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Publishable Summary

Deliverable3.5 of Work Package 3 REPAIR project presents an integrated analysis of th
OFradsS addzRe Ay GKS _sR1T NB3IAZ2Y gAGK | F
waste fraction) production and processing, and the transition to a circular society. It
comprises spatial, social and material flow analyses of this case study area and follow:
the guidelines of D3.1 and D3.3. The main goal of the report is to present the status quo
2F I ¢l adsS Yryr3aSySyid aeadsSy Ay _wad o
{20AFf 1ylféeasSa FT2NJ GKS _sRT aSOiNRLRtAD
REPAIR project, selecting the appropriate type of waste, which will be subjected to a
detailed analysis become a necessity. Considering statements of the Used Boar
YSYOSNEZ t![[ ¢62N]akKz2LAQ LI NIAOALIvyiGa |
agglomeration in the field of proper waste management, it was decided to conduct the
material flow analysis concerningoiodegradable municipal waste regarding the

Vegenble, Fruit and Garden (VFG waste) fraction. Finally, this report reflects on the
factors disturbing the waste flow and summarize with some policy recommendations.

(61
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1. Introduction

This reportg Deliverable 3.5 of WP8concerns an integrated analysis of tfudlow-up
OFrasS 2F¥ _sR1T 2F (KS al02L) 2F ¢ladsS 3ASyS
and material flow analyses of this case study area and follows the guidelines of D3.1
(Geldermans et al., 2017) and D3.3 (Geldermans et al., 2018). Tingoahdf the report
Aa (2 LINBaSyid GKS adlrddza ljdzz 2F I o6l a8

Chapter 2 is dedicated to the Spatial and Social Analyses. It presents the research resul
2F (GKS t2flyR YR _sRi O &S -ecéndeR analysis (i
and is divided into a numerous subtasks: geographical situation and the natural
environment, demography, labour force, economy, transportation, wastescapes. An
elementary spatial and socieconomic analysis on a national level precedes andemor
detailed analysis on focus area level. As well that part concern the analysis of waste
sensitivity addressed by local stakeholders.

Chapter 3 enables the identification of key activities and actors with their geolocation
related to material flows to abw a spatial understanding of the network of actors at the
focus area level. This understanding is crucial for the development of suiting eco
innovative solutions. Taking into account assumptions of the REPAIR project, selectin
the appropriate type of wae, which will be subjected to a detailed analysis become a
ySOSaaardteo /2yaARSNAYy3a adlaSySydaa 27 i
LI NHAOALI yi&a YR 0SFENAY3I AY YAYR OKLIf S
proper waste management, it @ decided to conduct the material flow analysig
concerning biodegradable municipal waste regarding the Vegetable, Fruit and Garden
(VFG waste) fraction.

/ KFLXISNI n O2yOSNya | NBFESOlAzy 2y (GKS

2. Spatial andociceconomic analysis
2.1%atial and socieeconomic analysis Poland

2.1.1.Geographical location and the natural environment
Poland is mainly a lowland country located in Central Europe. The landscape is diversifie
in the north by numerous lakes and pagacial hills, whereas in theugth is enriched
by the mountain ranges of the Sudetes and the Carpathians. Temperate transitional
climate is characterized by a varied impact of air masses flowing from diverse directions.
In the east the continental, whereas in the west the oceanic ihpae more
pronounced. In general, climatic conditions foster diversification of vegetation and
enable agricultural cultivation of a large variety of plants (Kondracki, 2011).

The drainage system runs along the seaothith axis and is dominated by tribuias of

two main rivers- the Vistula and the Oder, which flow into the Baltic Sea. Forests
O2YLINR &S | o62dzi wd: 2F (GKS adlrasSqoa SN
association composed of pine and spruce. A relatively large area is occupied by sem

REPAIRREsource Management in Parban AReas



688920 REPAiR/ersion2.0  12/12/18 - D3.5 Process model for the follodzLd O 4 Sa Y

natural landscapes, many of which are embraced by various forms of legal protection.
¢KS Y2aild dzyAljdzS FINB GKS . AF0U26ASdF bl dA
European Plain, the Biebrza National Park comprising the largest swamp areaga Euro
with numerous species of rare marsh birds, and the Bieszczady National Park
representing natural refuge gathering mountain plants and animals (kondracki, 2011).

Areas characterized by the highest extent of anthropopressure are located in central and
souhern Poland. Particularly significant environmental transformation have taken place
Ay RSyasSte LRLJzZIFIGSR NBlFra Ay (KS &2dziK
PLILISNI { Af SaAal (2 2 NPelbdical donditibns halieicguSetl dve 3 :
50% of the country's area to be occupied by agricultural land.

2.1.2.Demography

The total number of inhabitants in Poland is approximately 38 million, which gives a
population density of 122 people per km2. About 60% of residents live in cities, and this
value is gradually decreasing, which is related to enhancing migration from urban to
suburban areas. This is a relatively recent process (last 20 years). Previously, the level
urbanization was dynamically growing. However, in the case of typical rural, areas
located peripherally to large cities, a permanent population decline is generally observed
0. lZalAZ HAMTOUOO®D

As provided by data of the 2002 National Census, over 96% of respondents declare«
Polish nationality. Among the minorities, the largest groups byloer are as follows: —
Germans, Ukrainians and Belarusians (Statistical Atlas of Poland, 2018).

Until the beginning of the 1990s, there has been a gradual and moderate increase in the
YydzYoSNJ 2F t 2fFyRQA AYKLF o6AGLl y G danber hag beénk S
stabilizing, however over the last few years, a slight decrease of the population has beer
observed. Permanent migration has largely contributed to population loss (international
migration balance for permanent residence has been negativa faumber of years).
Moreover, the family model has changed and the multiple children families are no longer
O2YY2y®d 22YSyQa FSNIATtAGE NIXrdS FT2NJAYy H

As an aftermath of changes occurring in demographic processes, imglddamatic
decrease in the number of children born in the 1990s and early 2000s, the share of younc
inhabitants aged €17 in population is declining. In 1990, they comprised 29%, while in
2011 merely 18.5% of the total. Currently, the government's pronssiin form of
financial incentives (e.g. the "500+"programme) are aimed at improving demographic
situation by increasing the number of births. The program has been implemented for
two years, therefore it is difficult to assess its results.
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Fig. 1. Netlomestic migration rate in rural areas by communes, 12052.

{2dz2NOSY 't a 20al I Nso sAS2a1A08

{AyOS GKS 0S3aAYyYyAy3d 2F (KS mbppnas G§KSNB
fertility rate from the 2024 to 2529 age group. Ma@over, fertility in the 3684 age
group has also significantly increased, which is the result of theakbed postponed
births. The new social and cultural models are characterized, among others, by
commencing an intensive career by young people befortisg a family and
postponing plans related to having children for later. Young people first decide to acquire
a certain level of education and financial stabilization and only then they start families.
Other phenomena are conducive to such processes.igtance, education level of
youth is increasing. In relation to the early 1990s, the percentage of mothers with higher
education increased from 6% to 32% (as of 2008).

Considering the gender structure, there is a general predominance of women, with an
excess of 1.2 million in absolute value comparing to men. The gender structure varies
depending on the age group. In the youngest age grot(@ears), men prevail, in the
group of 1564 proportion between genders is balanced, while the majority of thesild
inhabitants are definitely women. This is related to the average life expectancy in these
two groups- life expectancy for men is around 71.9, while 80.1 for women (as of 2008).

5SY23INILIKAO YR a20Alf &0NHzO( dzNBiate? h t 2
spatial terms. Generally, the area of the southern Carpathian foothills and the Kashubian
Lake District in the north of the country is demographically younger and is distinct for a
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balanced age structure. The largest demographic problems retatpdpulation aging,
migration outflow of weHleducated inhabitants and population occur in the eastern
NBIA2ya 2F t2flyR 6! Gfl & 204l Nsg6 o6AS2a

2.1.3.Labour force
According to data gathered by the Central Statistical Office, in 2018 theewu of
working population was 16,565,000 (of which 5,182,000 are employed in industry,
1,604,000 in agriculture and 9,703,000 in service and trade). There is a growing lack ©
employees in the Polish labour market, mainly in the field of construction,icakd
service and trade. In recent years, shortages in specific professions are filled by
foreigners mainly coming from Ukraine and to a lesser extent Belarus. Some of them are
employed illegally and transfer funds to their home countries. It is estimdtatdver 1
YATETA2Y ' {INIFYAYAlLYyad FNB FEtNBIFRe g2N]Ay3
labour market is related to inflow of employees from Asia (e.g. India).

In mid2018, the registered unemployment rate was 5.8%, being the lowest value since
1990 The total number of registered unemployed was 959,000. However, the
unemployment rate indicator is a statistical mean, because in reality there are large
areas where its value is8times higher. This pertains mainly to peripheral areas and
border regims, distant to large cities comprising large labour markets. In such territories,
a considerable number of inhabitants benefit from various forms of social assistance.
This is however excessively usdtiere is a group of people who, despite vacancies &
the labour market, prefer not to work. o

2.1.4.Economy
In 2015, Poland was the sixth EU economy considering the GDP level (according to th
purchasing power parity) and in this respect was ranked 24th in global terms. The
economy of the country is mixed, with gteminance of the private sector, in 2015 its
share in gross value added was over 80%.

The Polish economy has been developing very dynamically in recent years. In 2017, th
GDP increased by 4.6%. However, being under the Soviet sphere of influence for half
century has caused severe delay in the s@&gonomic development in relation to
Western European countries. The GDP in 2017 (nominally) per capita amounted to USI
13,811, which is just over 40% of the average for the EU countries.

As provided by the Ulnalysis, the quality of life in Poland is also improving and this is
considered a stable process. In 2015, the value of the Human Development Index (HDI
was 0.855, which gave Poland 36th position among all 188 examined states. This inde
in 2013 was acamted to value of 0.821 ranking Poland as 39th on the UN list.

There is an evident regional polarization in terms of secionomic development in
Poland. Central regions are characterized by the highest level of development
(Mazowieckie Voivodeship is thighest region in the country and in 2014 reached GDP
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LISNJ OF LIAGE Ay LIzZNOKFaAy3a LIR2ogSNI LI NRiGe |
eastern regions are regarded as least developed in saxmomic terms (Lubelskie
Voivodeship is the poorest rag2 y @¢A UK GKS D5t fS@St |
Regions belonging to the s@lled Eastern Wall of Poland are supported by an additional
Eastern Poland Economic Promotion Programme, whose aim is above all to accelerat
economic development of these ag and to mitigate disparities in relation to other
Polish regions (launching and developing stgrs, providing support for small and
mediumsized enterprises, establishing innovative products or services, investment in
public transport, roads and railwa, etc.).
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Fig. 2. Private and public economic entities in Poland 22a3!.

Source: own elaboration based on GUS data.
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2.1.5.Waste sensitivity
In 2015, a total of 142 million tons of waste was generated in Poland, of which 11 million
tons comprised municigd waste, and 131 million tonsother waste, more than half of
which is attributable to mining and related industry. The amount of municipal waste
increases every year by several percent. On average, one inhabitant of Poland generate
282 kg of municipalaste in 2015. This is one of the lowest values among the EU states
(the average for the European Union was 474 kg per capita).

As it is described in the deliverable No. 3.2. of the REPAIR project, corporate
environmentalism refers the recognition and igtation of environmental concerns into

I F A NI Q-mmakiRgQddessAifofie way that business can address environmental
AadaadzSa 6. | ySNE Sbviroanmental bethavidis Navi Qe twoldN.POne of
GKSY A& WSEGSNYI f t &-goverhdBrialzigovérdientald waal |
governmental organisation). The other ogehat is more important from the point of
view of environmental consciousnesis selfregulatory mechanism. It is attributed to a
variety of different motives (and as an interdependédK Sy 2 YSy 2y > Wdzy/ |
what really motivates corporate environmentalism is important for policymakers, since
the effectiveness of government environmental policies depends in large part on how
O2N1IER2 N} dAz2ya gAftf NBAaLRY R). Thelatér Kppryach (self & 2
regulatory mechanism{, that is also called as corporate environmentalism (Banerjee
2002)¢ is usually manifested in the use of environmental management systems such as
the EU's Ecdlanagement and Audit Scheme (EMAS) andnterhational Organization
FT2NI{GFYRFENRATFGA2YQa L{h mnnannm 61 At 4N
version of EMAS was issued in 1993 while the first version of ISO 14001 was launched
1996.

WL{h mnaamYHunnn &LJS O nifoAantidtal NdBdpeiziet Bydeinytal &
enable an organization to develop and implement a policy and objectives which take into
account legal requirements and other requirements to which the organization
subscribes, and information about significant environmehtal LIS OG a ® QL { h
revised this management system including more strict regulations for firms applying for
the certification (www.iso.org).

Concerning the ISO database in 2016 Poland had 3034 1SO 14001:2004 certificates ¢
2773 sites and 150 ISOQBL:2015 certificates on 99 sites. The number of firms (3034)
with ISO 14001 means that 2% of the ISO 14001 certificates can be found in Poland fror
Europe. The trend in this certificates shows an increase in Poland with three increasinc
phases (Figure Xccording to the ISO survey of 2016, an increase in 1ISO 14001
standards is observed in Poland and this growth is more rapid than on average in Europe
However, this primarily results from a significantly lower number of certificates issued
so far in Polandomparing to such countries as the Netherlands, Germany or Italy.
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Fig. 3. 1ISO 14001 certificates in Poland according to ISO survey of 2017.

Source: https://www.iso.org/theso-survey.html

LY KA& SYLANROFft Ay@SadAar dindeftant drivaR O |
motivating companies to implement ISO 14001 environmental management systems
(EMS). Although the research on the period of 22966 (and analysed 3 different sub
periods) the order of drivers revealed remained in the same order with dimt NJ WA y R
LISNOSY Gl 3SQd ¢KS OKAST GKNBES RNAOGSNRA o1
their adverse impact on the natural environment (58.36%), (2) the wish to enhance their
image (58.36%), and (3) the wish to comply with environmed@&IA dzf | G A 2 y 4 W2
LRAYGSR 2dzi GKFG GKS AYLERNIIFIYyOS 2F S02
NEYIIAYSR NBftlGA@Ste €26 a ¢Sttt o6YdzZROUL |

Having regarded the EMAS database 72 certifications are reported in 2017 in Poland,
2T (GKSYRITNRO2(GK FNRBY LWzt A0 FRYAYA&(HNT
sector bearing EMAS certification is the public administration (almost 28%) and the
waste management sector (22%).

In Deliverable 3.2 it was outlined SSCghe first phase of the Secdary Sociecultural
Analysis) based on data obtained from Flash Eurobarometer 388. The elaboratec
composite index of Wasteonscious Behaviour (WCB) comprised asitdrh variable
about various wasteelated individual perceptions and attitudes. Accordindghe WCB
index used individual responses which later aggregated on national level (for details,
please, see: Deliverable 3.2 of the REPAIR project). In thersi&Bf the EU member
adrisSa t2fFyRQA cHEG&MBasklos® the BUNIRue (6/8F. n
It can be stated that the awareness of Polish society in the field of "watdéed issues”

is relatively high. The index (taking values between 0 and 11) is the highest eastern ant
southern regions. Generally, spatial disparities are is@arable; the peak value is 7.06,
while the lowest 6.55. The selected case study region is the closest one to the national
mean value. However, it should be considered whether the methodological assumptions
of the indicator are correct, due to surprigimesults that all regions of Poland exceeded
the average value of this indicator for the Netherlands (6.32), in which ecological
awareness of residents seems higher.
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Poland

e

Fig. 4 Spatial distribution of WCB index in Poland

{ 2dz2NDSY ! dzii K 2 NE @dad fromdlasNEuioba2oyhetey 8388 S R 2

B We throw everything into one
container

W We segregate waste regularly

m Other way

m Difficult to say

CAadd pod wSaLkRyRSy i dHdw dowaude mibof waske inlyduS  |j
household?
{ 2dzNDSY {{(dzRe 2y S02t23A0If |6 NBySaa
the Environment, 2014.
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As providedby research conducted by the Ministry for the Environment, about 70% of

t 2t yRQa NEAARSYGa aSaANBIALGS slLadsSe 9
occasionally or throws everything into one container. Among the reasons for not
segregating waste, respoadts most often declare lack of dedicated space for waste
segregation or lack of appropriate containers around the place of residence. Among the
aSINBIFGSR ¢l adsS GeLlSaz Foz2dzi tv719: Aa I
opinion concerning wastenanagement in Poland is also improving. In 2011, 34% of
respondents rated waste management definitely well and rather well and 58% definitely
bad and rather bad. By contrast, in 2014 these answers were reversed; 53% of
respondents expressed positive, whdé% negative opinions.

A~

2.2Spatial and socieconomic analysis_ 5 R7 a S { NP
Area

2.2.1.Geographical location and the natural environment
¢tKS _sRi aSGNBLRtAGIY ! NBF O6AYy t2fAaKy
_havo Aa t20FG4SR Ay OSyaNrt t2flFyR FYyR
north-a 2 dzii K sk&)|ip& ISisia) and eastest (Warsawt 2 1 Yy Z0 | ES& ® ¢
is characterized by a generally lowland landscape with slightly varied terrain relief. In the
42dz0KEZ OGKSNB IINB t2¢g KAffta aaz20Al GSR ¢
whileSI 4G 2F _sRT GKSNB IINB KAffta 27F in1§
aftermath of the Pleistocene glaciations. The drainage system is poorly developed, whiet
generates issues related to water shortage. The number of water reservoirs is also
inconsiderable.

¢tKS _sRT aSGNRLRtAGIY ! NBI Kla 0SSy ad
during the 19th century industrialization and accompanying processes of urbanization
and development of the communication network. The vegetation is rather poar
F2NBadGa O2YLINRAS fSaa GKIyYy wHm: 2F GKS
Poland is around 29%). Most of forest stands are damaged. Landscape parks account f
ndoz 2F GKS _ha [|NBF 6KAES yIiddz2NBE NB
charaderistics induce to consider this area to be rather unattractive from the
environmental point of view and therefore tourist and recreational function is not
regarded as a significant development factor.

_ha SyO02YLJ &aSauTs A disinishrativedgy/iAANISIAa 0/ AGe& 27
Brzeziny, Zgierz and Pabianice) and has an area of 2500 km2. It consists of 28 commun
bl ¢{ p IRYAYAAGNIr GADS dzyAlGa o!tS1alyRNJ
520NRZX . NI STAaye {26y yNI Diorwy 20 D8 Wi
Y2fdzal {AX Y2yaldlydGeyss _sRI{AZ Yal 6SN&
G26y= hli2N]ls¢ O2YYdzySZ tloAlyAaAOdS (26y>
widsgs {(NB13563 ¢dzal eyx %IASNI GAdiffiont YR
people. Spatial distribution of 12 urban centres is relatively polycentric with a clear
RSY23INI LIKAO YR FdzyOilA2ylf R2YAYylI GA2Yy 2
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2.2.2.Demography
CKS T _msmRSiNRLREAGIEY ! NBlI A& AYKFIOAGSR o@
NEBaARSyidia 2F GKS OAGe 2F _sRid ¢KS NBY
vicinity ¢ adjacent communes. The mean population density of the examined area
exceeds 441 peple/km2 while in urban areas it is as high as 1800 people/km2 while in
rural and urbarrural communes there are 72 people/km2.

Ly GKS frad G462 RSOIFIRSA&E GKSNB KIFa 0SSy
concurrently an increase in the numbef gesidents in its vicinity. Since 2002, the
YAINF GA2Yy ottt yOS Aa ySaAFGABS Ay (GKS O
O2YYdzySad ¢KA& A& YlIAyfteé NBEtFGSR G2 Ay
communes adjacent to the city, as confied by dynamic development of singmily
housing.

C2NJ I ydzYoSNJ 2F &SI NB _sRi KIR 06SSy (f
Poland. Among the employees of this sector, the number women massively migrating
to the city largely exceeded men. Agesult, the gender structure has been clearly
RST2NXYSRd® C2NJ AyaidlyOSs Ay mdobcys -1BBT K
'yiAt (G2RF&@X _ha Aa GKS Y2ad FSYAYATSR
by feminization index of @bdzi wmMHnX | YR (KS- 1105 Fe mdst3 3 €
FSYAYAT SR 38 3INERdzZLI LIS NI | Apyoductive?agel witikK 179 A {
women per 100 men.

[A1S6AaS Ay 2GKSNJ NBIA2ya 2F t2fF yRI 1Tk
number d people in the postvorking age is increasing while the share of the youngest
F3S 3ANRdzLJA A& RSOfAYAYy3Id ¢KAAEA LINROS&a K
Currently in the city there are averagely 1.7 people in the pamtking per ongrerson
inthepreg 2N] Ay3 | 3Sd Ly GKS OFasS 2F GKS _s
lower and amounts to 1.2.

20K GKS yraAz2ylrt yR SGKYAO aidNHzOG dz2NB
significantly from the statistical average #@oland.

S oA oz A

IDNBF G LRNINIAG 2B RIKSBYIESGiINE LIOSY( 60 85F Fhrdzy R
Promised Land(Polish: Ziemia obiecan&pm 1899 by the Polish author and Nobel laureate,

2 0t Reaol a{ ¥8 & ¥¢@helProRised Lakdells the story of three close friends and
ruthless young indstrialists: a Pole, a German and a Jew, struggling to build their own factory in
the heartless world of the late 19th century labour exploitation. Reymont's novel vividly paints a
LRNIGNFAG 2F GKS NI LAR Ay Rdza G NArketsiandimil bvngrs. 2 F
Reymont writes: "For that 'promised langifor that tumourq villages were deserted, forests died

out, the land was depleted of its treasures, the rivers dried up, people were born. And it sucked
everything into itself. And in itsqwerful jaws it crushed and chewed up people and things, sky
and earth, in return giving useless millions to a handful of people, and hunger and hardship to the
whole throng".(source: Wikipedia).
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CAI® yod bdzYoSNJ 2F L}LIA -B0ARY Ay _ 5

Source: own elaboration.

2.2.3.Labour force 18

¢tKS _sRT aSGNRLRE{AGIY ! NBF KFa | RADSNE
dominated by the service sector, engaging over dd&mployees. A large part of service

is of exogenous nature, with range of impact extending beyond the city and even
examined metropolitan area. These are primarily: education, culture and entertainment,
health care and public administration. About 60%ewofployment in the service sector
f20F0SR Ay _sRi O2yOSNya SRdzOIGA2y> KSt
is a relatively high percentage of employed in industry (36%) and concurrently lower
employment in the service sector (21%).

Atfter the collapse of the centraliglanned socialist economic system, the majority of
state2 6y SR GSEGAETS FIOG2NASa Ay _sRi 6SNB
although these engage a relatively high share of about 25% of the employed. Around
20% & employees are involved in construction, while in other industries (metal and
electromechanical industry) employment is at the level &P5.

¢tKS Of2GKAYy3 FyYyR GSEGAtS AyRdzAGNE KI &
employs the largest perceng@ of population working in the industrial sector;
RSLWSYRAY3I 2y GKS G26yx AlG Aada wmm:r Ay wi 3

¢tKS R2YAYLYyOS 2F GKS OAGe 2F _sRi lFa |
large intensification of circular migration. As praaidby the conducted survey by the
means of questionnaire method, it is estimated that daily employee flows account for
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T 2F it GewiSa 2F O02YYdziAy3dd Y2y 3 (K
respondents declare daily commuting to work beydhdir place of residence. About
pr: 2F Lff O02YYdziAy3d FNBY GKS _sRi1 aSil
_5R1T ®
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Source: own elaboration based on Central Statistical Office data.

2.2.4.Economy
Ac NRAY 3 (G2 LINRPGAaAAZ2ZYya 2F GKS _sR1 aSiNZ
AKINB 2F &a20Atft FyR SRdAzOFGAZ2Y It LRGSY O
followed by areas in its immediate vicinity and other urban centres. Agricultuys pla
important role in more remote rural areas, with the leading position of fruit growing.

A commonly shared attribute for the majority of urban centres is the key role of clothing
YR GSEGATS SyGAdAaASa F2N (GKS elsyarndpmrity bBER |-
0KS _s5RT {LISOAIFET 902y2YAO0 %2ySs gA0GK Y2
service, household appliances, pharmaceutical and cosmetic, plastics and electronic:
industries.
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CAdd mnd 902y 2YAO &LlSditarArea Commivhedy 2 F

{ 2dzNDOSY 26y StF02NIGA2Y oF&SR 2y 5 R1

2.2.5.Transportation

¢KS _sRi aSGiNBLREAGEY ! NBlF KFa Tl g2 dNP¢
with other regions of Poland. This is mainly due to deped road transportation and

the course of two A1l and A2 motorways, which function as the skeleton of state road
a2ai0SY®P ¢KSasS Y2Uu2NBle&a AYyGSNESOG Ay Gl
O2yySOGSR 4AGK 2 NREKSZI I NBAdyhiaSaol) @l Gpper NRA
Silesia (Katowice agglomeration). An important element of the road system is the S8
SELINB&&a NRIFIR 02yySOlAy3 _sRi 6AGK 2 NROU

The innermetropolitan radialconcentric road system includes 9 state roads (280 km in
length) and 17 reignal roads (170 km) supplemented with county and commune level
NREI Rad ¢KS (G201f fSy3adkK 2F NRBIRa Ay _ha
of which about 60% are commune level roads. The road system is conducive to gooc
transport accessibilit, which results in a large increase in daily commuting (this has been
already discussed).

The railway transport network of the analysed area is also well developed. This is due tc
Ada FlL @2dz2NFotS t20FG§A2Y | a ySiemaNjaiwayF N
YySUo2N] 2F t2fFyR Nizya (GKNRBdJZAK _had |
O2yySOitAYy3 _sRT |yR Y2fdzal{A Ay (GKS SI
railway lines is about 220 km. Rail transport is supported by frakny S& Ay G KS
O2yy80GAYy3 Al sAGK &ASOSNIE &l GSEEAGS
Pabianice).
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