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Abstrakt

W prezentowanym artykule podjęto próbę zmierzenia spójności terytorialnej w polskich warunkach. Z
różnych powodów, takich jak osiągnięty stan wiedzy oraz dostępność potrzebnych informacji czy
danych statystycznych wykonalne okazało się dokonanie pomiaru tylko kapitału terytorialnego, który
jest jednym z głównych elementów przyjętej definicji spójności terytorialnej. Koncepcja kluczy
terytorialnych została wykorzystana do identyfikacji kluczowych elementów spójności terytorialnej
związanych z jej wymiarem jako terytorialnego kapitału. Poszczególne elementy zostały zmierzone i
odwzorowane na mapach. Przy użyciu statystycznej analizie głównych składowych wyodrębniono trzy
składowe jako syntetyczne mierniki kapitału terytorialnego. Odzwierciedlają one w uogólniony sposób
spójności terytorialnej w tym wymiarze.

Artykuł prezentuje wyniki badań Instytutu sfinansowanych w ramach projektu Narodowe Centrum
Nauki (numer 2012/05/B/HS4/04212) „Kategoria spójność terytorialna w polityce spójności.
Implikacje dla wzrostu gospodarczego”.

Kody JEL : R11, R12, R58
Słowa kluczowe: spójność terytorialna, kapitał terytorialny

*Tomasz Komornicki, dr hab., Instytut Geografii i Przestrzennego Zagospodarowania, PAN,
t.komorn@twarda.pan.pl.
**Dorota Ciołek, dr, Katedra Ekonometrii, Wydział Zarządzania, Uniwersytet Gdański; Instytut
Rozwoju, dorota.ciolek@ug.edu.pl.

Measurement of territorial cohesion.
Defining the measures of the measurable aspects
of this concept. Case of Poland
August 2015

Tomasz Komornicki*
Dorota Ciołek**

Abstract
This paper presents an attempt to measure territorial cohesion in Polish circumstances. For different
reasons such as stage of knowledge and availability of data and information only measurement of
territorial capital appeared fully feasible in Poland in a current circumstances. The concept of
territorial keys has been applied in order to identify key elements of territorial cohesion related to its
territorial capital dimension. Those elements have been measured and mapped. Using statistical
analysis of principal component the three components of territorial capital as a key aspect of
territorial cohesion were identified allowing to achieve a synthetic index of territorial cohesion (in its
territorial capital dimension).

The paper present results of the research of the Institute financed by the Polish National Science
Centre as a project “Concept of the territorial cohesion in cohesion policy. Implications for Economic
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1.

Introduction

Territorial cohesion according to the research conducted by the Institute of Development
(Zaucha 2014) possesses three dimensions:


Territorial cohesion policy as a process of policy adaptation to the specificity of a territorial
unit (the efficiency of policies),



Territorial cohesion understood as the contribution of regional factors (territorial assets) to
economic growth (territorial efficiency),



Territorial cohesion as an enabling platform for the specific spatial objectives of
development policies.
The measurement of those three dimensions has never been attempted in Poland so far. The
first aspect can be measured with the use of surveys and in depth interviews. However, so
far only one such a survey has been conducted (Komornicki, Zaucha 2015) in Poland that
covered the entire territory of the country. Therefore there is a lack of sufficient information
allowing temporal comparisons for measuring the progress in adsptation of policies to local
and regional circumstances as an essential prerequisite of territorial cohesion. One should
hope for the future. The third aspect seems to have mainly axiological character (public
choice) and practical measurement of its progress is possible only after revealing territorial
utilities perceived by inhabitants of different territorial units. Therefore it seems that
quantification and measurement of territorial cohesion is feasible currently in Poland mainly
with regard to territorial efficiency. Such measurement should be anchored in the concept of
territorial capital as researched, discussed and firmly established in the literature and the
ESPON research.
2.

Territorial Capital Based on Territorial Keys

The term “territorial capital” was suggested for the very first time (cf. e.g. Wojnar 2013, 13)
in the context of regional policy by OECD in its publication Territorial Outlook (OECD 2001).
“Territorial capital refers to the stock of assets which form the basis for endogenous
3

development in each city and region, as well as to the institutions, modes of decision-making
and professional skills to make best use of those assets” (OECD, 2001, 13). Those assets
might include “the area’s geographical location, size, factor of production endowment,
climate, traditions, natural resources, quality of life or the agglomeration economies
provided by its cities, /.../ business incubators and industrial districts or other business
networks that reduce transaction costs /.../ “untraded interdependencies” such as
understandings, customs and informal rules that enable economic actors to work together
under conditions of uncertainty, or the solidarity, mutual assistance and co-opting of ideas
that often develop in clusters of small and medium-sized enterprises working in the same
sector (social capital) and lastly, /.../ an intangible factor, “something in the air”, /i.e./ This
listing, however, lacks a clear reference to such territorial growth factors as accessibility – so
clearly distinguished by the World Bank (2009), or services of general interests as well as
functional areas (despite the fact that there is a reference of networks in the economic
context).
OECD (2001, 15-16) argues that "this “territorial capital” generates a higher return for
certain kinds of investments than for others, since they are better suited to the area and use
its assets and potential more effectively. This means that areas not only have Ricardian
comparative advantages (i.e., they are more competitive because of the relative costs of
factors of production), but also absolute advantages, for they have unique assets”. This goes
to show that territorial capital presumes a uniqueness of each region in the spheres of
spatial structure, socio-economic potential and factors which stimulate its development
(Bański 2013, 56).
Markowski (2011), on the other hand, believes that territorial capital is most frequently
interpreted as accessibility to material and non-material factors on a given area which might
form specific resources or limitations. He proposes the following definition for this category:
territorial capital signifies specific external profits produced and accessible as a result of
multifunctional interaction of users within a relatively separated territory. Territorial capital
has a character of a spatio-temporally dynamic “complex club asset” available exclusively for
the users (of the club) operating within the functional area” (Markowski 2011). On the other
hand, Capello et al. (2009) understand by this capital a set of resources located on a given
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territory: material, cultural, organisational, social as well as genius loci of a given place which
altogether condition the competetive potential of the territory.
This approach in its full version contains the following elements (fig. 1) forming territorial
capital (Camagni 2008):
a)

tangible (material) public goods: environmental and natural assets, cultural

resources, social infrastructure,
b)

tangible (material) impure public and club goods: common assets and resources such

as landscape or cultural heritage, private networks (for example, ITC),
c)

tangible (material) private goods: private capital, concrete external profits, toll foods

which, similarly to club goods, are characterised by a possibility of exclusion, a failure – or
rather a limited competitiveness – in terms of consumption-related applicability (for
instance: licensing of motorways)
d)

mixed (tangible and non-material) public goods: agglomeration-related profits,

clusters, connectivity or, in other words, using physical accessibility for effective exchange
and obtaining information – as well as conducting transactions, intermediation between
science and business, profiting from physical accessibility as well as availability of services
and information
e)

mixed (tangible and non-material) impure public and club goods: cooperative

networks (strategic alliances in the spheres of research and development with the
participation of public and private partners, other forms of public-private pertnership) as
well as management of space and cultural resources (market plus government failure),
f)

mixed (tangible and non-material) private goods: relational market services

(concerning, for example, technological transfer or transfer of research results by private
companies, looking for partners and suppliers) or university-based enterprises of the spin-off
type,
g)

intangible public goods: social capital (institutions, trust, reputation, system of

values, behavioral models,
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h)

intangible impure public and club goods: relational capital (ability for joint actions

and cooperation, qualifications in this sphere)
i)

intangible private goods: human capital (entrepreneurship, creativity, private

knowledge), soft external benefits.

Fig.1. Typology of territorial capital components
Source: Camagni 2008.
Respective definitions – although they differ from one another in details – indicate that
territorial capital encompasses all factors which affect economic growth have a non-mobile
character; in other words, they cannot be easily transferred to a different location or
replicated elsewhere. Territorial capital perceived in this fashion constitutes a heterogenic
construct and encompasses phenomena analysed on the grounds of various scientific
disciplines, such as social capital, clusters or governance.
In this monograph, considerations are focused upon the relation of growth and territorial
capital. Therefore, a decision was made to operationalize this second category through the
6

application of territorial keys which were created as a concept combining the Territorial
Agenda of the EU 2020 with the Europe 2020 Strategy. The keys in question are (Bohme et
al. 2011, Zaucha et al. 2014): accessibility, services of general economic interest, territorial
capacities/endowments/assets, city networks as well as functional regions. They all
constitute spatial indicators of growth.
Accessibility covers transport accessibility, accessibility to energy networks and econnectivity. Such factors are important though not sufficient preconditions for the creation
of city networks and functional regions. They directly influence smart, sustainable and
inclusive growth. They are a product of the infrastructure endowment and of the availability
of relevant services. As proven in relation to the ‘new economic geography’ approach,
changes in accessibility can have dramatic implications on the cumulative self-reinforcing
catastrophic processes of economic development or implosion.
Services of general economic interest
Services of general economic interest stand at the origin of the territorial cohesion concept.
Such services are defined as market and non-market services which public authorities class
as being of economic interest and subject to specific public service obligations (CEC 2001).
Services of general economic interest include electronic communications, postal services,
electricity, gas, water, transport, labour market services, education, healthcare, childcare,
social care, culture and (social) housing. Some of them will be instrumental in the promotion
of smart long run growth (e.g. education as proved, for example, in Finland) while others are
important for inclusive growth (e.g. social care).
Territorial capacities/ endowments/ assets
The long run decline in transport costs and the intensification of global competition
dramatically changed the specialisation and co-operation ties of many regions Therefore in
line with the predictions made in the context of the new economic geography we can
observe the increasing role of immovable resources and endowments in sustaining the
economic base of any given territory. One such example here could be factors such as:
clusters, urban milieu, geographical location, cultural networks and natural, particularly,
‘green’ resources and ecosystem services as well as the level of social capital (“untraced
interdependencies” according to OECD (2001,15)). Together with accessibility and services of
7

general economic interest they form the necessary preconditions for city networking and the
creation of functional regions.
City networks i.e. interactions between metropolises and secondary growth poles (e.g. cities
with superregional functions) constitute an economy of flows which is indispensible in
sustaining and accelerating, among other things, research, innovation and knowledgecreation i.e. for smart growth. Networking requires both connectivity and the ability of a
given place to initiate or be covered by different types of economic and social interactions.
To this end, the existence of local developmental milieus is of primary importance.
A similar role to that of the city networks is performed by the concept of functional regions
for coherent contiguous territories (economy of places). Such regions are formed by
adjacent territories tied together by intensive socio-economic relations. Functional regions
covered both urban and rural space, integrating the rural economy within the enlarged
labour market. One such example here could be labour markets or educational areas served
by a college or university. Their role in sustaining a critical mass for development and
diminishing the level of vulnerability to external shocks has been frequently underlined in
economic and spatial analysis. Well-functioning functional i.e. compact or sustainable
regions or larger cities are also, however, of particular importance here since they contribute
to agglomeration economies and formation of clusters.
There is a correspondence between the keys and the elements of territorial capital defined
above (Camagni 2008). Accessibility, city networking and functional regions correspond to
mixed public and impure public goods. Territorial resources can be equated with tangible
public and private goods as well as intangible public goods (social capital). Services of
general economic interest also comprise mixed prive goods. If we assume that territorial
cohesion is an expression of a policy that utilises the spatial element and is oriented at
territorial capital (fig.1.5), territorial keys can be recognised as a basis for the search of the
measures for above-mentioned cohesion.
Identification and selection of territorial keys in the Polish Presidency Background Report
(Bohme et al. 2011) were an effect of a thorough analysis of the so called linking issues
combining the content of the two above-mentioned documents (Zaucha et al. 2014). The
selected keys are highly susceptible to territorial differences and the needs of the old and
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new EU member states. The system of the “keys” and corresponding linking issues are
presented in the following table (1)
Table 1. Territorial keys
Territorial keys
1.

Linking issues

Accessibility



Global accessibility



European and trans-border accessibility



National accessibility and daily accessibility between
metropolises



Accessibility of the main, and secondary, centres (regional
accessibility including services of general economic interest)

2.

Service

general

of



Modal split, public transport, intermodal transport change



E-connectivity



Access to energy networks



Services of general economic interest (sparsely populated
areas)

economic


Access to services of general economic interest



Investing in education



Territory-bound factors (local milieus etc.)

capacities/



Local innovation systems & networks

endowments/ assets



Wise management of cultural and natural assets



Renewable and local energy production



Territorially-related characteristics for energy production



Revitalisation of cities

interest1

3.

Territorial

1

After the 5th Cohesion Report, we used the notion of services of general economic interest that, in line with
the Treaty of Amsterdam, includes education, healthcare and commercial, financial, and business services .
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4.

City networking



Interactions between metropolises at the EU scale

 Interactions between the main national growth poles,
 Territory-bound factors (local milieus etc.)
 Accessibility of metropolises and between metropolises
5.

Functional

regions



Enlargement of local labour markets,



Critical mass of means through territorial cooperation,



Accessibility of secondary growth poles and regional centres



Public transport connections to regional centres.



Compact cities (sustainable cities)

Source: Zaucha et al. 2014
Henceforth, linking issues will serve as a basis for proposed indicators. Example indicators
listed in the Polish Presidency Background Report (Bohme et al. 2011) are not seen as final
proposals. On the contrary, they were sometimes evaluated critically, bearing in mind the
real possibilities of utilising measures in Polish conditions. This method of quantification of
territorial capital, using the statistical data available in Polish conditions, is neither
conclusive nor comprehensive. It is rather a means of examining what can be measured and
how. The purpose of the present paper is pointing to the possible indicators in order to
operationalise the concept of territorial cohesion in general and in Polish conditions. The
measures will then be utilised to examine the influence of each element of territorial capital
on economic growth in Poland in spatial terms (Institute for Development Working Paper
011/2015).
Seeing as the indicators put forward in the current paper are to be the basis for introducing
territorial capital into the growth model, three general rules are taken into account, as
follows:


the principle of relatively easy access to primary data,



the principle of spatial variability (territorial diversity in the analysed area),

10



the principle of susceptibility to possible interventions (indicators the value of which changes
at least in medium term and as a result of specific operations of different administrative
levels).
Below are short descriptions of the individual keys with references to the content of national
strategic documents, especially the National Spatial Development Concept 2030 (MRR 2011;
Korcelli et al. 2011). Each description includes potential indicators that can be used in
quantification of the “keys”. Moreover, availability of relevant data in the Polish conditions is
discussed. At the end of the subsections below, a set of possible indicators is suggested.
Each indicator is proposed only once, even if it is relevant to several territorial keys.
3.

Territorial Key - Accessibility

Spatial accessibility is a concept that has been used for a long time in geographical and
economic literature (i.e. Geurs and Eck, 2001; Gutierrez, 2011; Stępniak and Rosik, 2013a;
2013b).
However, we can encounter numerous definitions of the term. Four basic measures of
accessibility are used in the currently applied research (for details cf. Komornicki et al.
2010):


accessibility understood as the transport infrastructure (expressed in, for instance, road and
railway network density);



time (isochronal) accessibility frequently equated to cumulative accessibility;



potential accessibility, which includes all relations within a given set of regions (matrix
approach) as well as their masses and time distance;



person-based accessibility, including daily accessibility in the system of means of a given
category.
In European sources, potential or, less frequently, isochronal accessibility is most commonly
used. Accessibility made its way to the 5th EU Cohesion Report (CEC 2010). Thus the
perception of infrastructure development gained a territorial dimension to a larger extent.
The analyses proved that not only transportation needs understood in the traditional sense
are spatially diversified. They also indicated that investment efficiency (understood as the
influence of investments on economic growth) varies significantly by each territorial unit
11

(Wegener et al. 2005). Spatial accessibility, therefore, became a natural indicator, which can
be used to evaluate the efficiency of investment operations in different spatial scales.
Currently, it is commonly utlised in evaluating completed programmes (e.g. EU operational
programmes) as well as for simulating the results of operations in the planning phase.
Another benefit of the potential accessibility indicator is the fact that it takes into account
the changes in the distribution of masses - most frequently, population. Thus, in longterm
comparisons, it is possible not only to observe the effects of changes in transportation
infrastructure but also the results of migration movements occurring concurrently.
Furthermore, depending on the adopted model of distance-decay function, the
attractiveness of the masses (destinations) can decrease faster or slower with the increase in
distance. Therefore, it is possible to carry out analyses for short journeys (such as
commutes) and long ones.
The European-scale research on potential accessibility has been conducted for years, mainly
in German centres (Spiekermann, Schurmann 2007) and for the purposes of the ESPON
projects e.g. SeGI, FOCCI and some others (ESPON 2004; 2010; 2013, 2012a; 2012b; 2014a;
2014b). What is more, some countries (Spain, Poland, and the Czech Republic, among
others) are providing such analyses for their territories. The most frequently used level is
NUTS3 and the results are presented as an indicator juxtaposed with the European average
(understood as ESPON space). The methodology employed as well as the distribution of the
demographic and economic potential in Europe determine the highest values of the
accessibility rate of the region called “Pentagon” (with its core along the borders of
Germany, France, Belgium and Luxemburg). It is natural for accessibility to decrease towards
the peripheries of an examined area. Distortions in the concentric distribution of the rate
values stem from the distribution of large linear investments (motorways, high-speed rail) or
infrastructure gaps (often caused by the natural environment or the legacy of the formerly
highly formalised political borders). During periods of investment progress in transportation
(which has been observed in Poland over the recent years), the level of accessibility, seen
from the European, national or regional perspective, becomes more diversified. Some areas
which are relatively easily accessible from the core of the European Union remain peripheral
on a national scale. A centre that is well connected on a national level may be poorly
accessible from its hinterland, which has an influence on the size of the labour market and
12

the accessibility of public services. It pertains especially to metropolitan areas, which
struggle with permanent congestion.
Currently (2014), the Polish Ministry of Infrastructure and Development is working on the
modernisation of the Multimodal Transport Accessibility Indicator (WMDT II). The work is
carried out by the Institute of Geography and Spatial Organization Polish Academy of
Sciences (IGSO PAS). The result of their work will be the possibility to perform constant
monitoring of the changes in both modal and multimodal accessibility. Moreover,
methodology will be unified with the one used in European research (ESPON TRACC) and the
traffic models used in road and rail transport of passengers and goods. Another important
indicator is time accessibility, which, apart from the facility of cartographic presentation,
raises a possibility to create standards ascribed to particular administrative units (e.g. a
population living within an isochrone delineating a regional labour market — 60 minutes —
by any mode of transport or by public transport). On the basis of transit durations and their
organisation, it is possible to analyse the mutual daily accessibility in networks of
metropolises.
The linking issues of the accessibility territorial key also include modal shifts. Their
unidirectional quantification is more difficult, as it must be based on the assumption that, in
any conditions, a higher proportion of environment-friendly or public transport is more
beneficial to territorial cohesion. The problem is posed by the very definition of the term
“environment-friendly” as well as other factors operating in urbanised (especially
metropolitan) and peripheral areas (including rural ones).
Problems with adequate data, on the other hand, may pose a difficulty in quantifying
accessibility in terms of energy and telecommunication. Identification of one diagnostic
indicator for the former is especially determined by energy demands as well as the situation,
distribution and quality (not only the length) of transmission networks. In the case of
telecommunications accessibility, the indicator commonly used in Europe is the population
of people who have access to the broadband Internet. This indicator, however, must be
suplemented with the element of e-competence and possible financial factors. Analogous
data at the local level is unavailable in Poland. Alternative measures that were employed in
Poland (for the mazowieckie voivodeship) are the number of Internet domains in districts
(poviats) and the proportion of tax statements submitted online (Siłka 2014). The first of
13

these indicators is more of an indirect illustration of economic activity. The second one is
potentially more useful since submitting tax returns online is determined by both
infrastructure and competence.
The example of spatial accessibility shows a multitude of possible analyses of purely
geographical character, which can be useful not only in carrying out the regional policy (or
the cohesion policy) but also in gradually territorialising the sector policies, especially the
transport policy, the urban policy as well as the telecommunication and energy policies. The
possibilities of employing accessibility indicators for the purposes of territorialisation are
presented in detail in Table 2. The accessibility measures are also among the best methods
of ascertaining the accessibility of services of general economic interest, a claim which shall
be discussed in the next subsection.

Table 2. Territorial key — accessibility — potential indicators
Linking issues
Global accessibility

Indicators

Notes

Time accessibility indicator relating to

Optionally, the measure can

maritime ports and airports as global

be calculated separately for

transport nodes

passenger transport and
freight transport.

European and cross- Potential multimodal accessibility
border accessibility

Analyses for road transport

indicator (or separate ones for railway exist (Rosik 2012), for other
and road networks) calculated at the
European level

modes and multimodal
transport, however, they
will be available in 2015.
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Time accessibility indicators in regard

Optionally, it is possible to

to the junction points of neighbouring

make analyses in a

states’ infrastructure networks

complete
system for two
neighbouring
countries or regions divided
by a political border (cf.
Więckowski et al. 2014).

National

Potential multimodal accessibility

Optionally, the measure can

accessibility

indicator (or separate ones

be calculated separately for

and accessibility

for railway and road networks) passenger

between

calculated at a national level

metropolises

and

freight

transport; the modernised
WMDTII (multimodal
accessibility indicator type
II) will be available
in 2015

Daily accessibility indicator (0-1)

The measure should be

between metropolises

analysed mainly for public
transport

Accessibility of the

Time accessibility to the networks of

main and secondary

centres at a regional (voivodeships) or analysed separately for

regional centres

subregional level, percentage of

individual and public

(including the

population living within an isochrone

transport; a modernised

(e.g. 60 minutes) from such centres

indicator for road transport

accessibility of

The measure should be

will be available in 2015.

services of general
economic interest)
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Modal split, public

Proportion of more enviroment-

The structure of the

transport,

friendly modes in passenger transport

indicator is unequivocal and
appears to be most

intermodal

transparent as regards to
transport
commuters using public
transport within a
metropolis
E-connectivity

Percentage of population with access

This indicator is not

to broadband Internet services

commonly available in
Poland (there is only data
regarding the supply
that operators provide) and
it should be additionally
suplemented with the eliteracy (Internet skills)
indicator

16

Number of people filing the PIT

An alternative indicator,

(Personal Income Tax) tax return

available and combining

online

both the infrustructure and
competence element. It is
employed in the analyses
within the project called
Developmental Trends of
the Mazovia Region (Siłka
2014). Using the percentage
of people who submit the
tax return online would be
more adequate (as many
people in rural areas are not
PIT remitters).

Access to energy

Transmission network density

Networks

Difficulties in acquiring
qualitative data

Source: own elaboration
In conclusion, most indicators enabling the evaluation of transport accessibility can be
relatively easily estimated. They require employing a standardised methodology and
appropriate data bases concerning the system and parameters of transport networks. The
data provided by GUS (Central Statistical Office) are of complementary significance. The
indicators of modal-split raise substantial doubts and the energy accessibility measures are
heavily influenced by the access to adequate information of spatial character. The
telecommunications accessibility indicators need methodological development.
The indicators used in the quantification of territorial capital are:


potential road accessibility indicator calculated at the national level (WMDT II) (fig. 2 and
3);



potential rail accessibility indicator calculated at the national level (WDDT II – road
accessibility indicator) (fig. 4 and 5);
17

Fig. 2. Potential accessibility to population in 2005 (average for Poland = 100)
Source: own elaboration on the basis of the data prepared by Marcin Stępniak (PhD) from the
Institute of Geography and Spatial Organisation PAS
Note: The average for Poland in 2005-2010 = 100.
.
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Fig. 3. Potential accessibility to population in 2010 (average for Poland = 100)
Source: own elaboration on the basis of the data prepared by Marcin Stępniak (PhD) from the
Institute of Geography and Spatial Organisation PAS
Note: The average for Poland in 2005-2010 = 100.
The best road accessibility is observed in Upper Silesia and Cracow as well as in the close
vicinity of the capital city of Warsaw. The worst situation prevails in districts located along
the eastern border and in the north-east and north-west of Poland. In the south of Poland,
the area of relatively better accessibility extends to the Czech border. Larger peripheral
areas formed along the remaining borders. Comparing 2005 and 2010 shows a significant
improvement in the accessibility of the Tricity metropolitan area and the passage joining it
with the centre of Poland as well as in the area of Poznań. The improvement was linked to
the commissioning of several motorway sections. The areas where the value of the indicator
is the highest are concentrated around potential bi-polar systems of Cracow and Katowice as
well as Warsaw and Łódź. The emerging picture confirms the thesis that improvement of
accessibility (also in peripheral areas) is determined mostly by transport investments which
are located centrally (in spatial terms) or adjacent to the largest demographic and economic
potentials.
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In order to reflect the spatial accessibility of particular regions, an evaluation of their
potential rail accessibility was carried out as well. The value of this measure was calculated
for 2005 and 2010 as presented in figures 4 and 5. Certain regions have recorded a decline
in rail accessibility in that period, which was a result of closing railway lines or decreasing
speed as a consequence of the progressing decapitalisation of networks or ongoing
renovation works. It turns out that the situation affected 1/4 of all the network sections.

Fig. 4. Potential rail accessibility to population in 2005
Source: own elaboration on the basis of the data prepared by Marcin Stępniak (PhD) from the
Institute of Geography and Spatial Organisation PAS
Note: The average for Poland in the years of 2005-2010 = 100.
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Fig. 5. Potential rail accessibility to population in 2010 (average for Poland = 100)
Source: own elaboration on the basis of the data prepared by Marcin Stępniak (PhD) from the
Institute of Geography and Spatial Organisation PAS
Note: the average for Poland in the years of 2005-2010 = 100.
The spatial system of potential rail accessibility is more closely related to the distribution of
particular railway lines, which is a result of the lack of rail infrastructure in certain regions of
the country as well as a considerable disparities in terms of the transit speed (very low
speeds on regional lines). Consequently, there is a significant spatial polarisation of the
indicator value. The worst rail accessibility can be observed in the north-east of Poland and
the dense areas bordering with Ukraine and Slovakia. The area characterised by the highest
value of the indicator encompasses the agglomerations of Warsaw and Upper Silesia as well
as, secondarily, Cracow and Łódź. The distribution also includes major lines from Warsaw to
Poznań and Gdańsk as well as from Cracow to Wrocław.
As mentioned before, in contrast to the situation on roads, the time period from 2005 to
2010 failed to bring positive changes in rail accessibility of units. Therefore, it can be
assumed that, in that period, the increase in the territorial cohesion of the country was
determined by several large-scale road investments.
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To summarize, the analyses presented above prove that infrastructural investments can
measurably enhance the potential accessibility of particular areas. They cannot, however,
level the territorial disparities in this regard. On the contrary, initially, large-scale
investments increase the spatial polarisation (some units are much more accessible than
others). Only a sustained and consistent process of development of the network leads, from
a certain point, to re-levelling of the disparities. Their complete elimination is impossible due
to the uneven spatial distribution of demographic and economic potentials.
4.

Territorial key of sercices of general economic interests

Accessibility to public services can be understood in three dimensions, namely accessibility
(in spatial terms), availability (understood as the existence of particular service facilities in a
given area) and affordability (understood as financial achievability of particular services).
This division determines directives for the social policy and other related sector policies.
What is more, the poor spatial accessibility may be a result of gaps in social infrastructure
(insufficiently dense networks of certain facilities in total or ones that offer quality services
e.g. medical services), transport infrastructure (or the Information and Telecommunication
Technology (ICT) infrastructure; very limited individual access) as well as the existence and
organisation of public transport (accessible for particular social groups). The gaps in
transport infrastructure are characteristic of less developed (e.g. new accession countries;
Poland, Romania) or geographically remote regions (e.g. Iceland). The ESPON SeGI project
(ESPON SeGI Final Report, 2014) states that public transport is one of the significant types of
services which are characterised by high dynamics.
In contemporary analyses, the scope of the term service is broader than its colloquial
understanding and differs, to a certain extent, from the one emerging from the division into
the three basic sectors of economy. According to the Report of the ESPON SeGI project,
Services of General Interest are defined as a “sum” of Social Services of General Interest and
Services of General Economic Interest (including the technical, telecommunications and
postal infrastructure). The Social Services of General Interest are, as stated in the project, the
services within the labour, education, health care, childcare and eldercare, welfare and
social housing markets (ESPON 2014a).
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The first set of indicators illustrating the Services of General Interest was proposed in the 4th
EU Cohesion Report (CEC, 2007; Marques da Costa 2011). It comprised transport services
(density and the level of utilisation of motorways, density and the level of utilisation of
railway lines, volume of air traffic, ship transport, regional accessibility to means of
transport), energy services (energy consumption, the share of oil in energy consumption,
energy network capacity), telecommunications services (access to high capacity networks,
broadband access in urban and rural areas), health care services (availability of health care,
accessibility of health centres, the number of hospital beds in relation to to the number of
population) and services connected with environmental protection (water access, water
pollution and water treatment, waste generation). The set of indicators proposed above
appears to be incomplete (lack of certain kinds of services, e.g. education) and inconsistent
(the measures illustrating infrastructure are mixed with the ones representing the volume of
consumption, that is the utilisation of the infrastructure, e.g. transportation). It is related to
the general problem of differentiating the indicators showing the situation of general
interest services and the context of their operation (Marques da Costa et al. 2013).
The indicators of the broadly understood provision of general interest services were tested
with the use of factual statistical data at the European level and within the case studies in
the ESPON TRACC and ESPON SeGI projects. The ESPON TRACC project put forward
alternative methods of determining accessibility to services by utilising an inverted measure
of time accessibility (e.g. number of higher secondary schools accessible within a travel time
up to 30-minutes) and a measure of potential accessibility adopting the altered “mass” of
the centres. The latter measures the accessibility to health care as the potential accessibility
to medical doctors (whose number became the “mass” in the traditional model). Both
measures were characterised by a higher spatial variability than in the case of traditional
measures of service provision (e.g. density of facilities in relation to area or population
number). Thus they fulfilled the criteria for the territorialisation of policies.
The ESPON SeGI project proposed an extensive set of 50 key indicators (Breuer, Milbert
2013). Most of them were related to population number, and, therefore, illustrated the
existence of different facilities and network systems in analysed units. In practice, a case
study within the same project (Świątek et al. 2013; Stępniak and Rosik 2013a) attempted an
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analysis of the level of services in different countries according to the same indicators.
Comparability of the data turned out to be limited.
The analyses carried out in the ESPON TRACC and ESPON SeGI projects proved, as well, that
Poland is relatively well and evenly equipped in such services of general interest as health
care and upper secondary education. In spite of that, disproportions arose in the available
choice of facilities (hospitals, medical doctors, schools) near places of residence (in adequate
isochrones). The concentration of medical doctors is markedly larger than the concentration
of population, which results in a wider choice in terms of health care in the largest centres.
Metropolises and medium-sized centres also offer a much wider range of available choices
regarding education facilities.
In Poland, in the National Strategy of Regional Development, poor access to public services
was recognised as the main cause of negative developmental perspectives for some parts of
rural areas. Furthermore, the National Spatial Development Concept 2030 -KPZK 2030 (MRR
2011) emphasises that areas of poor accessibility to services are distributed mosaically
throughout the country. The basic types of services listed in this context are education,
health care, culture and public utility services. The document suggests the need to establish
standards of accessibility to services (both centrally by competent Ministers and at the level
of regions). The Ministry of Regional Development2 made an attempt at delimitation of areas
with the poorest accessibility to public services (understood as functional areas, cf. the
further part of this work). The task turned out to be difficult (Komornicki 2014). In the first
variant of the delimitation attempt, a method was adopted entailing the fulfilment of certain
boundary conditions, each of which corresponds to one kind of services. The simultaneously
considered second variant was partly based on transport accessibility to centres of different
sizes.
The tests of the potential boundary conditions were carried out for the indicators
representing the types of services described in KPZK 2030. In the case of education, the
number of higher secondary schools (schools which give the right to take the matriculation
examination) was analysed, since primary education is evenly distributed in space. The
indicator defined in this fashion failed to take into account the possibility of commuting

2

Presently the Ministry of Infrastructure and Development
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(sometimes only a short distance) across county borders. Therefore, the evaluation of the
indicator for the purposes of delimitation was negative. In the case of health care services,
the distribution of county saturation with basic health care facilities was studied. The
acquired picture was evenly distributed in space. The decisive factor is the locally measured
accessibility (travel time) and the quality of the facilities. To summarize, also in this case the
evaluation of the usefulness of the delimitation indicator was negative. An alternative
solution was found in the use of the aforementioned potential accessibility indicator, which
substitutes the mass of units with number of doctors. This solution includes an element of
quality evaluation since there are more qualified medical professionals in large centres.
What is more, the potential accessibility to medical doctors illustrates, to a certain extent,
the possibility of choosing among medical doctors and health care facilities.
In the case of the availability of public infrastructure it was possible to employ an indicator
for the provision of water supply system, sewerage system or sewage treatment plants. The
chosen measure was the percentage of population connected to sewarage system. This
choice is justified by the character of the Polish network of public services infrastructure.
The water-pipe network was frequently extended without a parallel development of the
sewerage system, which results in a pathological situation leading to a potential
environmental hazard. In addition, the level of the sewage treatment service is not
infrequently higher than the one of the sewarage system, which may also lead to pathology
and thus presents difficulties in correct interpretation. The percentage of residents
connected to sewerage system was used as the measure. The emerging picture was
coherent and provided a premise for a positive evaluation of the indicator.
As far as access to cultural services is concerned, it was necessary to find an indicator
illustrating the situation in peripheral areas as well. Number of cultural centres per 100 000
county residents was analysed for its usefulness as the measure. Once again, the obtained
picture showed a relatively good provision of such facilities for the population of most
regions of the country.
Finally, the discussed study concludes that the most accurate picture of the provision of
social infrastructure is presented by the transport accessibility to the centres which offer
relevant facilities. The assumption was that since basic basic-level facilities are evenly
distributed in space (primary schools, health care units, cultural centres), the access to the
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services is determined by the accessibility of higher-level facilities (secondary schools,
institutions of higher education, specialist outpatient clinics, hospitals, cinemas and
theatres) located in the nearest county and voivodeship centres. Moreover, the sewerage
system’s availability to population, which was positively evaluated in variant I, was left as the
third variable. The study employed the time accessibility indicator based on the speed model
of Institute of Geography and Spatial Organisation PAS (Komornicki et al. 2010). In the case
of access to county centres, a sharp boundary condition of 15 minutes was adopted. The aim
was to delineate only the areas of very good transport accessibility to local service facilities.
In conclusion, the services of general interest are a territorial key characterised by
considerable difficulties in the process of correct quantification. Many studies propose a
very wide range of indicators. The most promising indicators in Polish conditions are those
presented in Table 3.
Tab. 3. Territorial key – services of general interest – potential indicators
Linking issues

Indicators

Access to services of Density (level of provision) of certain
general interest

Notes
The indicator may fail to

facilities for particular types of

show the required territorial

services in

variability due to the

administrative units (e.g. number of

universality of some public

facilities per capita)

services
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Services of general

Time accessibility to certain facilities

The indicator meets

interest in sparsely

(universities, hospitals) or time

expectations as

populated and

accessibility to centres of a particular

regards facilities of a higher

category

category; in other cases a

depopulating areas

better option is presented
by an inverted indicator
which shows the choice of
facilities
available at a certain time to
a
resident of a unit
Potential accessibility to medical

The indicator is

doctors

characterised by a high
spatial variability, it
efficiently reflects the
available choice of medical
services and includes a
component of quality
(specialist
personnel)

Education

Number of particular education

There is an alternative,

infrastructure

facilities during a certain access time

dynamic version which
shows the development of
education facilities. Its
application must be caried
out with caution and
demographic factors must
be taken into account (the
number of facilities may
decrease without lowering
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quality
in the conditions of
depopulation)
Source: own elaboration

Finally, the following indicators were quantified for the purposes of the study:


synthetic indicator for accessibility to higher-level services (time accessibility to county
capitals) figures 6 and 7;



potential accessibility to a particular group of service providers (e.g. medcl doctors)
fig. 8 and 9;



percentage of population connected to the sewage system figures 10 and 11;
For the purpose of illustrating the access of each county’s citizens to the centres of particular
administrative level, average travel times (in minutes) to the nearest subregional town3 were determined - from the central point of a county to the centre of a subregional town.

3

As subregional centres, the following were accepted: 49 towns with the former status of voivodeship (before
1999) as well as towns with the status of a county within the areas of conurbation (Upper Silesia and Tricity).
Out of towns with the county status Świnoujście, Grudziądz, Jastrzębie, Wodzisław and Rybnik were not taken
into consideration.
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Fig. 6. The average time of commuting to the nearest subregional town measured in
minutes for 2005
Source: own elaboration on the basis of data prepared by Marcin Stępniak (PhD) of IGiPZ
PAN (Institute of Geography and Spatial Organization, Polish Academy of Sciences).
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Fig. 7. The average time of commuting to the nearest subregional towns measured in
minutes for 2010
Source: own elaboration on the basis of data prepared by Marcin Stępniak (PhD) of IGiPZ
PAN.
Spatial distributions of accessibility level analysed in such a manner of services of general
interest are connected to the density of settlement pattern. Superior situation might be
encountered in the centre and south of Poland, while a markedly inferior one - in the north
(Pomerania with the exception of the coastal strip, the northern part of the WarminskoMazurskie Province). Among the regions clearly removed from the services of subregional
level one can also ennumerate Bieszczady, Podhale, Kotlina Kłodzka as well as the southern
part of the Polish-German borderland. Single counties representing a lower value of the
indicator, however, are also situated further inland - creating a system of mosaic character.
The distribution presented above precisely illustrates enclaves of low territorial potential
which – in accordance with the model of optimum - translates into a low territorial cohesion.
At the same time, they are regions where the potential external intervention should be
focused on supporting the growth of chosen county centres which – to a larger extent –
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should concentrate supra-local functions. Kłodzko, Zgorzelec or Siemiatycze might serve as
examples of such towns.
Differences in spatial distribution of accessibility to subregional centres between the years of
2005 and 2010 are not very significant. The effects of the infrastructure development are
practically visible in isolated counties which were connected by new motorways or
expressways with the nearest large or medium-sized towns or cities.
Figures 8 and 9 below present an evaluation of potential accessibility to medical doctors in
2005 and 2010. It is, to a certain degree, a qualitative measure. While healthcare units
(understood as an example of basic services of general interest) are distributed relatively
evenly in Poland, basic service providers – in other words, doctors – remain significantly
more concentrated in space.

Fig. 8. Potential accessibility to doctors in 2005 (average value for Poland = 100)
Source: own elaboration on the basis of data prepared by Marcin Stępniak (Phd) of IGiPZ PAN
Note: average value for Poland between 2005 and 2010 = 100.
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Fig. 9. Potential accessibility to doctors in 2005 (average value for Poland = 100)
Source: own elaboration on the basis of data prepared by Marcin Stępniak (PhD) of IGiPZ
PAN.
Note: average value for Poland between 2005 and 2010 = 100.
While interpreting the maps presented above, one might arrive at the conclusion that spatial
diversification of accessibility to medical doctors is very similar to potential accessibility to
population: the highest graded areas are Górny Śląsk and the regions of Cracow and
Warsaw. However, in this case it is evident that the situation is far superior in the areas of
big city centres in which there are respectable medical universities, that is: Łódź, Wrocław,
Poznań, Gdańsk, Toruń, Białystok, Szczecin and Lublin. It is caused by a very significant
concentration of specialist healthcare establishments in those centres. Moreover, in big
cities there is also an additional concentration of private healthcare units. The applied
indicator might be interpreted as the degree of possibilities to take advantage of various
forms of healthcare. It appears only natural that it is highest in the major centres – with the
best developed accessibility in terms of transportation network. Peripheral zones, despite
relatively satisfactory indicators of traditionally understood distribution of healthcare
establishments, in this respect turn out to be deficient.
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Those transformations in the period between 2005 and 2010 are more visible than in the
case of the accessibility to services in subregional centres (the previous indicator). It results
from the fact that doctors are concentrated to a larger degree in the largest centres - and
those were more likely to benefit from the construction of higher category roads. The abovementioned transformations illustrate an increasing polarization of the indicator. One should
not exclude the possibility that it is a consequence of the developing concentration of
medical personnel in the largest centres.
The obtained results prove that the increase in the quality of services of general interest (and
simultanously: potential possibilities of intervention of a territorial character) may, in
addition to the traditional expansion of the healthcare unit network, also take the form of
developing transport networks as well as a potential policy of deglomerating medical
personnel.
Yet another indicator of accessibility to services of general interest is the access to sanitation
as measured by the percentage of population serviced by sewage networks. The value of this
variable in 2003 and 2011 was presented in the following figures 10 and 11.
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Fig. 10. Percentage of population serviced by sewage networks in 2003 (average for Poland
= 100)
Source: own elaboration on the basis of data from the LDB (Local Data Bank) base created by
GUS (Central Statistical Office) (retrieved in November 2014)
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Fig. 11. Percentage of population serviced by sewage networks in 2011 (average for Poland
= 100)
Source: own elaboration on the basis of data from the LDB (Local Data Bank) base created by
GUS (retrieved in November 2014)
It is immediately evident that in towns with county rights, a considerably larger portion of
population has access to sanitation when compared with citizens of rural counties. In
addition, the situation in the north-west of Poland is markedly superior in comparison with
the centre and the south-east. The comparison of both temporal distributions indicates a
slow development of sewage networks on the area of the whole country. The scale of this
development is slightly larger in the south-east which might be seen as a gradual evening out
of territorial differences. The indicator of providing the population with infrastructural
networks is easily subject to external intervention. This is especially evident in more densely
populated regions. On the other hand, in less densely populated areas – as well as in the
zones of chaotic suburbanization, the development of sewage networks constantly
encounters the barriers of cost-effectiveness.
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5.

Territorial Key of Territorial Capacities/Endowments/Assets

Employing the key of territorial assets is closely connected to the concept of endogenous
development. Taking advantage of the region’s own resources lies at the very foundation of
defining territorial cohesion.

The key of local resources may, to a certain degree, be

associated with the notion of territorial capital as defined by OECD (2001). In this – very
broad – category were placed (rather pragmatically) territorial assets the influence of which
upon the processes of growth has a character researched to the smallest degree, usually
omnidirectional and dependent on its context.
Due to the nature of the key, the applied indicators need to have a relative character –
referring the role and amounts of local resources to general amounts. In the Polish
Presidency Background Report (Böhme et al. 2011), a series of indicators was suggested
which illustrate local resources of territorial units, including, among the others:


production of renewable energy,



manufacturing local products,



diversification of rural areas,



indicators of social status (electoral turnout, activity of non-governmental organisations, the
synthetic indicator)



trails connected with the promotion of cultural heritage



the number of jobs in sectors associated with the environment (green jobs)
In table 4, those indicators are critically reviewed, especially owing to their ambiguity and
significant lack of access to credible statistical data. A potential synthetic approach to the
problem might concern the financial indicators illustrating the percentage of taxes which are
locally relevant (PIT, CIT, local taxes) in revenues for the budgets of local governments - as
well as showing the scale of financial transfers flowing to the local government. These,
however, are indicators presenting the current state of using local resources – not their
actual scale.
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Tab. 4. Territorial key: territorial capacities/endowments/assets
Linking issues

Indicators

Notes

Territorial factors

Electoral turnout

It seems more apt to

(specific features of

employ the indicator

local communities)

connecting different types
of elections, i.e.,
parliamentary and for local
governments
The number and activity of non-

Limited quality of overall

governmental organisations

data

Local systems and

The number of inter-municipal

Data hardly available,

innovation-related

associations (for instance, joined EU-

obtainable mainly from EU

networks

related projects), unions of producers

projects

Managing cultural

The surface of a unit covered by

It is possible to apply the

and natural assets

environmental protection (traditional

synthetic indicator allowing

system and NATURA 2000)

for the classification of
areas protected due to the
level of protection (cf.
Degórski 2012)

Number of facilities listed in the

The inventories include

inventory of monuments

facilities of very diverse
significance and are difficult
to employ in inter-regional
comparisons – all the more
so in the case of
international ones (cf.
ESPON 2013)

Renewable energy

The percentage of renewable energy

In Polish conditions this

and local energy

in local consumption

data is difficult to obtain
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production
Territorial resources

Environmental indicators illustrating

Data is generally an

for energy

the wind force, number of days with

outcome of studies

production

full sun exposure, energetic resources

concerning a specific issue

of surface water

(cf. expertises for KPZK
2030; Jasiulewicz 2008,
Gasidło, Popczyk 2008),
specifications of areas with
potential possibilities to rely
on their own energetic
resources more often than
not have an individualistic
character.

Local

Clustering degree.

For the purpose of

developmental

Indicators of industrial production

identification and

milieu

and employment in industry

evaluation of clusters, one
might use indexes from the
research by Brodzicki
(2012); data concerning
employment in industry is
available on the basis of
GUS-provided information

Urban regeneration

Resources for regeneration in the

The qualitative element is

structure of local budgets

essential – which illustrates
the nature of regeneration.

Source: own elaboration
Environmental resources encompass both protected areas and open ones (which might also
be treated in the categories of ecosystem services), as well as the assets of natural resources,
space and production conditions for agriculture, forestry or fisheries. One of the attempts of
finding indicators for the so-called green economy was undertaken, among others, in
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Hungary while employing such measures as, for instance, distribution of soils of the highest
categories, accessibility of ground water, revenue from small farms (Duray 2012). In Polish
conditions, not all of the above-mentioned measures would find the same application. One
might wonder whether a large number of farms (land fragmentation) in Poland (especially in
its south-eastern part) is not more of a problem than an asset to the environment.
The Polish Presidency Background Report (Böhme et al. 2011) in a particularly clear fashion
emphasizes the significance of the regions’ own energetic resources – especially including
those belonging to RES. The data concerning the subject is available regarding specific kinds
of renewable energy (cf. Gasidło i Popczyk 2008). Most frequently, it concerns climaterelated (the number of windy and sunny days as the basis for the development of solar or
wind power industries) or hydrographic specifications (hydropower). Potential synthetic
indicators and regionalisations have an individualistic character which prevents them from
being employed as universal measures. The cultural heritage assets are equally difficult to
quantify. The most frequently applied measure is the number of objects listed in specific
registers. In reality, however, this signifies a considerable incomparability of information.
Indicators of human capital remain relatively easy to measure. In spatial arrangements there
is available data concerning numbers and percentages of population possessing a specific
degree of education (or failing to possess any type of diploma), as well as information
regarding the results of lower-secondary school tests. One limitation is the lack of data
continuity (it comes from National Population and Housing Census) and the migration factor
(selective emigration of better-educated portion of population). Among widely applied
indicators of social capital are electoral turnout, the number of non-governmental
organisations and participation in various associations. Out of the above-mentioned, the
most universal appears to be the turnout rate in local government elections.
Resources related to the geographical location might be evaluated to a greater extent
according to zero-one perception. According to various studies, such a resource is a location
in areas of tourist attraction (the coast, lake county, mountains), borderland (only in the
conditions of borders with a specified level of permeability), transport hubs and corridors.
What appears to present more problems is the application of indicators related to
regeneration. The only available data is limited to cost-related indicators (easier in
quantification) mostly encompassing investments supported by the EU resources
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(www.mapafunduszy.gov.pl). In such a situation, it may turn out to be more appropriate to
apply the general tendency to undertake local investments – measured, for example, by the
percentage of investments in the expenditures of local governments’ budgets.
Clusters are an essential determinant of the processes of economic development at the
regional level (Ciołek, Brodzicki 2012a; 2012b; Brodzicki 2012b; 2014b), the inflow of direct
investments (Brodzicki 2012c), export base of respective regions (Brodzicki 2013; Brodzicki
2014a) - as well as the diversification of the productivity level of Polish local governments.
Clustering indicators may serve to quantify both the key of functional areas and local
resources. In the latter case, they indicate the existence of a local developmental milieu and
in the former – the benefits of agglomeration. For the purposes of identifying and evaluating
clusters in Polish conditions –Brodzicki’s studies (Brodzicki, Kuczewska 2012) might prove
useful in that they identify various aspects of the potential influence of clusters on local
economies. The accepted approach is similar to the one applied by Rodriguez-Pose and
Comptour (2010) for the analysis of the influence of clustering processes on economy of
regions of NUTS2 level of European Union states. The obtained indicators have a simple
interpretation and are spatially diversified.
Finally, for the sake of the research it was possible to quantify the following indicators:


the synthetic indicator of coverage by protected areas (figure 12)



the rate of electoral turnout in self-government and parliamentary elections (figures 13 and
14);



percentage of population with tertiary education (figures 15 and 16);



coefficients of clustering (figures 17- 19) and industrial production (20- 21) .
For the approximation of physical and geographical resources was assumed the quality and
significance of natural environment represented by the indicator of coverage by protected
areas. For all 379 counties, a measure was established by applying the following formula
(Degórski 2012)4:

4

In the original formula by M. Degórski, additionally, the areas of biosphere reserves and ecological corridors
were considered, however, due to the lack of generally available data concerning those forms of protection –
they were not included in the value of the measure at the level of counties.
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Wi  Pa i * 4  Pbi * 3  Pc i * 2  Pd i  / Ppow i

i  1,...,379

(1)

where the respective symbols signify the following:
Pa – area of Natura 2000 regions (habitat-related Special Area of Conservation) 5 – degree of
significance 4
Pb – area of national parks and nature reserves – degree of significance 3
Pc – area of Natura 2000 regions (bird-related Special Protection Areas) and landscape parks
– degree of significance 2
Pd – area of the protected landscape, documentation sites, ecological grounds, naturallandscape complexes – degree of significance 1
Ppow – total area of a given county.
The indicator’s construction signifies that a consideration was given to different degrees of
significance of respective forms of protecting natural values of the region. Currently, in
Poland the network of land areas of Natura 2000 encompasses approximately 20% of the
country’s area. It includes 849 habitat areas and 145 bird areas. The application of the above
measure is simultanously connected with – defined within the key of territorial resources – a
considerate management of natural resources – in this case by their proper protection. In
figure 12, the value was presented of the measure of coverage by protected areas in 2011.

5

The data concerning the area of Natura 2000 regions in counties comes from w powiatach pochodzą z
Generalnej Dyrekcji Ochrony Środowiska (General Directorate for Environmental Protection).
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Fig. 12. The synthetic indicator of coverage by protected areas according to Degórski
Source: own elaboration on the basis of data provided by GDOŚ (The General Directorate for
Environmental Protection) and BDL GUS (Local Data Bank of the Central Statistical Office)

In the process of interpreting the above map, what one might find surprising is the
underestimation of values relating to areas situated on the coast of the Baltic Sea. It is
connected, above all, with the characteristics of the selected method – in which the highest
significance is assigned to the areas of Natura 2000 (habitat-related), and a considerably
lower one to the areas of Natura 2000 - bird protection. Another factor here is that the
natural values of the coast and sea are not directly taken into consideration. Regardless of
those reservations, it needs to be emphasized that the largest resources connected with
natural environment are concentrated in the peripheral zones – frequently along the
country’s borders. It goes to prove their spatial complementarity in relation to other
discussed indicators of territorial capital. In addition, farther inland one can find enclaves of
the environmental capital of a higher category, among other things: in the neighbourhood of
national parks situated near agglomerations. The development of natural resources by its
very nature is not subject to intervention. It can, however, be protected and additionally
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used for stimulating other non-interfering economic functions (for instance, tourism) which
may be subject to the policy of territorial cohesion.
Another component of the territorial capital is the regional social capital. The quantification
of social capital – and, above all, the selection of proper variables proves rather difficult. The
most frequently applied measure for comparative studies is the electoral turnout. In
accordance with the suggestion of M. Kowalski of IGiPZ PAN, the synthetic indicator was
established based on the electoral turnout in a given county which takes into consideration
local government elections, parliamentary elections, as well as those to the European
Parliament. The value of this measure was determined for two subperiods: 2003-2007 and
2007-2011.
For the first subperiod, three average electoral turnouts were calculated for:
- local government elections of 2002 and 2006,
- parliamentary elections of 2005 and 2007,
- European Parliament elections of 2004.
Out of these three measures, a maximum value was selected for a given county and this
value was employed for the evaluation of social capital in a given region.
In a similar fashion, for the second subperiod average values were calculated on the basis of
electoral turnout in:
- local government elections of 2006 and 2010,
- parliamentary elections of 2007 and 2011,
- European Parliament elections of 2009.
The highest value out of those average electoral turnouts in given counties reflects the level
of social capital in the second subperiod.
The applied procedure allows for taking into consideration diverse forms of social activity
dependent on the type of a district. Population of big cities is to a lesser degree interested in
local elections than the population of smaller towns and villages. As a consequence, taking
into consideration exclusively local government elections would indicate a falsely low level
of social capital in cities. Whereas the population of bigger cities shows a considerably higher
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activity in parliamentary elections and – especially in certain cases - European Parliament
elections. Employing the highest electoral turnout out of all three types of elections allows
for the evaluation of the maximum potential electoral mobilisation, that is, the potential of
social activity.
Below, in figures 13 and 14 a spatial diversification of social capital is presented for the years
of 2003-2007 and 2007-2011.

Fig. 13. Social capital measured by the electoral turnout in the years of 2003-2007
Source: own elaboration on the basis of data provided by PKW (National Electoral
Commission)
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Fig. 14. Social capital measured by the electoral turnout in the years of 2007-2011
Source: own elaboration on the basis of data provided by PKW (National Electoral
Commission)
The areas which were subject to full – or nearly full – migration-related exchange of
population after 1945 are characterised by a slightly lower maximum turnout. A consistently
high level of electoral turnout (regardless of a district) is noted in big or medium sized cities
– and, in rural regions, among the others, in Kashubia and Śląsk Cieszyński. The lowest values
of the indicator (as in numerous other studies) were noted in Opolszczyzna. It is, however, a
consequence of long-term unregistered migrations from Poland and an erroneous relation
between the number of voters and a inaccurately calculated general precentage of
population. It is worthwhile to note rather considerable differences in thus measured level
of social capital between certain medium-sized cities which are capitals of their voivodeships
and their immediate surroundings.
While analysing distributions of electoral turnouts in both considered time periods we can
notice a general improvement of the situation – which is especially notable in the
neighbourhood of the largest cities such as Warsaw, Poznań or Tricity. It might be associated
with the suburbanization processes and relocation of socially active people to suburban
regions of major metropolises.
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Yet another component of generally defined territorial resources of regions is the human
capital. For the needs of the study in question, this capital is represented by the percentage
of adult population with tertiary education. The data concerning this variable comes from
the Population and Housing Censuses of 2002 and 2011 and its diversification according to
respective counties is presented in the following figures of 15 and 16.

Fig. 15. Human capital – the percentage of adult population with tertiary education in 2002
(the average for Poland =100)
Source: own elaboration on the basis of data from the Population and Housing Census in
2002.
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Fig. 16. Human capital – the percentage of adult population with tertiary education in 2011
(the average for Poland =100)
Source: own elaboration on the basis of data from the Population and Housing Census in
2011.
A higher percentage of people with tertiary education reside in cities with administractive
rights of a county – both the largest and the smaller ones. In addition, a clearly visible
phenomenon is the increase in the number of people with tertiary education in numerous
counties: the number of counties representing the lowest category in this respect fell from
110 to 54. It is related to post-transformative educational boom which led to the universality
of tertiary education; another cause is the gradual dying out of the most poorly educated
generations. As a consequence, in 2012 one can observe a clear decrease in the spatial
polarization in the scope of the human capital level. This phenomenon is particularly visible
in the eastern and southern Poland. In current Polish conditions, it appears that the same
level of education gradually ceases to be an efficient measure of territorial capital. In this
context, qualitative measures gain a higher significance.
For the purpose of identification and evaluation, three independent indexes of clustering
were employed which reflect various aspects of the potential influence of clusters upon
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regional economies: specialization quotient (SQ), diversity index (DIV) as well as the index of
significance for the region’s economy (SIGMA).
The specialization quotient (SQ) is the relation of the percentage of employment in clusters
in a given region to the percentage of employment in clusters of the whole Polish economy.
E K ,R
SQ  E R

E K , PL
E PL

(2)

This index indicates just how much stronger the specialization (concentration) of
employment is in clusters in a given region in comparison to the rest of the country.
Specialization quotient (SQ) accepts non-negative values. SQ values exceeding 1 indicate an
above average specialization of a given region in comparison with the average rate for the
country.
The diversity index, on the other hand, reflects the existence of respective types of clusters
in regions (in the basic approach, Porter differentiates 35 various groups of clustering
sectors) thus reflecting a general level of cluster diversification. The index accepts values
from 0 to 100.

DIVR 

nK ,R
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 100
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The index of significance (SIGMA) reflects the importance of clusters for the region’s labour
market – the sum of squares of percentages of respective clusters in the labour market of
the region. The sigma index deals with values ranging from 0 to 10.000.
 EW , K , R

SIGMA   
 100 
ER
K 

N

2

(4)

In figures 17- 19 the diversification is presented of the three specified indexes in Polish
counties.
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Fig. 17. The specialization quotient (SQ) in Polish counties in 2006
Source: own elaboration on the basis of studies by T. Brodzicki, et al. (2012)

Fig. 18. The diversity index of clusters in Polish counties in 2006
Source: own elaboration on the basis of studies by T. Brodzicki, et al. (2012)
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Fig. 19. The index of significance of clusters in Polish counties in 2006 (the average for
Poland =100)
Source: own elaboration on the basis of studies by T. Brodzicki, et al. (2012)
The spatial distribution of the three above mentioned indexes of clustering differs
insignificantly as they present various aspects of the same phenomenon. Of decisive
importance appear to be clusters located within the areas of metropolitan regions. Clusters
reflect complex functional vertical and horizontal connections among economic subjects and
other regional institutions as well as spatially limited spreading of knowledge (external
effects of the MAR type) which naturally develop in a long-term fashion.
In the source study, in accordance with Porter’s (2003) approach, 35 groups of sectors were
identified in which cluster structures could be found. In the case of the majority of those
systems – the counties in which clusters were present were concentrated around a relatively
insignificant number of bigger municipal areas. First of all, the existence of metropolitan
clusters was identified that were based on exceptional resources of those centres – both of
their cores and complementing areas. Three thirds of those were classified as ones at a high
technological level and two thirds – as systems at a medium-high technological level. They
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were mostly knowledge-intensive services. Around smaller cities – just as in the selected
traditionally industrial cities – concentrated subjects classified as systems at medium-high
and low levels of technology, mostly of the industrial character. It might indicate a
developing trend for the functional and not sector-based specializations of the Polish
territory. Enterprises classified as ones out of the seven remaining systems tender to
dominate in the structure of a considerable number of counties situated far from larger
municipal centres: mostly on the area of rural counties. They have a low technological,
labour-intensive profile and mostly represent the sector of agriculture and food economy as
well as construction more evenly distributed in Poland – with a high level of product
specialization impossible to detect by using aggregated data (for instance, tomato
production etc). The resources which determine the competitive superiority of enterprises
classified as the discussed systems are relatively dispersed which leads to the situation that
their spatial concentration is low. The above conditions have an obvious impact upon the
spatial distribution of clustering indexes.
An alternative for clustering indicators is the percentage related to employment rate in
industry compared to the general employment rate in a given district. In figures 20 and 21,
the values of this measure are presented for 2005 and 2010.
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Fig. 20. The percentage of people employed in industry in 2005 (the average for Poland
=100)
Source: own elaboration on the basis of the data provided by BDL GUS (retrieved in
November 2014)
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Fig. 21. The percentage of people employed in industry in 2010 (the average for Poland
=100)
Source: own elaboration on the basis of the data provided by BDL GUS (retrieved in
November 2014)

The percentage of employment in industry is considerably high in counties of the western
Poland and visibly lower in those of the eastern Poland. It also turns out that in the period of
2005-2010 there were no significant changes of this measure’s diversification in counties.
6.

Territorial Key – City Networks.

The Christaller-devised classical system of links between a large - central - city and its
surrounding areas gradually loses its significance as a determinant of diversification within
the socio-economic space. (Komornicki et al. 2013). It is currently being replaced by the
arrangement of metropolitan system – encompassing a given country, continent – and even
the whole globe. Metropolitan (agglomeration) systems create a dynamic synergy of creative
growth based on the rule of reciprocity, knowledge exchange and spontanous creativity.
(Domański R. 2005). The condition behind the creation of benefits of such a system is
connecting the centres by a modern transport and telecommunication network. On the
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other hand, the development of infrastructure frequently appears in response to demand in
the form of economic, social or political interactions. The mutual nature of a metropolis
might be based upon competition (on a global or state-limited market), correlations (the
classical hierarchical system) or cooperation (network economy; Komornicki et al. 2013). In
practice, in the case of respective types of interaction, another type of correlation might
appear dominant. M. Castells (1998) formulated the theory of the space of flows. According
to him, modern society is organised around various forms of flows: capital, information,
technology, concepts, sounds and symbols. Those flows have become a process shaping the
economy, policies – and, above others – space. The spatial structure is defined not so much
by places, but, predominantly, by the network of mutual links.
In the process of searching for indicators for the key of city networks, two basic approaches
are possible:


indicators illustrating the position and role of respective centres;



indicators presenting relations between pairs of centres (collected according to the matrix
depiction).
Both types of measures might be useful in the process of territorialisation of policies – and,
simultaneously, of defining the territorial cohesion. In the first case, it is possible to diversify
cities on the basis of their position in relation to other centres and the policy aimed to
strenghten their networking connections. In the second situation, the relations themselves
become the subject of those policies which, for instance, might be an indication for the
territorially-oriented transportation policy (relation between the strength of socio-economic
connections and

the

possibilities of

mutual

connections

of

transportation

or

telecommunications infrastructure).
The research concerning the connections between the largest Polish cities was conducted in
the years of 2007-2010 in IGiPZ PAN (cf. Komornicki, Siłka 2011; Komornicki et al. 2013). The
following measures were applied in it:


demographic interdependencies (migration-related as well as relating to the percentage of
concluded marriages),



economic interdependencies (ownership-related and relating to branch office localization),
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transportation-related

interdependencies

(infrastructure

development

and

daily

accessibility),


telecommunications interdependencies (Internet),



science-oriented

interdependencies

(project

implementation,

reviews

of

doctoral

dissertations),


political interdependencies (partnership agreements, memberships in organizations).
In the case of demographic measures, it is necessary to apply matrix data which is collected
by GUS, but not published. What is more, in order to obtain a complete picture of the
situation it is necessary to gather data from the period of at least several years as single time
periods are liable to be subject to distortion. In Polish conditions, the system of demographic
connections is characterised by a surprisingly high degree of concentration along directions
leading to the capital city.
In the case of economic connections, data might be found in databases of commercial
character. The quality of those sources is frequently questioned – as it does not take into
consideration certain subjects (of a frequently considerable significance). The measure of
transportation-related connections in intermetropolitan relations can be the duration of
transit, the speed of transit or indicators of daily accessibility (see above) taking into
consideration the organizational element in public transportation. Alternatively, it is also
possible to apply zero-one measures illustrating whether a given city’s data is connected to a
specified means of transportation on an appropriate technical and organizational level (for
example, if there is a motorway, railway of a speed limit exceeding 160 kilometres per hour
or a direct airline between them). Information concerning internet connections is not
entirely complete, but owing to the traffic level in telecommunications network, it is possible
to a certain extent to consider them as representative. Data concerning science-oriented
and political connections comes from appropriate databases (including OPI) and is generally
relatively easy to obtain.
Within the same project, certain aspects of international relations (foreign trade and
inbound tourism) were analysed. In this particular case, the data was acquired from the
Ministry of Finance or GUS and is also easily accessible. In both cases, however, it is not
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possible to specify the strength of connections with other cities – only with countries (the
direction of transit or nationality of foreigners occupying accommodation facilities).
The results of the project were used, among other things, in typologies proposed in the
Polish Presidency Background Report (Bohme et al. 2011). Studies proved a clear division of
the analysed system of metropolises into four groups (classes) differing in the intensity,
structure and directions of intermetropolitan interactions (internal as well as those with the
surrounding areas). They are (Komornicki et al. 2013):


Warsaw – strong connections with all domestic centres; intensive international connections
– including those with certain closest metropolises; a very considerable concentration of
unidirectional (capital city-bound) economic and migration-related connections; a
considerable infrastructural barrier for the development of connections.



Cracow, Poznań, Wrocław, Tricity – metropolises characterised by slightly stronger links with
other centres (that is: apart from Warsaw); increasing significance of international relations
– although mostly directed at distant centres.



Łódź and Upper Silesian Conurbation – metropolises of a diverse character of connections;
manifesting their presence in certain types of relations (for instance, Upper Silesian
Conurbation in relation to science-oriented connections, Łódź in the case of internet traffic)
while simultaneously displaying a shortage of any other types of connections or their
unidirectional orientation towards the capital metropolis (migrations);

what is

characteristic, they are metropolises of a relatively efficient – and improving –
transportation situation.


Białystok, Lublin, Szczecin – peripheral metropolises with connections oriented exclusively
towards the capital city (in the case of Szczecin, also towards Poznań); active in the area of
borderland relations with single metropolises of the surrounding territories.

56

Table 5. Territorial key of the city network – potential indicators
Linking issues

Indicators

Notes

Interactions

The scale and structure of export

There is insufficient

between

from metropolises

information illustrating

metropolises in the

relations with specific

EU scale

foreign cities (and not
countries)
The number of tourists occupying

There is insufficient

accommodation facilities

information illustrating
relations with specific
foreign cities (and not
countries)

The strength of connections between

Relevant databases are not

private capital enterprises within

complete

international system
Partnership agreements between

The evaluation of those

cities within international system

agreements should also
have a qualitative character

Interactions

Demographic relations (migrations,

Data is available in GUS, but

between major

marriages) in the matrix system

not published (access is

domestic growth
poles

paid)
Economic relations in the matrix

Relevant databases are not

system

complete

Telecommunication connections

Only data on specified

between centres (internet)

sample is available
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Science-oriented connections

Data is accessible after its

between academic centres (project

ordering in relevant

implementation, reviews of doctoral

institutions (OPI)

disertations)
Sold industrial production per capita

Data available with the

as a measure of ”national export”.

exception of a group of
units covered by statistical
confidentiality

Territorial factors

Possessing metropolitan functions,

Data should be aggregated

(specifics of local

percentage of people employed in

for metropolitan areas or

environments)

Research&Development sector,

for functional urban areas

number of students in relation to

(FUA’s) and not for cities

1000 citizens

within administrative limits

Accessibility within

Daily accessibility between

Data is available on the

metropolises and

metropolises in public transportation

basis of time accessibility

between them

indicators as well as
timetables
The percentage of population within

Road transportation

isochrone of 60 minutes (labour

indicator after

market) of commuting by means of

modernization shall be

public transportation to the centre of

available in 2015.

metropolis
Source: own elaboration

In the Polish Presidency Background Report, as potential indicators were specified mostly
relational measures (with the emphasis on cooperation in the fields of research and
development as well as in international systems). Linking issues (tab. 5) corresponding with
this key also have a reference of this kind. A measure illustrating the situation of the centre
itself is the so-called specific situation of local environments (difficult to quantify in the
context of network systems) and metropolitan functions related to it.
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To conclude, it appears easier – technically speaking – to use indicators illustrating the
position of centres within their network (completed by their selected metropolitan
functions) than to base any conclusions upon relational data (despite the fact that this type
of data illustrates spatial reality in a superior fashion).

Finally, for the sake of the study, it was possible to quantify the following indicators:


The number of foreigners occupying accommodation facilities in relation to 1000 citizens –
figures 22 and 23;



The number of students in relation to 1000 citizens in 2012 (the average for Poland =100),
figure 24;



Sold industrial production per capita in the years of 2007-2011, figures 25 and 26;



The relation betwen export and sold industrial production, figures 27 and 28.
In figures 22- 23, the spatial diversification was presented of the number of foreigners
occupying accommodation facilities in the years 2005-2007 and 2008-20116.

6

Owing to a significant range of values of the presented variable, counties were classified within six
equally-numbered classes, that is, a quantile division was applied – unlike in the remaining cases where a
division according to natural breaks by Jenks was used.
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Fig. 22. The number of foreigners occupying accommodation facilities in relation to 1000
citizens – average for the years of 2003-2007 (the average for Poland =100)
Source: own elaboration on the basis of data provided by BDL GUS (retrieved in
November.2014)
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Fig. 23. The number of foreigners occupying accommodation facilities in relation to 1000
citizens – average for the years of 2007-2011 (average for Poland =100)
Source: own elaboration on the basis of data provided by BDL GUS (retrieved in November
2014)
Distribution of foreigners occupying accommodation facilities reflects the way the
settlement network – as well as the tourist attraction value - is organised. The organisation
of transportation network is also of a certain relevance. Foreign tourists are concentrated
mostly in major metropolises – especially Warsaw (business-related journeys) and Cracow
(itinerant tourism); in the second order, they choose Wrocław, Tricity, Poznań and Lublin. In
addition, among regions attracting a large concentration of foreigners occupying
accommodation facilities are areas of a high tourist attractiveness – especially in West
Pomerania (Kołobrzeg) and in the Sudety mountains. In other tourist regions, the percentage
of foreign tourists is significantly lower or at least concentrated in single centres (Zakopane,
Mikołajki). The influence of the transportation network is reflected in the distribution of
overnight stays of people travelling across Poland between Eastern and Western Europe.
Concentration of such overnight stays can be found mostly in the neighbourhood of the
German border. A better transportation accessibility - from Germany - of the specified
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tourist regions (Pomerania, the Sudety mountains) is also of a certain significance (in relation
to other attractive areas).
Differences in distributions of foreigners occupying accommodation facilities between the
two analysed periods are not significant. In the context of the territorial key of ”city
networks”, they mostly concern an increase in the intensity of tourist connections generated
by large cities (other than Warsaw and Cracow). Any potential intervention in the field of
developing network connections should predominantly concern bigger centres.
Another indicator within the key of city networking is the number of students in relation to
people inhabiting the area of a given territorial unit. Data concerning this category have
been made available in the Polish public statistics only since 2012. As one can observe in
figure 24, a higher number of students is closely related to counties in which strong
academic centres are situated. Extensive spheres outside major centres are also visible –
inhabited by students taking advantage of local academic institutions and/or commuting to
large cities. Areas of this type can be observed in the neighbourhood of Warsaw as well as in
the area of Tricity and in the south-east of Poland.
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Fig. 24. The number of students in relation to 1000 citizens in 2012 (average for Poland
=100)
Source: own elaboration on the basis of data provided by BDL GUS (retrieved in November
2014)
An indicator which is important from the point of view of creating city networks is also the
value of sold production per capita. In figures 25 and 26, the averages for two time periods
are presented: 2003-2007 and 2007-20117.

7

Owing to statistical confidentiality, GUS has not made available any data concerning sold production icounties
in which most of this production is generated by one or two big production centres and it would be possible to
approximately recreate those values for individual companies. Therefore, in certain cases there is no available
data concerning sold industrial production per capita.
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Fig. 25. Sold industrial production per capita in the years of 2003-2007 (average for Poland
=100)
Source: own elaboration on the basis of data provided by BDL GUS (retrieved in November
2014)
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Fig. 26. Sold industrial production per capita in the years of 2007-2011 (average for Poland
=100)
Source: own elaboration on the basis of data provided by BDL GUS (retrieved in XI.2014)

The picture of both time periods (figures 25 and 26) is relatively stable spatially. It reflects a
level of industrialization in relation to population density. Among other things, it additionally
allows for identification of areas which are not traditionally perceived as industrial, while
simultaneously relating to the number of citizens reflecting a significant territorial capital
manifested by possibilities of production-related interactions with the environment. Certain
counties of voievodships: warmińsko-mazurskie and podlaski should be classified among
such areas. On the other hand, the amount of sold production per capita of certain
traditional industrial centres (including numerous cities of Upper Silesia) turns out to be
relatively smaller. It could be interpreted as a less significant potential for entering into new
external relations of economic nature. The highest values of the indicator are noted in
counties in which large production facilities are located – mostly in extractive, energetic and
chemical sectors – or, in locations with significant investments of foreign capital as well as in
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large agglomerations (Warsaw, Poznań, Gdańsk). A high level of sold production per capita is
also noted in counties with smaller, vibrat facilities such as dairy cooperatives. Counties of
the southeast Poland are those with the sold production of relatively lowest values.
The obtained distributions indicate that an increase in production potential is in certain
cases possible through support for specific sectors which are strongly rooted in local
resources (for instance, the dairy sector mentioned above). Taking this into consideration,
industrialisation and re-industrialisation activities might be an effective tool of the territorial
cohesiveness policy – also through the inclusion of less significant centres in transregional or
even international networks of connections.
Another variable which appears to be crucial from the point of view of evaluating a region’s
ability to create economic connections is the amount of export generated within this given
region. A relation was established between the value of an entire export and the sold
industrial production of a given district. The information8 concerning export at the level of
counties was available for 2005 and 2009 (figures 27 and 28).

8

Owing to statistical confidentiality, in certain cases there is no statistical data available.
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Fig. 27. The ratio between export and sold industrial production in 2005 (average for
Poland =100)
Source: own elaboration on the basis of data of DCMF prepared by IGiPZ PAN.
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Fig. 28. The ratio between export and sold industrial production in 2009 (average for
Poland =100)
Source: own elaboration on the basis of data of DCMF prepared by IGiPZ PAN.
Transformations in the distribution of the role of export (understood as the basis for creating
international connections) in the period of 2005-2009 were relatively insignificant. In spite of
considerable transformations in the field of the export value itself (the first wave of
economic crisis in 2008) – spatial distribution of the studied indicator remained stable. In
both cases, what is noticeable is a more than proportional decrease of the role of export on
the west-east routes. The distribution is determined by the production sector and its
domestic or international market orientation. The western sphere characterised by a
significantly larger percentage of export in sold production decreases in steps. On the
remaining part of Poland’s territory more clearly visible are ”islands" of more pro-export
local economies concentrated both in the neighbourhood of large centres (Warsaw,
Kraków), in the so-called “Aviation Valley” of the podkarpackie voivodeship as well as in
certain borderland spheres. Undoubtedly pro-export is the economy of certain medium-
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sized cities such as Kielce, Olsztyn, and - out of smaller centres - Biała Podlaska and Krosno
(Komornicki 2012).

7.

Territorial Key – Functional Regions

The character of the key of functional regions (or areas) differs slightly from the remaining
ones proposed in the Polish Presidency Background Report (Böhme et al. 2011). This key
illustrates predominantly a change in the approach towards the evaluation of spatial
processes through breaking away from - the so far prevalent – administrative boundaries.
While employing such a notion it is not possible to specify a single universal set of indicators
illustrating the territorial key of “functional regions”. Each area represents a certain type of
region (as understood by Dziewoński 1967), and simultaneously another subset of
geographic space. According to such a perception, each functional region has a different set
of characteristics conditioning its completion. It is those very characteristics that we can
illustrate by the use of indicators.
Simultaneously – and alternatively – there exist other approaches towards functional regions
– as towards:


overlapping units filling the socio-economic space;



synonym of agglomeration factor in the socio-economic development.
In the former case, all units are subject to activities of different sector policies –
transforming into a manifestation of their territorialization. In the latter case, in the process
of looking for indicators we need to refer to dynamics in the field of resource concentration
(including material and human capital on the area of respective regions).

7.1 Functional Regions as Spatial Units
In Poland, studies are being conducted which concern functional regions/areas understood
as spatial units. In their substantial portion, they constitute an answer to regulations
included in the new National Spatial Development 2030 (MRR 2011) which was concluded in
2011. One of the primary challenges is their correct delimitation. Delimitation-centered
studies have a very long tradition in Polish and global socio-economic geography. They
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encompassed, among the others, the delimitation of industrial counties and – more
currently – functional urban areas and metropolitan areas.

Nowadays, the problem

concerns a wider range of issues. Simultaneously, also in this case it is not always possible to
choose a correct set of indicators – both owing to their availability and quality.
The new National Spatial Development Concept 2030 (MRR 2011) classified over 20 different
types of functional areas which – in theory – are to become the subjects of policies that are
territorial in nature. Their number is higher than in similar earlier documents and also higher
than in the previously proposed version designed by expert group (Korcelli et al. 2010).
Four basic types of such areas were delineated:


specified in relation to the whole settlement system, delineated on the basis of urbanization
degree, encompassing municipal areas – centres and their functional spheres – and rural
functional areas,



specified on the basis of developmental potential owing to the appearence of particular
phenomenon within the field of spatial planning and conditions for the developmental policy
in the macro-regional scale,



specified owing to the possibility of encountering spatial conflicts connected with the
manner in which their natural and cultural potential is taken advantage of,



requiring restructuring and development of new functions while employing instruments
which are appropriate for the regional policy.
In the document, no final delimitation of functional areas was conducted – although in
certain cases rather clear principles behind such delimitation were specified. One of relevant
limiting factors is a shortage of appropriate indicators which would allow not only for the
very act of delimitation, but also for the subsequent effective monitoring and evaluation of a
potential intervention.
Out of the Polish studies in the field, among the most advanced ones are delimitation
analyses based on functional connections (Śleszyński 2013).
In the Polish Presidency Background Report, functional areas were assigned five of the
defined linking issues (table 6). They concentrate around functional areas understood as
local labour markets, accessibility of centres of medium size as well as their development; in
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addition, they indicate the role of compact city as one generating lower costs (including
those related to environment). Such an understanding of the term of functional area makes
it, in the first order, a tool for abolishing the traditional division into rural and urban areas.
As a consequence, the functional area is not exclusively a territorial issue, but rather an
alternative way to perceive a a territory. The authors of the Report included a very extensive
range of exemplary indicators encompassing, among the others:


Time accessibility by public transportation to regional centres;



Dynamics of transformation concerning percentage of population of small and medium-sized
towns (SMESTO);



The level of control over suburbanization (limiting it to areas along public transportation
corridors);



Commuting to work;



Migrations between rural and urban areas;



The level of transport-related congestion in cities.
Another area of interest was the need to differentiate cross-border functional areas – the
provided example was the formation of secondary schools encompassing areas from two of
neighbouring countries and cross-border labour markets. A portion of the proposed
indicators is closely related to other previously discussed territorial keys – especially
including the accessibility key and services of general interest as well as, to a certain degree,
the key of city networking.
Tab. 6. Territorial key of functional areas (as spatial units) – potential indicators
Linking issues
Expanding local
labour markets

Indicators
Commuting to work

Notes
In Poland, data concerning
commuting is incomplete,
but available in the matrix
system for 2006
(communes) and 2011
(National Population and
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Housing Census; counties)
Increasing critical

Changing the population number of

A low quality of population-

mass of centres

centres and surrounding functional

related statistics (especially

owing to territorial

areas (FUAs)

those concerning migration)

cooperation
is a clear limitation in
Poland
Accessibility of

Time accessibility of regional and

A limitation is a proper

secondary growth

subregional centres

choice of units considered

poles and regional

as regional growth poles

centres

(especially if certain centres
of lower than voivodeship
level are to be those growth
poles)

Communication

Accessibility by public transport to

Indicator might be an

relations with

regional and subregional centres

absolute measure – but,

regional centres

simultaneously, it can also
indicate a difference in the
time of commuting between
individual transport forms
and public transport.

Compact cities

The proportion of the population

Interpretation of an

(sustainable cities)

number in the central area and

indicator requires taking

suburban zone.

into consideration specific
local conditions (for
example, location in relation
to elements of natural
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environment, protected
areas etc.)

Source: own elaboration
In such a situation, the most useful strategy appears to be not so much proposing specific
indicators (for those could be different in cases of respective types of functional areas), but
rather suggesting indicators which allow for delimitation of such areas – without referring to
the traditional administrative division. In Poland, such delimitation needs to take place on
the level of commune. The most relevant among all of the indicators appear to be the
relational ones of migration and commuting to work, but in Polish conditions no such
measures were possible to be obtained so that their interpretation could be conducted in
the category of functional areas.
Therefore, it was finally assumed that for the requirements of quantifying territorial
cohesion it would be more appropriate to limit the efforts to indicators illustrating functional
regions understood as the synonym of agglomeration factor.
7.2. Functional Regions as Synonym of the Agglomeration Factor
Specifying the indicators illustrating the key of functional regions perceived as the
significance of the agglomeration factor (region surrounding the centre which inspires its
development) might be achieved through dynamic measures or through the use of
methodology of spatial autocorrelation (cf. among the others Bivand 1980, Ratajczak 1980).
Measures conceived in such a fashion, however, do not correspond directly to linking issues
lying at the foundations of delineating territorial keys (hence a different layout of the table
7). The method of spatial autocorrelation may be applied in relation to measures illustrating
the situation or to the simultaneously proposed dynamic indicators.
Dynamic indicators should take into consideration relatively long periods (variability
measured in the course of one year is not sufficient for an accurate evaluation of
agglomeration trends). They can be partially based upon the same original data which would
be applied in perceiving functional regions as spatial units.
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What requires a separate evaluation is a tendency for concentration of population and
business activity. In the former case, an attention should be paid – separately – to the
general percentage of population (demand concentration) and population in the working
age (work resources concentration). In the latter, it is essential to pay attention to various
aspects of business activities from the activeness in SME (small and medium enterprises)
sector (the number of subjects in the REGON register database system), through their
production (sold production) to a quantifiable effect for the local communities (income from
CIT).
Tab. 7. Territorial key of functional areas (as the synonym of the agglomeration factor) –
potential indicators
Indicators

Notes

Long-term changes in the percentage of

The suggested time period is 5 or

population in working age, relatively long-

even 10 years. Data is accessible in

term change of the working population

GUS (Central Statistical Office)

percentage

resources, the indicator could be
calculated every year for a permanent
number of years prior to this year

Long-term migration balance

The proposed suggested time period
is 10 years. Data is available in GUS
resources, the indicator could be
calculated every year for a permanent
number of years prior to this year

Long-term change in the number of business

The suggested time period is 5 or

entities

even 10 years. Data is avialable in
REGON register database resources,
the indicator could be calculated
every year for a permanent number of
years prior to this year
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Long-term change in the value of sold

The suggested time period is 5 or

industrial production

even 10 years. Data is available in GUS
resources (only at the district level –
with the exclusion of certain units
covered by statistical confidentiality),
the indicator could be calculated
every year for a permanent number of
years prior to this year.

Spatial autocorrelation of units taking into

Data accessible in GUS – subject to a

consideration the dynamics of changes

specified statistical procedure

concerning population in working age

(Moran’s I statistics) complemented
by local indicators of spatial
association (LISA)

Spatial autocorrelation of units taking into

Data accessible in GUS– subject to a

consideration the revenues of communes

specified statistical procedure

from

(Moran’s I statistics) complemented

CIT calculated per capita

by local indicators of spatial
association (LISA)

Source: own elaboration
Long-term changes in the percentage of population, business entities and sold production
are possible for quantitative identification in Polish conditions, although the data is flawed
resulting from the imperfection of statistical materials (for example, statistics concerning
business entities illustrate entities which could no longer operate since the criterion was
merely that of their registration).
In spite of those reservations, long-term trends indicate whether a given region possesses
internal developmental mechanisms which - according to models of new economic
geography and in the studies conducted by World Bank in 2009 – are mostly associated with
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profits resulting from agglomeration. The agglomeration factor is also referenced in classical
methods of industrial districts delimitation based on the employment in industry (among
others, Wrzosek 1972, Misztal 1980, Fierla 1987). At their foundations, however, they were
based upon a statistical picture of situation in respective units.
In this fashion, they illustrated the level of concentration – and not processes of
concentration (employment density and the condition of spatial continuity was used).
In a later period, for the purpose of studying industrial structure the method of spatial
correletion – Moran’s I – was used as well (cf. Gierańczyk 2008). Autocorrelation was studied
for the formerly calculated synthetic indicator of industrial development which, however,
continued to have a static character (situation for one time period). The analysis of
autocorrelation in the dynamic approach is applied by Smętkowski in relation to the
economic level of Central and Eastern Europe countries.
Simultaneously, he draws our attention to problems in interpreting global statistics of
Moran’s I, related to the fact that similar values might be observed in the case of various
spatial distributions (Smętkowski 2008).
Finally, for the sake of the research, it was possible to quantify the following indicators:


Long-term changes (5 years) in the percentage of people working in the county (figures 29
and 30)



Long term net permanent migration (in % related to the original percentage of population in
total) (fig. 31).
In the period of 2003-2007, in majority of counties an increase in the percentage of working
population was observed, while the period of 2007-2011 was characterised by decreases in
this number. In the case of 27 counties, this decrease was larger than 7%.
Significant differences in distribution for both time periods (cf. figures 29 and 30) result
partly from the fluctuating demographic situation. In the first period, there is still a prevalent
increase in the percentage of population of respective generations (perceived on a yearly
basis) entering the labour market. Territorial differences are not significant and they result
from the generally larger demographic resilience of eastern Poland and migrations to larger
centres.
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Fig. 29. Long-term changes (5 years) in the percentage of people working in counties in the
years of
2003-2007 (in %)
Source: own elaboration on the basis of data from BDL GUS (retrieved in XII.2014)
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Fig. 30. Long-term changes (5 years) in the percentage of people working in counties in the
years of
2007-2011 (in %)
Source: own elaboration on the basis of data from BDL GUS (retrieved in XII.2014)
The second period (2007-2011) is characterised by a significantly larger spatial polarization.
The increasing number of domestic migrations was accompanied by intensification of
demographic processes as well as migrations abroad.
Increases in the percentage of population working in large cities (including Warsaw) are
slower - and simultaneously on large areas of Poland (especially in the north) there was
noted a significant decrease in this category. An opposite tendency was noted only in
małopolskie and podkarpackie voivodeships which should be associated with the fact of
entering into the labour market of generations (perceived on a yearly basis) which are the
effect of relatively best demographic situation of these territories 20 to 25 years earlier.
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Fig. 31. Net permanent migration in the years of 2004-2013 (in % of the total percentage of
population in 2004)
Source: own elaboration on the basis of data from BDL GUS (retrieved in XII.2014)
Figure 31 illustrates a regularity in migrations from most Polish counties. The largest
migrations were noted in counties in the north-east of Poland. It is clearly visible that
suburbanization is taking place in the neighbourhood of municipal centres – population from
the areas of large cities is migrating to suburban zones. Counties which surround cities of
medium size also tend to become similar to those surrounding metropolises. The situation
on extra-metropolitan territories confirms the observations formed above while discussing
the changes in the percentage of working population. The largest decreases concern the
northern Poland while extra-agglomeration increases are almost exclusively noted in
malopolskie and podkarpackie voivodeships.
The obtained results concerning distribution of migration provide a contribution to an
evaluation of the territorial key of “functional regions” in both of its perceptions. From the
point of view of identifying agglomeration factor, they present a surprisingly policentric
picture of Polish space. The agglomeration factor does not limit itself (in accordance with a
seemingly natural interpretation of this indicator) to largest metropolises (except for the
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Upper Silesian Conurbation and Łódź), but appears in most cities with the status of county
(including former voivodeship capitals). By perceiving the key of functional regions as spatial
units, the resulting spatial distribution provides an apt premise to delimit such regions and –
as a consequence – to conduct an alternative division of Polish space into functional areas of
large and medium-sized centres as well as a relatively smaller remaining space. Such a
division would require separate studies, but it might potentially constitute an alternative for
the increasingly less relevant traditional divisions into urban and rural territories.

8.

The Relationship between the Factors Constituting Territorial Capital of Polish

Counties
The correlation between variables describing territorial capital was examined. Relationships
of this type have proved to be relatively weak, with the exception of a correlation between
the accessibility variables and those measuring clusters (Fig. 8). Also worth noting is the low
correlation of social capital (measured by voter turnout), with all other variables, in
particular those relating to exports, employment, or clusters, which can suggest that thus
defined social capital in Poland does not translate into an "economic" dimension of the
territorial capital.
Given that the territorial capital of the counties is a highly diversified category, it seemed
reasonable to attempt to decompose the total variability of all factors describing its various
dimensions. But the aim was not to create a synthetic measure (for this it is far too early),
but an analysis of the interrelationships of factors that constitute the territorial capital, and
exploring the diversity of Polish counties in this regard. For this purpose the principal
component analysis (PCA - principal component analysis) was used, which allows to generate
variables (components) reflecting in a synthetic manner the analyzed multidimensional
category (represented by a number of variables), which the territorial capital should be
regarded as. PCA is constructed in such a way that the first main component determined by
it explains the greatest possible part of variability of all factors taken into consideration,
while the second component explains the largest part of the remaining variance etc. In
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addition, each component is orthogonal to all other components, which means that each
component is uncorrelated with the others9.
Principal Component Analysis was carried out for variables described in this paper reflecting
the territorial capital resources for a total of two sub-periods: 2003-2007 and 2007-2011.
The set contains the analysis of nineteen geographically diversified variables that include:


potential road accessibility to the population,



potential availability of railway to the population,



potential availability of doctors,



synthetic measure of the share of protected areas



the percentage of adults with higher education, as a measure of human capital,



specialization index of clusters,



the ratio of the number of overnight foreigners to the number of inhabitants,



the share of exports in industrial sales



change in total employment over the period of five years.



potential road accessibility to population (Road Access),



potential rail accessibility to population (Railway Access),



accessibility within the region reflected by the number of the county population residing
within a 60 minute drive from the center of the voivodeeship (Internal Access),



average travel time to the nearest subregional town, as a measure of access to
administrative services ( Admin Access),



potential accessibility of medical doctors (Doct Access),



percentage of population served by sewerage (Sewerage),



synthetic measure of the share of protected areas (Protected Areas),



synthetic indicator of voter turnout, as a measure of social capital (Social Capital),

9

Vectors whose direction is designated by each of the components intersect at a right angle.
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the percentage of adults with higher education, as a measure of human capital (Human
Capital),



specialization clusters index (Clusters),



index of clusters diversity (Cluster Divers)



index of clusters importance for the economy of the county (Clusters Imp)



the percentage of employees in the industry (Indust Empl)



ratio of the number of overnight foreigners to the number of inhabitants (Foreigners)



the ratio of students to the number of inhabitants (Students)



the volume of industrial sold production per capita (Indust Prod)



share of exports in the industrial sold production (Export)



long-term changes (5 years) in the percentage of people working in the county (Empl
Change)



long term (10 years) net permanent migration (Migration).
Due to the fact that a longer travel time to the nearest sub-regional center is equivalent to a
more difficult access to administrative services, this variable was transformed into a
stimulant.
Table 8. presents correlation coefficients between all variables for which the principal
component analysis was performed.
Table 8. Correlation matrix between all the variables describing territorial capital resources
Road

Railway Internal Adm

Doct

Protected Social Human

Access Access Access Access Access Sewerage areas
Road
Access
Railway
Access
Internal

Clusters Cluste

capital Capital Clasters Divers

1,000

0,899

1,000

0,364

0,421

1,000
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Imp

Access
Adm

0,414

0,423

0,347 1,000

0,986

0,904

0,429 0,432 1,000

0,127

0,182

0,303 0,427 0,133

1,000

-0,404

-0,386

-0,170 -0,359 -0,386

-0,132

0,055

0,100

0,274 0,235 0,121

0,027

-0,061 1,000

0,222

0,273

0,456 0,502 0,289

0,630

-0,166 0,450

1,000

0,658

0,642

0,412 0,419 0,667

0,230

-0,214 0,092

0,297

1,000

0,650

0,658

0,467 0,440 0,674

0,272

-0,214 0,136

0,341

0,913

1,000

0,579

0,534

0,278 0,327 0,570

0,134

-0,181 0,008

0,175

0,926

0,723

1,00

0,345

0,329

0,052 0,166 0,287

0,476

-0,146 -0,287

0,091

0,406

0,364

0,39

Foreigners -0,125

-0,103

0,194 -0,010 -0,098

0,266

0,199 0,105

0,204

0,027

0,051

-0,01

0,152

0,217

0,556 0,518 0,190

0,540

-0,215 0,370

0,644

0,208

0,265

0,09

0,312

0,308

0,264 0,246 0,307

0,329

-0,135 0,101

0,381

0,301

0,285

0,23

-0,094

-0,041

0,057 0,052 -0,090

0,230

0,090 0,000

0,154

0,035

0,049

-0,00

0,049

0,043

0,233 0,041 0,062

0,012

0,053 0,012

0,053

0,117

0,105

0,11

Access
Doct
Access
Sewerage
Protected
areas
Social
capital
Human
Capital
Clasters
Clusters
Divers
Clusters
Imp
Industr
Empl

Students
Indust
Prod
Export
Empl
Change

1,000
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Migration

0,194

0,257

0,256 0,110 0,228

-0,153

0,003 0,125

0,144

0,438

Source: own elaboration.
Using the PCA method, 19 different components were identified, but only 4 of them were
characterized by eigenvalues higher than 1, and therefore explained a significant part of the
common variation of all the variables. The first four components represent more than 65%
of the total variability of all variables describing the territorial capital, therefore, can be
considered as the main component of multidimensional territorial capital. Each of the
primary variables is represented to a different degree by individual components. Table 9
presents the factor loadings, i.e. the correlation coefficients of variables from four major
components.
Table 9. Factor loadings of four principal components for all territorial capital variables
Component

Component 1

Component 2

Component 3 Component 4

Variable

Part of the total variation explained by the component
33,87 %
13,99 %
8,87 %
8,57 %
Road Access
-0,811
-0,396
-0,126
-0,191
Railway Access
-0,825
-0,291
-0,134
-0,155
Internal Access
-0,614
0,327
-0,223
0,195
Adm Access
-0,643
0,290
-0,151
-0,209
Doct Access
-0,832
-0,348
-0,184
-0,139
Sewerage
-0,451
0,592
0,435
-0,272
Protected areas
0,406
0,079
0,237
0,500
Social capital
-0,207
0,385
-0,589
0,205
Human Capital
-0,630
0,675
-0,073
-0,001
Clasters
-0,853
-0,256
0,108
0,254
Clusters Divers
-0,852
-0,170
0,048
0,247
Clusters Imp
-0,720
-0,348
0,151
0,226
Industr Empl
-0,453
-0,136
0,723
-0,209
Foreigners
-0,050
0,478
0,177
0,373
Students
-0,493
0,721
-0,187
-0,104
Indust Prod
-0,482
0,146
0,322
-0,146
Export
-0,073
0,316
0,466
0,236
Empl Change
-0,098
0,006
0,016
0,479
Migration
-0,368
-0,202
-0,026
0,652
Note: shown in bold are the highest correlation coefficients between the principal
component and the variable representing territorial capital.
Source: Own elaboration.
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0,474

0,34

Fig. 32. Territorial capital variables of the first and second principal component in twodimensional space
Source: Own elaboration.

The first principal component, which explains almost 34% of the total variability of all factors
taken into account, reflects to the greatest extent the diversity of variables describing
accessibility, including both transport accessibility and the availability of services of general
interest (here: administration and medical services). This component also shows a high
degree of variables related to the functioning of the clusters in the counties. It can therefore
be interpreted in the spirit of the analysis of the new economic geography as a reflection of
the benefits of agglomeration. On the other hand, human capital, the number of students,
the number of foreigners, as well as access to the sewerage system is best represented by
the second principal component, although the correlations in this case are significantly lower
than for the first component. This component represents the dimension of knowledge,
including openness to the world at large and advancement of civilization. The third
component of the index to the greatest extent describes the variability of employment in
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industry, exports and social capital (this time with the opposite sign). It can be interpreted as
the ability to enter into external network connections of an economic nature. Other
variables, that is long-term migration, long-term change in employment and the coverage of
protected areas are most closely correlated with the fourth component, except that the
correlation of the last of these variables is negative, which means that this variable is
spatially distributed differently than other variables. These components illustrate the
temporal dimension of territorial capital (dimension of long duration).
Figure 32 shows how the original variables are situated in two-dimensional space defined by
the first and the second principal component. In interpreting the figure it can be seen that
the variables describing transport accessibility and availability of medical services are very
similar in direction. Similar direction also characterizes clustering variables, as well as
employment in industry and migration. Close to each other are also the following variables:
human capital, students and sanitation, as well as social capital. The number of foreigners
and export exhibit almost the same direction. Of all the variables analyzed only the share of
protected areas is not negatively correlated with the first principal component.
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