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Abstract

This paper presents an attempt to measure territorial cohesion in Palishmstances. 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 appliéa order to identify key elements of territorial cohesion related to its
territorial capital dimension. Those elements have been measured and mapped. Using statistical
analysis ofprincipal component the three components of territorial capital as a kegcaspf
territorial cohesion were identified allowing fichieve a synthetic index tfrritorial cohesion (in its
territorial capital dimension).

The paperpresent results of the researcbf the Institute financed bythe Polish National Science
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Growth "(no. 201205/B/HS404212).
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1. Introduction

Territorial cohesion according to the research conducted by the InstifitBevelopment

(Zaucha 201ypossesses three dimensions:

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

unit (the efficiency of policies),

Territorial cohesion understoods the contribution of regiondhctors (territorial asset$ to

economicgrowth (territorial efficiency),

Territorial cohesion as an enabling platformfor the specific spatialobjectives of

developmentpolicies

The measuremerof those three dimensions hasever been attempted in Poland so far. The
first aspect can be measured with the use of surveys and in dephviaws. 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
allowingtemporal comparisons for measuring the gmgress 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 measuremeat 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 regad 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
¢tKS GSNIY2BREGSNNDILIAGEE ¢ 61 &8 adzZ33SaiSR F2N GKS

in the context of regional policy by OECD in its publicafierritorial Outlook OECD 2001).

dTerritorial capital refers to the stock of assets which form the basis for gemluus



development in each city and region, as well as to the institutions, modes of denisikimg

YR LINRPFSaarzylt ajAatta (G2 YIS oSad dzasS 27
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climate, traditions, natural resources, quality of life or the agglomeration economies
provided by its cities, /.../ business incubators and industrial districts or other business
ySig2Nl a GKFd NBRdzOS 0 NRY SYAISINGRS LIOF R § ¥ O AkSac
understandings, customs and informal rules that enable econ@uiiorsto work together

under conditions of uncertainty, or the solidarity, mutual assistance andptimg of ideas

that often develop in clusters of small and diem-sized enterprises working in the same
aSOG2N) 60a20ALt OFLAGIEO YR flradtesr kdddk |
listing, however, lacks a clear reference to such territorial growth factors as accessibdity

clearly distnguished 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, 1)  NHdzSa GKIFdG bOKA& aldSNNAmetemMNIr £ OF L
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.€., they are more competitive beoaae of the relative costs of
FLOU2NAR 2F LINPRdAzOGA2Yy 0SS odzi +faz2 oaz2ftdziS IR
to show that territorial capital presumes a uniqueness of each region in the spheres of
spatial structure, socieconomic potentialand factors which stimulate its development

0.l Z2ZalA HAMOZ pcULOD

Markowski (2011), on the other hand, believes that territorial capital is most frequently
interpreted as accessibility material and normaterial factors on a given area which might

form spedfic 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 temytoTerritorial capital

has a characterof aspatio SYLI2 NI f f &8 Reéyl YAO aO2YL}X SE Of dzo
0KS dzaSNER 02F (GKS Ofdzo0v 2LISNIGAY3TI gAGKAY (KS

hand, Capello et al. (2009) understand bysthapital a set of resources located on a given



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 contaithe folbwing elements (fig. 1) forminggrritorial

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 assetsesulirces 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 extjusitailureg or
rather a limited competitiveness; in terms of consumptiomelated applicability (for

instance: licensing of motorways)

d) mixed (tangible and nomaterial) public goods: agglomeratioalated profits,
clusters, connectivity or, in other wds, using physical accessibility for effective exchange
and obtaining informationg 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 nomaterial) 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 pulgitvate pertnership) as

well as management of space and cultural resources (market plus government failure),

f) mixed (tangible and nomaterial) private goods: relational market services
(concerning, for example, technological transfer or transfer of research results by private

companieslooking for partners and suppliers) or univerdigsed enterprises of the spiiff
type,
Q) intangible public goods: social capital (institutions, trust, reputation, system of

values, behavioral models,



h) intangible impure public and club goods: relatibreapital (ability for joint actions

and cooperation, qualifications in this sphere)

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

knowledge), soft external benefits.

High rivalry

(pnivate
goods)
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(public
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Fig.1. Typology of territorial capital components
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Mixed goods
(hard + soft)

Materiality

Intangible goods

(soft)

Respective definitionsg although they differ from one another in detaitsindicate that

territorial capital encompasses all factors which affect economic growth have anodbile

character; in other words, they cannot be easily tramsfd 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, clustergavernance.

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 @piccombining the Territorial
Agenda of the EU 2020 with the Europe 2020 Strategy. The keys in questigBaree et

al. 2011, Zaucha et al. 2014ccessibility, services of general economic interest, territorial
capacities/endowments/assetscity netwaks as well as functional regions. They all

constitute spatial indicators of growth.

Accessibility coverstransport accessibility, accessibility to energy networks asd

connectivity. Such factors are important though not sufficient preconditions foccthation

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

2F NBfSOIyld aSNBAOSaAD !a LINEBRVENKYIKANS I (IAIRT
changes in accessibility can have dramatic implications on the cumulativeeisédircing

catastrophic processes of economic development or implosion.

Services of general economic interest

Services of general economic interest statdhe origin of the territorial cohesion concept.
Such services are defined amrket and normarket services which public authorities class
as being of economic interest and subject to specific public service obligéiiaas2001).
Services of generalcenomic 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 intensificatidnglmbal competition
dramatically changed the specialisation andogeration 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 emgemts in sustaining the

economic base of any given territory. One such example here could be factors such as:
clusters, urbanmilieu, geographical locationgultural networks and natural, particularly,
WINBSYQ NBaz2dzZNDSa I yR SolgvaldfasoctivcapiaBNAp b A5 DS R a
AYGSNRSLISYRSYOASAE | OThgeth® Mvith Accasdbilith éhd ervidesiofl n M = ™



general economic interest they form the necessary preconditions for city networking and the

creation of functional regions.

daty networksi.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 andldage

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 developmemtgieusis ofprimary importance.

A similar role to that of the city networks is performed by the concegdunttional regions

for coherent contiguous territories (economy of places). Such regions are formed by
adjacent territories tied together by intensive so@omomic relations.Functional regions
covered both urban and rural space, integrating the#al 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 &ising a critical mass for development and
diminishing the level of vulnerability to external shocks has been frequently underlined in
economic and spatial analysis. Wklhctioning functional i.e. compact or sustainable
regions or larger cities are alsmowever, 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 cdpftaéd

above (Camagni 2008 Accessibility, city netwking 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 conge 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 fombovementioned cohesion

Identification and selection of territorial keys in the Polish Presidddagkground Report
(Bohme et al. 201)1were an effect of a thorough analysis of the so called linking issues
combining the content of the two abowamentioned documents {aucha et al. 20)4The

selected keys are highly susceptible to territorial differences and the needs of the old and
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presented in the following table (1)

Tabk 1. Territorial keys

Territorial keys

1. Accessibility

> >

>\

Linking issues
Global accessibility
European and tranborder accessibility

National accessibility and daily accessibility betwg

metropolises

Accessibility of the main, and secondary, centres i¢rea

accessibility including services of general economic intere
Modal split, public transport, intermodal transport change
E-connectivity

Access to energy networks

2. Service of
general economic

interest!

>\

>\

>

Services of general economic interest (spbrggopulated

areas)
Access to services of general economic interest

Investing in education

3. Territorial
capacities/

endowments/ assets

> > > > >

>\

Territory-bound factors (locahilieusetc.)

Local innovation systems & networks

Wise management of cultural anctural assets
Renewable and local energy production
Territoriallyrelated characteristics for energy production

Revitalisation of cities

! After the 5th Cohesion Report, we used the notiorsefvices of general economic interest that, in line with
the Treaty of Ansterdam, includes education, healthcare and commercial, financial, and business services



Accessibility of secondary grawpoles and regional centres

Public transport connections to regional centres.

4 City networking A Interactions between metropolises at the EU scale
A Interactions between the main national growgioles,
A Territory-bound factors (locanilieusetc.)
A Accessibility of metropolises and between metropolises
5 T A Enlargement of local labour markets,
regions A Critical mass of means through territorial cooperation,
A
A
A

Compact cities (sustainable cities)

SourceZaucha et al. 2014

Henceforth, linking issues will serve as a basis for proposed indicators. Example indicators
listed in the Paosh PresidencBackground ReporBohme et al. 201)lare 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 quantificdtio
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 presemaperis pointing to the possible inditors 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 Rand in spatial terms (Ingute for Development Working Paper
011/2015.

Seeing as the indicators put forward in the curr@aperare to be the basis fantroducing
territorial capital into the growth model, three general rules are takato account, as

follows:
A the principle d relatively easy access to primary data,

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

10



A the principle of susceptibility to possible interventions (indicators the value of wdiahges
at least in medium term and as &sult 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 Concep{(I2639 2011,

Korceli et al. 201). Each description includes potential indicators that can be used in

jdzt YGATAOLFGAZ2Y 2F (KS aG1Sea¢d az2NB2OSNE | Ol A
discussed. At the end of the subsections below, a set of possible indicatsuggested.

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 literaturgie. GS dzNBE | YR 9012 HAanamT DdziASNNBIT = Hn
2013b).

However, we can encounter numerous definitions of the term. Four basic measures of

accessibility are used in the currently applied research (for detaitsochornicki et al.
2010:

A aacessibility understood as the transport infrastructure (expressed in, for instance, road and

railway network density);
A time (isochronal) accessibility frequently equated to cumulative accessibility;

A potential accessibility, which includes all relationshivita given set of regions (matrix

approach) as well as their masses and time distance;

A personbased accessibility, including daily accessibility in the system of meamgveina

category.

In European sources, potential or, less frequently, isochronasadaility is most commonly
used. Accessibility made its way to the¢h EU Cohesion Report (CEC 20Thus the
perception of infrastructure development gained a territorial dimension to a larger extent.
The analyses proved that not only transportation deainderstood 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 acessibility, 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) aswvell as for simulating the results of operations in the plannpiwase.
Another benefit of the potential accessibility indicator is the fact that it takes into account
the changes in the distribution of massemost frequently, population. Thus, in longte
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 distaseay 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 Europeascale research on potential accessibiligs been conducted for years, mainly

in German centregSpiekermann, Schurmann 200and for the purposes othe ESPON
projects e.g. SeGl, FO@@H some othersESPON 2004; 2010; 2013, 2012a; 2012b; 2014a;
2014b). What is more, some countries (Spain, &al, 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 mailogy employed as well as the distribution of the
demographic and economic potential in Europe determine the highest values of the

I O0S&aaAoAtAGe NrXrdS 2F GKS NBIA2Yy OF fof SR at
Germany, France, Belgium and Luxembutds 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,-bjpged rail) or
infrastructuregaps (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 accessibdity,

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 nati@al 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 I1). The work is
carried out by the Institute of Geography and Spatial Organization Polish Academy of
SciencesIGSO 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 gdausther important
indicator is time accessibility, which, apart from the facilitycaftographic presentation,
raises a possibility to create standards ascribed to particular administratiits (e.g. a
population living within an isochrone delineating a regional labour mark&0 minutest

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 dailcessibility in networks of

metropolises.

The linking issuesof the accessibilityterritorial 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 pportion of environmentfriendly or public transport is more
beneficial to territorial cohesion. The problem is posed by the very definition of the term
GSYDANENNSYRE &¢ I a @S¢t f 4 20KSNJ FI OG2N»a
metropolitan) and peipheral areas (including rural ones).

Problems with adequate data, on the other hand, may pose a difficulty in quantifying
accessibility in terms of energy and telecommunicatitshentification of one diagnostic
indicator for the former is especially detained 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 the broadband Internet. This indicator, however, must be
suplemented with the element of-eompetence 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 onlineA( O 1 I). The sfingtrof

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 onlyaimying 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 acssibility indicators for the purposes of territorialisationear
presented in detail in Tabl2. 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.

Table2. Territorialkeyt accessibility potential indicators

Linking issues Indicators Notes

Global accessibility | Time accessibility indicator relating { Optionall, the measure car

maritime ports and airports as globa be calculated separately fo

transport nodes passenger transport and

freight transport.

European and crosg Potential multimodakccessibility Analyses for road transport

border accessibility indicator (or separate ones for railwg exist Rosik 201}, for other

and road networks) calculated at the modes andnultimodal

European lgel
transport, however, they

will be available in 2015.

14



Time accessibility indicators in regar
to the junction points of neighbouring

adFiSaQ Ay FNIF &l N

Optionally, it is possible to

make analyses in a

complete

systemfor two

neighbouring
countries or regions divideg
by a political border (cf.

2 At 01206410 S

National

accessibility
and accessibility

between

metropolises

Potentialmultimodalaccesdility

indicator (or separate ones

for railway and road networks

calculated at a national level

Optionally, the measure ca

be calculated separately fol

passenger and  freigh

transport; the modernised

WMDTII(multimodal
accessibilityndicator type

I1) will be available

in 2015

Daily accessibility indicator{0

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)

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 availablen 2015.
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Modal split, public

Proportion of more enviroment

friendly modes in passenger transpo

The structure of the

indicator is uequivocal and

transport,

intermodal appears to be most
transparent as regards to

transport
commuters using public
transport within a
metropolis

E-connectivity Percentage of population with acceg This indicator is not

to broadband Internet services

commonly available in
Poland (theres only data

regarding the supply

that operators provide) and

it should be additionally

suplemented with thee-
literacy (Internet skills)

indicator
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Number of people filing the PIT An alternative indicator,
(Personalncome Tax) tax return availableand combining

online both the infrustructure and

competence element. It is
employed in the analyses

within the project called

Developmental Trends of

the Mazovia Regiorq (A O |
2014). Using the percentagg
of people who submit the
tax return online would be
more adequate (as many

people in rural areas are ng

PIT remitters)

Access to energy | Transmission network density Difficulties in acquiring

Networks gualitative data

Source: own elaboration

In conclusion, most indicators enabling the evaluation of transmtessibility 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 congpltary significance. The
indicators of modabplit 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 metblodical development.
The indicators used in the quantification of territorial capital are:

potential road accessibility indicator calculated at the national level (WMDT 1I) (fig. 2 and
3);

potential rail accessibility indicator calculated at the natiblexel (WDDT { road

accessibility indicator(fig. 4 and 5);
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Bl 18.2- 553
[ 55.3- 859
[] 85.9-119.2
[]119.2-160.0
[ 160.0 - 213.2
Bl 213.2-290.3

Fig. 2. Potential accessibility to population in 2005 (average for Poland = 100)

{ 2dzNOSY 26y Stlo2NrGA2y 2y (KS olaira 2F (GKS
Institute of Geography and Spatial Organisation PAS

Note: The average for Poland in 260610 = 100.
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Bl 182- 553
[ 553- 859
[] 859-119.2
[]119.2 - 160.0
[ 160.0 - 213.2
B 213.2 - 290.3

Fig.3. Potential accessibility to population in 2010 (average for Poland = 100)

{ 2dzNOSY 26y Stlo2NIGA2Yy 2y (KS o Prjfiomeh&d (GKS
Institute of Geography and Spatial Organisation PAS

Note: The average for Poland in 260610 = 100.

The best road accessibility is observed in Upper Silesia and Cracow as well aslase¢he

vicinity of the capital city of Warsaw. The wosstuation prevails in districts located along

the eastern border and in the norteast and northwest of Poland. In the south of Poland,

the area of relatively better accessibility extends to the Czech border. Larger peripheral
areas formed along the renrang borders. Comparing 2005 and 2010 shows a significant
improvement in the accessibility of the Tricity metropolitan area and the passage joining it
GAUK (GKS OSYGNB 2F t2fltyR la ¢Sttt a Ay GKS
the commissiomg of several motorway sections. The areas where the value of the indicator

is the highest are concentrated around potentiaidailar systems of Cracow and Katowice as
Sttt a 2INEI¢g YR _sRT® ¢KS SYSNHAy3 LAOHU
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 particul@gions, 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 figurdsand 5. Certain regions haxecorded a decline

in rail accessibility in that perigdvhich was a result of closing railway lines or decreasing
speed as a consequence of the progressing dedsataon of networks or ongoing

renovation works. It turns out that the situation affected 1/4 of all the network sections.

B 79- 478
[ 47.8- 81.8
] 81.8-122.6
[1122.6-170.3
[ 170.3-225.4
B 225.4 - 307.2

Fig.4. Potential ral accessibility to population in 2005

{ 2dzNOSY 26y Stlo2NrGA2y 2y (KS olaira 2F (GKS
Institute of Geography and Spatial Organisation PAS

Note: The average for Poland in the years of 20050 = 100
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Bl 79- 478
[ 47.8- 81.8
] 81.8-1226
[]122.6-170.3
[1170.3-225.4
[ 225.4 - 307.2

Fig.5. Potential rail accessibility to poputeon in 2010 (average for Poland = 100)

{2dz2NDOSY 2¢6y Stlo0o2NIiGA2y 2y (KS olaira 2F (GKS
Institute of Geography and Spatial Organisation PAS

Note: the average for Poland in the years of 2@08.0 = 100

The spatiasystem of potential rail accessibility is more closely related to the distribution of
particular railway lines, which is a result of the lack of rail infrastructucertain regions of

the country as well as a considerable disparities in terms of thasit 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 seathof Poland and

the dense areas bordering with Ukraine aBlib\akia. The area characterised by the highest

value of the indicator encompasses the agglomerations of Warsaw and Upper Silesia as well

as, secondarily, Cracdawy R 5 RT ® ¢KS RAAGNRAROdzOA2Y Ff &2 Ay
t 21T yFZ yR DRNEZYA(/ NIaO6l t &2 2ANEFO O 6 ©

As mentioned before, in contrast to the situation on roads, the time period fBQ®5 to
2010 failed to bring positive changes in rail accessibility of umiterefore, it can be
assumed that, in that period, the increase in theri@rial cohesion of the country was

determined by several larggecale 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 cdroweyver,

level the territorial disparities in this regard. On the contrary, initially, lesgae
investments increase the spatial polarisation (some units are much more accessible than
others). Only a sustained and consistent process of developmenhieafi¢twork leads, from

a certain point, to rdevelling 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, nacedgsibility

(in spatial terms)availability (understood as the existence of particular service facilities in a
given area) andaffordability (understood as financial achievéty 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 certafacilities 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 SdGl projec
(ESPON SeGil 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 tesmrviceis broader than its colloquial
understanding andliffers, 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 SeGl project,
Services of General InterdstNE R S F A y S RSotiah Setviced éf Gexiéral [Atdrasd
Services of General Economic Inter@stluding the technical, telecommunications and
postal infrastructure). Th&ocial Services of General Intel@®, as stated in the project, the
services within the labour, education, health care, childcare anéretde, welfare and

social housing market&GPON 201).a
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The first set of indicators illustrating the Services of General Interest was proposed in the 4th
EU Cohesion ReporCEC, 2007; Marques da Costa J01tLlcomprised transport services
(density andthe 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 wlatd 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 servieas, 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 differgtiating the indicators showing the situation of general

interest services and the context of their operatiflarques da Costa et al. 2013

The indicators of the broadly understood provision of general interest services were tested

with the use of factubstatistical data at the European level and within tese studiesn

the ESPON TRACC and ESPON SeGl projects. The ESPON TRACC project put forward
alternative methods of determining accessibility to services by utilising an inverted measure

of time accesibility (e.g. number of higher secondary schools accessible within a travel time

upto 30YAydziSav FyR | YSIF&da2NBE 2F LRGaSyaiart | 00
the centres. The latter measures the accessibility to health care as the potettedsability

G2 YSRAOIfT R2O00G2NBR 060gK2aS ydzYoSN) 6SOIYS (K¢
measures were characterised by a higher spatial variability than in the case of traditional
measures of service provision (e.g. density of facilities in relattto area or population

number). Thus they fulfilled the criteria for the territorialisation of policies.

The ESPON SeGl project proposed an extensive set of 50 key ind{Eatarsr, Milbert
2013. Most of them were related to population number, and, tbfore, illustrated the
existence of different facilities and network systems in analysed units. In practice, a case

study within the same projeqd ¢ A DG S|1 SO | f ®@ wnwmo)lattempted agy A |1 |
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analysis of the level of services in differemuantries according to the same indicators.

Comparability of the data turned out to be limited

The analyses carried out in the ESPON TRACC and ESPON SeGl projects proved, as well, that
Poland is relatively well and evenly equipped in such services of @enerest 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 thws 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 mediursized centres also offer a much wider range of available choices

regarding education fadiies.

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 Cor2@pd-KPZK 2030MRR

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. Thewnent 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 Developmenade an attempt at delimitation of areas

with the poorest accessibilityo public services (understood as functional areas, cf. the
further part of this work). The task turned out to be diffic(ftomornicki 201 In the first
variant of the delimitation attempt, a method was adopted entailing the fulfilment of certain
bounday 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 fbe tindicators
representing the types of services described in KPZK 203the 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 eveslyitiited 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

24



(sometimes only a short distance) across county borders. Therefore, the evaluation of the
indicator for the purposes of delimitation was redtye. 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)ral the quality of the facilities. To summarize, also in this case the
evaluation of the usefulness of the delimitation indicator was negatime. alternative
solution was found in the use of the aforementioned potential accessibility indicator, which
substtutes 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, ter&io 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 sewagtment 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 waterpipe network was frequently extended withowt 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,clvhinay also lead to pathology

and thus presents difficulties in correct interpretation. The percentage of residents
connected to sewerage systemvas used as the measure. The emerging picture was

coherent and provided a premise for a positive evaluatiothefindicator.

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 asmbkasure. 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 infrastructee is presented by the transport accessibility to the centres which offer
relevant facilities. The assumption was that since basic iagsd facilities are evenly

distributed in space (primary schools, health care units, cultural centres), the acctss to
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services is determined by the accessibility of higleeel facilities (secondary schools,
institutions of higher education, specialist outpatient clinics, hospitals, cinemas and
theatres) located in the nearest county and voivodeship centres. Moredter sewerage
ataidsSyQa I @FrAfFroAfAGE (2 LRLMzZ I GAZ2YS gKAOK
third variable. The study employed the time accessibility indicator based on the speed model
of Institute of Geography and Spatial OrganisatihS (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 serms 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 comglitire those

presentedin Table3.

Tab.3. Territorial keyg services of general interestpotential indicators

Linking issues Indicators Notes

Access to services ( Density (level of provision) of certain The indicator may fail to

general interest 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
interest in sparsely
populated and

depopulating aras

Time accessibility to certain facilities

(universities, hospitals) or time
accessibility to centres of a particula

category

The indicator meets

expectations as

regards facilities of a highe
category; in other cases a
better option is presented
by aninverted indicator
which shows the choice of

facilities

available at a certain time t

a

resident of a unit

Potential accessibility to medical

doctors

The indicator is
characterised by a high
spatial variability, it
efficiently reflects the
available chixe of medical
services and includes a
component of quality

(specialist

personnel)

Education

infrastructure

Number of particular education

facilities during a certain access timg

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, thefollowing indicators were quantified for the purposes of the study:

synthetic indicator for accessibility to highlewel services (time accessibility to county

capitals) figures 6 and 7;

potential accessibility to a particular group of service providéesgy. medcl doctors)

fig. 8 and 9;

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

C2NJ GKS LlzN1J2asS 2F AffdzadNIGAYy3d GKS | 00Sa

administrative level, average travel timé¢s minutes) to the nearest subregional town

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 voivodedoi (be

1999) as well as towns with the status of a county within the areas of conurbation (Upper Silesia and Tricity).

hdzi 2F G(G26ya 6A0K GKS O2dzyGe adliddza | sAy2dz2l OASS
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 elaraton2y GKS ol aia 2F RIFGF LINBLI NBSR o@
PAN (Institute of Geography and Spatial Organization, Polish Academy of Sciences).
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