regional per
capita investment outlays, but fluctuations in the
annual pattern were wide. The instability of the
level of investment outlays in the individual re-
gions can be indicative either of a concentration of
those outlays in one year, or of an erratic nature
of investment processes (Motek 2006). In 2007 per
capita investment outlays almost doubled in the
country and the regions. They accounted for 17%
to 22% of the budgetary income of the regions,
with a national average of 20%. The extreme val-
ues of the index were found in the same regions
as in 2000: Mazovia and Lublin, at 141% and 72%
of the national average, respectively; this interval
was smaller than in 2000 (Table 4b). There was
a narrowing of the difference between the first
(Mazovia) and the second region (Lower Silesia),
and between the second and the last region (Lu-
blin). This produced distinct changes in the po-
sition of nine regions on the scale of the index
of investment outlays, including Swietokrzyska
Land and West Pomerania owing to a signifi-
cant decline in this index, as well as Opole, £.6dz,
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Table 4. Classification of regions by per capita investment outlays (Poland = 100%).

Class (a) 2000 (b) 2007
Index value (in %) Region Index value (in %) Region
I 161.5 Mazovia 141.2 Mazovia
II 122.5 Lower Silesia 114.9 Lower Silesia
109.6 Pomerania 113.8 Pomerania
101.7 Swigtokrzyska Land 100.9 Opole
100.1 Matopolska
111 99.4 Lubuska Land 98.0 Silesia
98.9 West Pomerania 97.1 Wielkopolska
97.5 Silesia 90.6 Lubuska Land
89.6 Wielkopolska 90.4 Lodz
86.0 Subcarpathia 87.8 West Pomerania
84.2 Malopolska 86.6 Kujavia-Pomerania
82.6 Podlasie 85.3 Warmia-Mazuria
82.0 Kujavia-Pomerania
v 72.3 Opole 78.2 Subcarpathia
71.2 Lodz 76.9 Podlasie
70.0 Warmia-Mazuria 74.7 Swietokrzyska Land
69.7 Lublin 71.8 Lublin

Source: Central Statistical Office.

Malopolska and Warmia-Mazuria owing to its
significant growth.

In 2007 regional differences in the index of
investment outlays narrowed (Table 4b). The
coefficient of regional variation in this index
was 17.8%. There appeared a tendency towards
a greater dependence of the level of investment
outlays on that of local government finances as
defined by the coefficient of correlation r = 0.75.
Still, disparities among regions in terms of in-
vestment outlays remained greater than in terms
of the level of local government finances, which
can indicate a steady concentration of regional
investment activity conducted by local govern-
ments.

5. Effect of development-activating
factors on regional income

In an analysis of regional differences in Po-
land, a significant research problem is the iden-
tification of the role that development-activating
factors play in the shaping of regional income.
Development-activating factors are those prop-
erties of regions that are active and controllable
in nature, and their implementation is a condi-
tion for a restructuring and modernisation of the
economies of regions and their dynamic develop-
ment (Chojnicki & Czyz 2005, 2006). Those fac-

tors in the present-day socio-economic transfor-
mation of Poland include primarily: human and
social capital, R&D potential, modern sectors of
the economy (representing a knowledge-based
economy), exports, foreign capital, and the Euro-
pean Union assistance funds.

An analysis of the impact of the development-
activating factors on the level of economic de-
velopment of regions as measured by per capita
income requires the formulation and justification
of answers to the following questions:

(a) Do all hypothetic development factors display
a statistically significant relationship with the
level of regional income?

(b)Is the strength of this relation different de-
pending on the factor?

(c) Does the occurrence of those factors in the
regions lead to a reduction in regional differ-
ences?

A statistical analysis of the effect of develop-
ment-activating factors on the regions involves
a procedure that consists of three stages. In the
first, six development factors treated as proper-
ties of a region are assigned specified socio-eco-
nomic variables®. The set includes the values of
17 variables for 16 regions (voivodeships) valid
in the years 2006-2007.

*  Their choice was determined primarily by access to

data from official regional statistics.
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Table 5. Correlation of the empirical variables with
the first component V, (statistically significant at the
a = 0.001 level)

Coefficient
Variables of correla-
tion
1.| students per 1,000 population 0.7521
2.| non-governmental organisations per
10,000 population 0.7566
3.| employment in R&D per 1,000 eco-
. . . 0.9432
nomically active population
4.| per capita outlays for R&D (in zlotys) 0.8986
5. o.ut{)ays for R&D in relation to GDP 0.7670
(in %)
6.| proportion of employment in high-tech 0.9390
services (HTS) )
7.| foreign capital per 10,000 population
o 0.8764
(in million zlotys)
8.| companies with foreign capital partici- 0.8246
pation per 10,000 population )

Source: own calculations.

In the second stage the set of 17 variables is
reduced using the principal components meth-
od’. The one with the greatest share in the total
variance (accounting for 55% of the variance) is
chosen as the first component V.. It has a com-
plex internal structure and displays significant
correlations with only eight out of the 17 vari-
ables describing the development factors (Table
5). Component V., is a meta-variable connected in
terms of meaning with four development factors
showing regional links: human and social capital,
R&D potential, modern sectors of the economy,
and foreign capital (Fig. 4).

In the third stage of the procedure, a depend-
ence estimation is carried out in two regression
models. Model I accounts for the relation between
component V,, interpreted as a pattern of devel-
opment factors (the explanatory variable), and
regional income. It assumes the form of a simple
linear regression equation:

y=a,* a,0y
where:

Yy, - per capita income in region j, and
v,; - the value of component V, in region j.

5 Use was made of the STATISTICA 8.0 program.

Romeranial

Warmia-Mazuria

\West|Pomerania

Kujavia-Pomeranial Podlasie

Vazoyia
\Wielkopolskal

Lublin

Swietokrzyska Land

Subcarpathia

\Vatopolskal

Component V,

. over 3

RERE)
D under -3

Fig. 4. Regional distribution of the values of the first compo-
nent V..

As a result of the estimation of regression co-
efficients with the least-squares method, the fol-
lowing equation was obtained®:

y,=031v,
R? =0.89, significant at a < 0.001

Model II is a multiple regression one with the
eight variables explaining the regional income
pattern which “build” component V,. They are
empirical variables describing the configuration
of four development factors. The multiple regres-
sion model has the form:

Y, =by+tbu, +bu, .. +bug,
where:
Y, - per capita income in region j, and
Uy = the value of variablei (i =1, 2, 3, ..., 8) in re-
gion j.

6 Since standardised variables are used in the model, in
the estimated equation the absolute term is equal to
Zero.
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As a result of the estimation of parameters of
the model using the method of forward stepwise
regression with standardised variables, the fol-
lowing equation was obtained:

y, = 052+ 0.27*u, + 0.22u, R* = 0.91

** — significant at a < 0.001,

* - significant at a < 0.01.

The modelling of the dependences leads to the
following findings:

(1) A statistically significant relation with region-
al income is shown by four development-acti-
vating factors represented by component V..

(2) Out of the development factors ‘contained” in
component V,, those that influence regional
income most strongly are foreign capital in-
vested in the region and modern sectors of the
economy.

(3) Regions which do not show a regional income
proportional, even approximately, to factors
of development belong to various classes of
the level of income. Regional deviations from
the dependence y, = 0.31 v, are defined by re-

siduals from regression. Significant negative
values of the residuals are recorded in the re-
gions of Malopolska, Pomerania and Lublin,
in which the effect of development-activating
factors in relation to the magnitude of those
factors is poor. Significant positive values
of the residuals in Mazovia, Swietokrzyska

Land and Lubuska Land indicate a higher

level of regional income than follows from its

connection with development-activating fac-
tors.

The regional deviations can be commented
as follows. (a) The effect of the selected devel-
opment-activating factors varies from region
to region. They practically do not contribute to
a reduction of inter-regional differences. Most of
the factors show a strong spatial concentration,
in particular the foreign capital factor (Fig. 5).
(b) Only a part of regional income qualifies as an
effect of the development factors taken into con-
sideration in the model. The regional distribution
of residuals from regression justifies an introduc-
tion of further explanatory factors into it, which
requires a continuation of the research.

4.0
Regions: 1 — Lower Silesia, 2 — Kujavia-Pomerania,
3 — Lublin, 4 — Lubuska Land, 5 — £édz, 6 — Matopolska,
3.5 7 — Mazovia, 8 — Opole, 9 — Subcarpathia,
10 — Podlasie, 11 — Pomerania, 12 — Silesia,
13 — Swietokrzyska Land, 14 — Warmia-Mazuria,
3.0+ 15 — Wielkopolska, 16 — West Pomerania
2.5
2.0
1.5
1.0
0
] 14 15 1\(6
-0.5—
-1.0—
-1.5

Numbers denote regions

Foreign capital per 10,000 population

GDP per head

Fig. 5. Regional distribution of income per head and foreign capital per head in 2006.
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6. Conclusion

In the years 1995-2007, a period of dynamic
growth in Poland, regional contrasts are still
strong. The development process does not in-
volve regional convergence. Regional differenc-
es in per capita income substantially determine
regional differences in the income and invest-
ment outlays of local governments. The level
of local government finances in the regions, not
matching development-oriented tasks, limits
the possibilities of the local authorities to stimu-
late economic development. The influence of the
development-activating factors does not con-
tribute significantly to an equalisation of inter-
regional differences.

The research on changes in regional dispari-
ties in Poland has shown that the regional policy
conducted in Poland so far, oriented towards an
equalisation of inter-regional differences as barri-
ers to development, has failed to produce the ex-
pected results and should be revised. The change
in regional policy, advocated and discussed not
only in Poland but also in other EU countries,
rests on the polarisation-diffusion model of de-
velopment and the conception of functional
regional cohesion (cf. Gorzelak 2007, Churski
2009). A new regional policy means a departure
from the principle of reducing inter-regional dif-
ferences understood as the principal target of this
policy. Rather, it seeks to derive benefits from the
given state of disparities among regions through
an increase in the intensity of socio-economic
links between the regions.

In the discussion of regional policy in Poland,
attention is also paid to the necessary differen-
tiation between regional disparities in the level
of economic development and in the standards
of living (Domarnski 2010). On the assumption
that the advancing spatial concentration of eco-
nomic activity is justified by specified economic
benefits, a major challenge for regional policy is
thus a reduction of disparities in the standards of
living among regions differing in the intensity of
economic activity. A solution of the problem of
regions with low standards of living should be
sought in their economic and social integration
with regions of economic growth. The policy of
public authorities should be designed to support
this integration through efforts to develop trans-

port infrastructure, the institutional milieu, pub-
lic services, and human capital.
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