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Abstrakt 

 
 
W prezentowanym artykule ǇƻŘƧťǘƻ ǇǊƽōť zmierzenia ǎǇƽƧƴƻǏŎƛ ǘŜǊȅǘƻǊƛŀƭƴŜƧ ǿ polskich warunkach. Z 
ǊƽȍƴȅŎƘ ǇƻǿƻŘƽǿ, takich jak ƻǎƛŊƎƴƛťǘȅ ǎǘŀƴ wiedzy oraz ŘƻǎǘťǇƴƻǏŏ ǇƻǘǊȊŜōƴȅŎƘ informacji czy 
danych ǎǘŀǘȅǎǘȅŎȊƴȅŎƘ ǿȅƪƻƴŀƭƴŜ ƻƪŀȊŀƱƻ ǎƛť dokonanie pomiaru tylko ƪŀǇƛǘŀƱǳ ǘŜǊȅǘƻǊƛŀƭƴŜƎƻΣ ƪǘƽǊȅ 
ƧŜǎǘ ƧŜŘƴȅƳ Ȋ ƎƱƽǿƴȅŎƘ ŜƭŜƳŜƴǘƽǿ ǇǊȊȅƧťǘŜƧ ŘŜŦƛƴƛŎƧƛ ǎǇƽƧƴƻǏŎƛ ǘŜǊȅǘƻǊƛŀƭƴŜƧΦ  Koncepcja kluczy 
terytorialnych ȊƻǎǘŀƱŀ ǿȅƪƻǊȊȅǎǘŀƴŀ Řƻ ƛŘŜƴǘȅŦƛƪŀŎƧƛ kluczowȅŎƘ ŜƭŜƳŜƴǘƽǿ ǎǇƽƧƴƻǏŎƛ ǘŜǊȅǘƻǊƛŀƭƴŜƧ 
ȊǿƛŊȊŀƴȅŎƘ Ȋ ƧŜƧ ǿȅƳƛŀǊŜƳ Ƨŀƪƻ terytorialnego ƪŀǇƛǘŀƱǳΦ tƻǎȊŎȊŜƎƽƭƴŜ ŜƭŜƳŜƴǘȅ ȊƻǎǘŀƱȅ ȊƳƛŜǊȊƻƴŜ ƛ 
odwzorowane na mapach. tǊȊȅ ǳȍȅŎƛǳ statystycznej analizie ƎƱƽǿƴȅŎƘ ǎƪƱŀŘƻǿȅŎƘ ǿȅƻŘǊťōƴƛƻƴƻ trzy 
ǎƪƱŀŘƻǿŜ Ƨŀƪƻ ǎȅƴǘŜǘȅŎȊƴe mierniki ƪŀǇƛǘŀƱǳ ǘŜǊȅǘƻǊƛŀƭƴŜƎƻΦ hŘȊǿƛŜǊŎƛŜŘƭŀƧŊ ƻƴŜ ǿ ǳƻƎƽƭƴƛƻƴȅ ǎǇƻǎƽō 
ǎǇƽƧƴƻǏŎƛ ǘŜǊȅǘƻǊƛŀƭƴŜƧ w tym wymiarze. 
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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). 
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1. Introduction 

Territorial cohesion according to the research conducted by the Institute of Development 

(Zaucha 2014) possesses three dimensions: 

Á Territorial cohesion policy as a process of policy adaptation to the specificity of a territorial 

unit (the efficiency of policies), 

Á Territorial cohesion understood as the contribution of regional factors (territorial assets) to 

economic growth (territorial efficiency), 

Á 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  

¢ƘŜ ǘŜǊƳ άǘŜǊǊƛǘƻǊƛŀƭ ŎŀǇƛǘŀƭέ ǿŀǎ ǎǳƎƎŜǎǘŜŘ ŦƻǊ ǘƘŜ ǾŜǊȅ ŦƛǊǎǘ ǘƛƳŜ όŎŦΦ ŜΦƎΦ ²ƻƧƴŀǊ нлмоΣ моύ 

in the context of regional policy by OECD in its publication Territorial Outlook (OECD 2001). 

άTerritorial capital refers to the stock of assets which form the basis for endogenous 
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development in each city and region, as well as to the institutions, modes of decision-making 

ŀƴŘ ǇǊƻŦŜǎǎƛƻƴŀƭ ǎƪƛƭƭǎ ǘƻ ƳŀƪŜ ōŜǎǘ ǳǎŜ ƻŦ ǘƘƻǎŜ ŀǎǎŜǘǎέ  όh9/5Σ нллмΣ моύΦ  ¢ƘƻǎŜ ŀǎǎŜǘǎ 

ƳƛƎƘǘ ƛƴŎƭǳŘŜ άǘƘŜ ŀǊŜŀΩǎ ƎŜƻƎǊŀǇƘƛŎŀƭ ƭƻŎŀǘƛƻƴΣ ǎƛȊŜΣ ŦŀŎǘƻǊ ƻŦ 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 

ƴŜǘǿƻǊƪǎ ǘƘŀǘ ǊŜŘǳŎŜ ǘǊŀƴǎŀŎǘƛƻƴ Ŏƻǎǘǎ κΦΦΦκ άǳƴǘǊŀŘŜŘ ƛƴǘŜǊŘŜǇŜƴŘŜƴŎƛŜǎέ ǎǳŎƘ ŀǎ 

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 

ǎŜŎǘƻǊ όǎƻŎƛŀƭ ŎŀǇƛǘŀƭύ ŀƴŘ ƭŀǎǘƭȅΣ κΦΦΦκ ŀƴ ƛƴǘŀƴƎƛōƭŜ ŦŀŎǘƻǊΣ άǎƻƳŜǘƘƛƴƎ ƛƴ ǘƘŜ ŀƛǊέΣ κƛΦŜΦκ  ¢Ƙƛǎ 

listing, however, lacks a clear reference to such territorial growth factors as accessibility ς 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)  ŀǊƎǳŜǎ ǘƘŀǘ ϦǘƘƛǎ άǘŜǊǊƛǘƻǊƛŀƭ ŎŀǇƛǘŀƭέ ƎŜƴŜǊŀǘŜǎ ŀ ƘƛƎƘŜǊ 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 

ŦŀŎǘƻǊǎ ƻŦ ǇǊƻŘǳŎǘƛƻƴύΣ ōǳǘ ŀƭǎƻ ŀōǎƻƭǳǘŜ ŀŘǾŀƴǘŀƎŜǎΣ ŦƻǊ ǘƘŜȅ ƘŀǾŜ ǳƴƛǉǳŜ ŀǎǎŜǘǎέΦ  ¢Ƙƛǎ ƎƻŜǎ 

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 

ό.ŀƵǎƪƛ нлмоΣ рсύΦ 

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-ǘŜƳǇƻǊŀƭƭȅ ŘȅƴŀƳƛŎ άŎƻƳǇƭŜȄ Ŏƭǳō ŀǎǎŜǘέ ŀǾŀƛƭŀōƭŜ ŜȄŎƭǳǎƛǾŜƭȅ ŦƻǊ 

ǘƘŜ ǳǎŜǊǎ όƻŦ ǘƘŜ Ŏƭǳōύ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ŀǊŜŀέ όaŀǊƪƻǿǎƪƛ нлммύΦ  hƴ ǘƘŜ ƻǘƘŜǊ 

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 ς or 

rather a limited competitiveness ς 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 ς 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  ς although they differ from one another in details ς 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 
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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 e-

connectivity. 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 

ƻŦ ǊŜƭŜǾŀƴǘ ǎŜǊǾƛŎŜǎΦ !ǎ ǇǊƻǾŜƴ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ΨƴŜǿ ŜŎƻƴƻƳƛŎ ƎŜƻƎǊŀǇƘȅΩ ŀǇǇǊƻŀŎƘΣ 

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, 

ΨƎǊŜŜƴΩ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘe level of social capital (άǳƴǘǊŀŎŜŘ 

ƛƴǘŜǊŘŜǇŜƴŘŜƴŎƛŜǎέ ŀŎŎƻǊŘƛƴƎ ǘƻ h9/5 όнллмΣмрύύ. Together with accessibility and services of 
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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 knowledge-

creation 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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ƴŜǿ 9¦ ƳŜƳōŜǊ ǎǘŀǘŜǎΦ ¢ƘŜ ǎȅǎǘŜƳ ƻŦ ǘƘŜ άƪŜȅǎέ ŀƴŘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƭƛƴƪƛƴƎ ƛǎǎǳŜǎ ŀǊŜ 

presented in the following table (1) 

Table 1. Territorial keys 

Territorial keys Linking issues  

1. Accessibility  

 

Á Global accessibility  

Á European and trans-border accessibility 

Á National accessibility and daily accessibility between 

metropolises 

Á Accessibility of the main, and secondary, centres (regional 

accessibility including services of general economic interest) 

Á Modal split, public transport, intermodal transport change 

Á E-connectivity 

Á Access to energy networks  

2. Service of 

general economic 

interest1  

Á Services of general economic interest  (sparsely populated 

areas)  

Á Access to services of general economic interest  

Á Investing in education 

3. Territorial 

capacities/ 

endowments/ assets  

 

Á Territory-bound factors (local milieus etc.)  

Á Local innovation systems  & networks  

Á Wise management of cultural and natural  assets  

Á Renewable and local energy production  

Á Territorially-related characteristics for energy production  

Á Revitalisation of cities 

                                                 
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  

 

Á Interactions between metropolises at the EU scale 

Á Interactions between the main national growth poles,  

Á Territory-bound factors (local milieus etc.)  

Á Accessibility of metropolises and between metropolises 

5. Functional 

regions 

Á Enlargement of local labour markets,   

Á Critical mass of means through territorial cooperation, 

Á Accessibility of secondary growth poles and regional centres 

Á Public transport connections to regional centres.  

Á 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: 

Á the principle of relatively easy access to primary data, 

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

ǉǳŀƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ άƪŜȅǎέΦ aƻǊŜƻǾŜǊΣ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǊŜƭŜǾŀƴǘ Řŀǘŀ ƛƴ ǘƘŜ tƻƭƛǎƘ ŎƻƴŘƛǘƛƻƴǎ ƛǎ 

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. GŜǳǊǎ ŀƴŘ 9ŎƪΣ нллмΤ DǳǘƛŜǊǊŜȊΣ нлммΤ {ǘťǇƴƛŀƪ ŀƴŘ wƻǎƛƪΣ нлмоŀΤ 

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): 

Á accessibility understood as the transport infrastructure (expressed in, for instance, road and 

railway network density); 

Á time (isochronal) accessibility frequently equated to cumulative accessibility; 

Á potential accessibility, which includes all relations within a given set of regions (matrix 

approach) as well as their masses and time distance; 

Á 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 
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(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 

ŀŎŎŜǎǎƛōƛƭƛǘȅ ǊŀǘŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴ ŎŀƭƭŜŘ άtŜƴǘŀƎƻƴέ όǿƛǘƘ ƛǘǎ ŎƻǊŜ ŀƭƻƴƎ ǘƘŜ ōƻǊŘŜǊǎ 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 
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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 τ 60 minutes τ 

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 

άŜƴǾƛǊƻƴƳŜƴǘ-ŦǊƛŜƴŘƭȅέ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƻǇŜǊŀǘƛƴƎ ƛƴ ǳǊōŀƴƛǎŜŘ όŜǎǇŜŎƛŀƭƭȅ 

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 ({ƛƱƪŀ нлмп). The first of 
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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 τ accessibility τ potential indicators 

Linking issues Indicators Notes 

Global accessibility 

 

Time accessibility indicator relating to 

maritime ports and airports as global 

transport nodes 

Optionally, the measure can 

be calculated separately for 

passenger transport and 

freight transport. 

European and cross-

border accessibility 

 

Potential multimodal accessibility 

indicator (or separate ones for railway 

and road networks) calculated at the 

European level 

 

Analyses for road transport 

exist (Rosik 2012), for other 

modes and multimodal  

transport, however, they 

will be available in 2015.  
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Time accessibility indicators in regard 

to the junction points of neighbouring 

ǎǘŀǘŜǎΩ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƴŜǘǿƻǊƪǎ 

Optionally, it is possible to 

make analyses in a 

complete 

system for two 

neighbouring 

countries or regions divided 

by a political border (cf. 

²ƛťŎƪƻǿǎƪƛ Ŝǘ ŀƭΦ нлмп).  

National 

accessibility 

and accessibility 

between 

metropolises  

 

Potential multimodal accessibility 

indicator (or separate ones 

for railway and road networks) 

calculated at a national level 

 

 

Optionally, the measure can 

be calculated separately for 

passenger and freight 

transport; the modernised  

WMDTII (multimodal 

accessibility indicator type 

II) will be available 

in 2015  

Daily accessibility indicator (0-1) 

between metropolises 

The measure should be 

analysed mainly for public 

transport 

Accessibility of the 

main and secondary 

regional centres 

(including the 

accessibility of 

services of general 

economic interest) 

Time accessibility to the networks of 

centres at a regional (voivodeships) or 

subregional level, percentage of 

population living within an isochrone 

(e.g. 60 minutes) from such centres 

The measure should be 

analysed separately for 

individual and public 

transport; a modernised 

indicator for road transport 

will be available in 2015. 
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Modal split, public 

transport, 

intermodal  

transport 

 

Proportion of more enviroment-

friendly modes in passenger transport 

The structure of the 

indicator is unequivocal and 

appears to be most 

transparent as regards to 

commuters using public 

transport within a 

metropolis 

E-connectivity 

 

Percentage of population with access 

to broadband Internet services 

This indicator is not 

commonly available in 

Poland (there is only data 

regarding the supply 

that operators provide) and 

it should be additionally 

suplemented with the e-

literacy (Internet skills) 

indicator 
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Number of people filing the PIT 

(Personal Income Tax) tax return 

online 

An alternative indicator, 

available and combining 

both the infrustructure and 

competence element. It is 

employed in the analyses 

within the project called  

Developmental Trends of 

the Mazovia Region ({ƛƱƪŀ 

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 

Networks 

Transmission network density 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: 

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

3); 

Á potential rail accessibility indicator calculated at the national level (WDDT II ς road 

accessibility indicator) (fig.  4 and  5); 
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Fig.  2. Potential accessibility to population in 2005 (average for Poland = 100)  

{ƻǳǊŎŜΥ ƻǿƴ ŜƭŀōƻǊŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ Řŀǘŀ ǇǊŜǇŀǊŜŘ ōȅ aŀǊŎƛƴ {ǘťǇƴƛŀƪ όtƘ5ύ ŦǊƻƳ ǘƘŜ 

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) 

{ƻǳǊŎŜΥ ƻǿƴ ŜƭŀōƻǊŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ Řŀǘŀ ǇǊŜǇŀǊŜŘ ōȅ aŀǊŎƛƴ {ǘťǇƴƛŀƪ όPhD) 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 

ǿƛǘƘ ǘƘŜ ŎŜƴǘǊŜ ƻŦ tƻƭŀƴŘ ŀǎ ǿŜƭƭ ŀǎ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ tƻȊƴŀƵΦ ¢ƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ǿŀǎ ƭƛƴƪŜŘ ǘƻ 

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 

ǿŜƭƭ ŀǎ ²ŀǊǎŀǿ ŀƴŘ _ƽŘȋΦ ¢ƘŜ ŜƳŜǊƎƛƴƎ ǇƛŎǘǳǊŜ ŎƻƴŦƛǊƳǎ ǘƘŜ ǘƘŜǎƛǎ ǘƘŀǘ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ 

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 

{ƻǳǊŎŜΥ ƻǿƴ ŜƭŀōƻǊŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ Řŀǘŀ ǇǊŜǇŀǊŜŘ ōȅ aŀǊŎƛƴ {ǘťǇƴƛŀƪ όtƘ5ύ ŦǊƻƳ ǘƘŜ 

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) 

{ƻǳǊŎŜΥ ƻǿƴ ŜƭŀōƻǊŀǘƛƻƴ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ Řŀǘŀ ǇǊŜǇŀǊŜŘ ōȅ aŀǊŎƛƴ {ǘťǇƴƛŀƪ όtƘ5ύ ŦǊƻƳ ǘƘŜ 

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 ŀƴŘ _ƽŘȋΦ ¢ƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ƳŀƧƻǊ ƭƛƴŜǎ ŦǊƻƳ ²ŀǊǎŀǿ ǘƻ 

tƻȊƴŀƵ ŀƴŘ DŘŀƵǎƪ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ /ǊŀŎƻǿ ǘƻ ²ǊƻŎƱŀǿΦ 

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 ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ŀ άǎǳƳέ ƻŦ 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-ƳƛƴǳǘŜǎύ ŀƴŘ ŀ ƳŜŀǎǳǊŜ ƻŦ ǇƻǘŜƴǘƛŀƭ ŀŎŎŜǎǎƛōƛƭƛǘȅ ŀŘƻǇǘƛƴƎ ǘƘŜ ŀƭǘŜǊŜŘ άƳŀǎǎέ ƻŦ 

the centres. The latter measures the accessibility to health care as the potential accessibility 

ǘƻ ƳŜŘƛŎŀƭ ŘƻŎǘƻǊǎ όǿƘƻǎŜ ƴǳƳōŜǊ ōŜŎŀƳŜ ǘƘŜ άƳŀǎǎέ ƛƴ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ƳƻŘŜƭύΦ .ƻǘƘ 

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 (|ǿƛŊǘŜƪ Ŝǘ ŀƭΦ нлмоΤ {ǘťǇƴƛŀƪ ŀƴŘ wƻǎƛƪ нлмоŀ) 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 



  

26 

    

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 

ǎȅǎǘŜƳΩǎ ŀǾŀƛƭŀōƛƭƛǘȅ ǘƻ ǇƻǇǳƭŀǘƛƻƴΣ ǿƘƛŎƘ ǿŀǎ ǇƻǎƛǘƛǾŜƭȅ ŜǾŀƭǳŀǘŜŘ ƛƴ ǾŀǊƛŀƴǘ LΣ ǿŀǎ ƭŜŦǘ ŀǎ ǘƘŜ 

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 ς services of general interest ς potential indicators  

Linking issues Indicators Notes 

Access to services of 

general interest 

 

Density (level of provision) of certain 

facilities for particular types of 

services in 

administrative units (e.g. number of 

facilities per capita) 

The indicator may fail to 

show the required territorial 

variability due to the 

universality of some public 

services 
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Services of general 

interest in sparsely 

populated and 

depopulating areas 

 

Time accessibility to certain facilities 

(universities, hospitals) or time 

accessibility to centres of a particular 

category 

The indicator meets 

expectations as 

regards facilities of a higher 

category; in other cases a 

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 

doctors 

The indicator is 

characterised by a high 

spatial variability, it 

efficiently reflects the 

available choice of medical 

services and includes a 

component of quality 

(specialist 

personnel)  

Education 

infrastructure 

Number of particular education 

facilities during a certain access time 

There is an alternative, 

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: 

Á synthetic indicator for accessibility to higher-level services (time accessibility to county 

capitals) figures  6 and  7; 

Á potential accessibility to a particular group of service providers (e.g. medcl doctors)  

fig. 8 and  9; 

Á percentage of population connected to the sewage system figures  10 and  11; 

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ ŀŎŎŜǎǎ ƻŦ ŜŀŎƘ ŎƻǳƴǘȅΩǎ ŎƛǘƛȊŜƴǎ ǘƻ ǘƘŜ ŎŜƴǘǊŜǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ 

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). 
hǳǘ ƻŦ ǘƻǿƴǎ ǿƛǘƘ ǘƘŜ Ŏƻǳƴǘȅ ǎǘŀǘǳǎ |ǿƛƴƻǳƧǏŎƛŜΣ DǊǳŘȊƛŊŘȊΣ WŀǎǘǊȊťōƛŜΣ ²ƻŘȊƛǎƱŀǿ ŀƴŘ wȅōƴƛƪ ǿŜǊŜ ƴƻǘ ǘŀƪŜƴ 
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 ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ǇǊŜǇŀǊŜŘ ōȅ aŀǊŎƛƴ {ǘťǇƴƛŀƪ όtƘ5ύ ƻŦ LDƛt½ 

PAN (Institute of Geography and Spatial Organization, Polish Academy of Sciences). 

 


