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1. Introduction

1.1. Research background

Commuting is a form of daily mobility that can rirée avoided by most of the active
population as the locations of our essential liévaties of work, school and living are
seldom situated at the same locality. In Hungady8% of all trips made by 25-64 year olds
are commuting trips to work making it the most imtpat single purpose of travel (KSH,
2010). Regular daily travel with the same origimd atestination of the trip is, however, not
restricted to the journey to work. Compulsory ediacaand the free choice of schools have
prompted a daily flow of children between their hesvand schools. 65.3% of all journeys of
the population aged 15 or under are trips to anfszhool in Hungary (KSH, 2010), whether
it be a short walk around the corner or a 60-mitnai ride to another town.

Commuting has an impact on several aspects of igas.| It contributes to traffic
congestion on our roads, decreases time availablether activities such as leisure, it may
have adverse effects on health, it incurs a coghéocommuter and the provider of the
necessary transport infrastructure, and its madriforms contribute to environmental
pollution. These consequences are even more proedum urban areas, where the high
concentration of homes, jobs and schools generaten®us travel demand for daily
commuting and a considerable strain on the transystem.

Commuting is essentially a link between the homed tie place of employment or
schooling. Therefore, the localities of these fundatal human activities determine
commuting patterns. The differences between cormguiatterns are reflected in the spatial
relationship of the origins and destinations of jingrneys, as well as in the length, duration
and modal split of commuting trips. Changes in hongod and school locations may
transform attributes with far-reaching consequerioegeople's lives, the economy and the
environment.

Due to its wide-ranging effects and variety of utgleg causes, commuting has
received considerable attention in various disegdi Economic theory, for example, has
investigated the optimal combination of wage, restahl quality and commuting distance to
maximise utility (Van Ommeren, Rietveld & Nijkama998; Ong & Blumenberg, 1998;
Kertesi, 2000; Kob, 2002). In sociologyinter alia, the commuting behaviour of minorities,
and different races (Taylor & Ong, 1995; Ibipo, 29McLafferty, 1997), gender issues
(Cristaldi, 2005), social integration §Bm & Pal, 1979, 1985; Viry, Kaufmann & Widmer,
2009), residential segregation (Hwang & Fitzpatrickd92), and inequality (Ong &
Blumenberg, 1998; Fo6ti & Lakatos, 2006; Ohnmachgksim & Bergman, 2009; Bartus,
2012) have received attention. Transport reseaih focused on the mode choice of
commuters (Asensio, 2002; Bhat, 1997; Zhang, 2@dd) its effects on traffic congestion,
infrastructure networks and the environment. Thaltheconsequences of commuting have
also been extensively researched (Punpuing & R¥3]; Wenet al, 2008; Guellet al,
2012; Voss & Sandercock, 2010).

As commuting is most importantly a spatial actiyityhas also been in the focus of
different sub-disciplines of geography especialipce detailed home-to-work data is
available from national censuses and labour maskeveys (Dickinson, 1957; Becsei,
Doveényi & Simon, 1973; Hidas, 1979; Beluszky, 19Bidbsi, 1982). As commuting patterns
are closely linked to urban structure through theation of homes, workplaces and schools,
the transformation of the urban structure andatemptial influence on commuting has been in
the forefront of geographic research for the pastades (seeter alia Clark & Kuijpers-
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Linde, 1994; Schwanen, Dieleman & Dijst, 2001; &udt, 2002; Dieleman, Dijst &
Burghouwt, 2002; Sohn, 2005; Neess, 2007). Spemificmuting patterns have been linked to
the different stages of urban development. Res@estiburbanisation has been associated
with the Fordist regime of production and tradiibrsuburb-to-city commuting (Van der
Laan, 1996). Subsequently, urban areas in the deeelworld have entered a new phase of
development influenced by globalisation and thdtdhom manufacturing to post-Fordist
service-based economies. The spatial distributfgeraduction sites and labour markets have
been restructuring since the 1980s resulting inddeentralisation of employment in urban
regions, i.e. the suburbanisation of jobs (Knox &ndRi 2009). This new form of
suburbanisation supports the development of a palyic urban structure and the emergence
of a mosaic of post-modern urban forms and prose&3aja, 2000). Far-reaching changes in
society, the economy, politics and culture havedpoed new structures that are strikingly
different from the dormitory towns of the era ofssic suburbanisation (Borsdorf, 2004).
Therefore, the new urban structures and processes leen distinguished from the earlier
stage of residential suburbanisation by the tpost-suburbanisatiorfKling, Olin & Poster,
1995) This process has had a profound effect on urband@nd flows in metropolitan areas.
The relocation of jobs to suburban areas have @thogmmuting patterns thereby increasing
the significance of reverse commuting from the k@ntity to the suburbs and cross-
commuting within the suburban areas (Van der La886;1Small & Verhoef, 2007). The past
two decades have seen the publication of a mudtitoidstudies on commuting dynamics
(commuting pattern, time, distance, mode) affetgdhanges of residential and job locations
in the urban areas of the USA (e.g. Cervero, 1888don, Richardson & Yun, 1991; Landis
& Cervero, 1992; Cervero, 1996; Cervero & Wu, 19€¢rvero et al., 2002) and Western
Europe (France: Aguiléra, 2005; Aguiléra, Wenglen&k Proulhac, 2009; Switzerland:
Moser, 2007; Frick et al., 2007; the Netherlandsiv@nen et al., 2001, 2004; Bontje, 2007;
Germany: Siedentop, 2007).

In the metropolitan areas of Central and Eastenoftgi (CEE), suburbanisation was
delayed under state socialism (Enyedi, 2012). Attereconomic and social changes in the
1990s, residential and employment suburbanisatiecade two of the most important
transformations that are reshaping the urban streicof CEE metropolises (Sykora &
Bouzarovski, 2012). In the course of residentiddusbanisation the locations of homes have
changed, while the regional distribution of worlqda has transformed through the
suburbanisation of jobs. It has been suggestedhbdatter is an indication of emerging post-
suburban transformation, but research is still anyted on this issue (seeter alia Hirt,
2007; Sykora & Ourednek, 2007; Hirt, 2008; Golulkcli & Phelps, 2011). In addition, there
is an ongoing debate over how unique the urbamuasting of cities in post-socialfst
countries is. A group of researchers argues tlatithan structure created by post-communist
legacy and post-modern global forces creates auanigban structure (Ladanyi & Szelényi,
1997; Nuissl & Rink, 2005; Harloe, 1996; Gentilgnimaru & van Kempen, 2012; Sykora,
2009; Sykora & Bouzarovski, 2012). Others claimt tthee processes in CEE countries are
fundamentally similar to those in Western Europey@tli, 1995; Timar, 1999, 2010; Timéar
& Varadi, 2001). While residential suburbanisatemd gentrification have been researched
extensively in this context, post-suburbanisationl @ommuting patterns, however, have
seldom been studied (see Tammaru, 2005 as an excepti

! Central and Eastern Europe (CEE) will be usedi study to cover the former socialist countriédibania,
Bulgaria, Croatia, the Czech Republic, HungaryaRd] Romania, the Slovak Republic, Slovenia, apdhhee
Baltic States: Estonia, Latvia and Lithuania (Oiigation for Economic Co-operation and Developm2a1).

2 'Post-socialist' is used here to refer to coustineCentral and Eastern Europe which were path@focialist
block before 1990.



Budapest, as a city with a socialist legacy, has akperienced this duality of influence.
There has been a considerable amount of reseancadcaut on residential suburbanisation
(see for example DAvényi et al., 1998; Varadi, 1309Kovacs, 1999; Izsak, 1999; Daréczy,
1999; Izsak & Probald, 2001; Dovényi & Kovacs, 198®k & Kovacs, 1999; Brade et al.,
2009; Szirmai et al.,, 2011) and employment or eowoosuburbanisation (Barta, 1999;
Bihari, 1999; Izsak, 2001; Kovacs, Sagi & Dovéri01; Koos, 2004; Toth & Kods, 2004)
around Budapest. While references to possible potist transformation (Kovacs, Sagi &
Doveényi, 2001) and more specifically post-suburbation have been made (lzsak, 2001,
Burdack, Kovacs & Dovényi, 2004; Somlyddiné Pfél)06; Hardi, 2010), no sufficient
empirical evidence has been provided that coulghaifihe existence of post-suburbanisation
in Budapest.

Similarly, a special aspect of post-suburbanisatioe. the potential relationship
between post-suburbanisation and commuting, hasbaeh explored in much detail in
Hungary either. On the one hand, analyses of cdmgulata available from the latest
Census in 2001 indicated changes in commuting rpatt@round Budapest, but no link was
established to urban transformation (Kapitany & aials, 1993; Szabd, 1998; Kapitany &
Lakatos, 2005a, 2005b; Némethné Csehi, 2008; Lak&atdaradi, 2009). On the other hand,
some geographers have suggested that the subat@misf population and employment led
to the transformation of commuting patterns in filmectional urban area of Budapest (I1zsék,
2003; Toth & Koods, 2004; Dovényi & Kovacs, 20060t the connection between the change
of the urban structure and commuting has not besabkshed. Consequently, while
‘traditional commuting' has been researched extelysisee, for example, dm and Pal,
1985; Szabd, 1998; Lakatos and Varadi, 2009; Bag0$2), 'cross-commuting' and 'reverse
commuting' have not been studied.

While research on commuters to work has been faktgnsive, we know considerably
less about how the mobility of social groups otitian workers are affected by urban change.
Society has many more layers than those in employrdefined by gender, age, socio-
economic status, and ethnicity among others. Gimldrdaily journey to school, for example,
is the third most important travel purpose withie fpopulation after travelling to work and
shopping (KSH, 2010). Previous research on studeaity travel is, however, limited in
number and scope. Many statisticians and researdwenot even consider it as commuting
(see Section 2.1 for a detailed analysis of thssiey. Only in recent years has there been
increased attention directed to children's traveddhool. A number of studies investigated the
travel behaviour of students focusing on travel enokoice (Wilson, Wilson & Krizek, 2007;
McMillan, 2007; Wilsonet al, 2010) and the health consequences of travellirgchool by
car (Hillman, 1997; Coopest al, 2003). As regards the relationship between ufban (i.e.
density, neighbourhood layout) and students' traeelent research focused on the influence
of urban form on mode choice at the neighbourhoocales (Schlossbergt al, 2005;
McMillan, 2007; Larseret al, 2009; Lin & Chang, 2010), while studies on thdential
linkage between the location of homes and schoonts @mmuting are sparse (see, for
example, Marique et al. 2013 as an exception).

Previous research in Hungary on students' traviens is even more limited. The
topic has been studied primarily by educationakaeshers investigating the relationship
between student commuting and primary school segjeeg(Kertesi & Kézdi, 2005a, 2005b),
and the effects of free choice of schools on mgb{iAndor & Liskd, 1999; Econmet Kift.,
2008). Transport researchers have primarily appre@dstudents’ travel to school with a focus
on traffic safety (Nemzeti Kdzlekedési Hatésag, D00The relationship between the
transformation of urban structure and commutingdmool, however, has not been addressed.

Commuting patterns are reflected in the variousbatties of commuting trips and the
characteristics of commuters. The main differenbetween the spatial behaviour of
commuters are manifested in different charactegstif their commuting trips (commuting
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pattern, travel mode, travel time and travel disggan(Van Ommeren, 2000). These
differences and the propensity to commuting aresatio related to the socio-economic
characteristics of the commuters (age, educatiattainment, income and gender) (Nemes-
Nagy, 1998). There has been limited research coaduetating to the linkage between urban
structure, commuting patterns, trip characteristeosd socio-economic status. This is partly
due to the lack of disaggregate data on commu@ajpwanen, Dieleman & Dijst (2004)
proposed that commuting should be studied at @iffespatial and social levels. They drew
attention to the role of the characteristics of pmuting individuals whose resources and
constraints determine commuting patterns. Thid)inki warrants the use of detailed data
about the travel behaviour of individuals throubgl ainalysis of household survey data.

In conclusion, there appears to be a gap in they bofd knowledge on post-
suburbanisation in Hungary especially pertainingtie link between urban structure and
commuting. Empirical evidence is missing about ¢esnin commuting patterns in the
context of (post)-suburbanisation. The availabildly research results on the commuting
patterns of social groups other than employeesve enore limited. Relatively little is
known, for example, about students' daily travek¢bool and how it has been affected by
urban change. Considering the diverse consequeotesommuting, investigating and
understanding commuting patterns in the context®fchanging urban structure may provide
input for further research and planning in thedgebdf geography, transport, sociology, health
and economics as well as recommendations for polakers.

1.2. Research objectives

The aim of this research is to explore post-sulngadion in the context of changing
commuting patterns using the functional urban nedi®UR) of Budapest as the study area.
This research also highlights the potential consecggof changes in commuting patterns.

| attempt to identify post-suburban developmenttguas by using changes in the
commuting patterns of employees and students asmgnaktic tool. The study aims to
contribute to the better understanding of the patkpost-socialist nature and patterns of
transformation of Central and Eastern Europearesiind the consequences of the dual
influence of the suburbanisation of people and.jobs

The main question of the thesis tis what extent is post-suburbanisation in the
Budapest functional urban region different compared to western countries with respect to
changing commuting patterns. The research addresses the following specific s@stopns:

A. Can the signs of post-suburban transformation béedaded in the FUR of
Budapest that can justify a more detailed study?

B. Is post-suburban restructuring reflected in the mip@s in commuting patterns in
the Budapest functional urban region?

C. How do the commuting patterns of primary and seaondchool students differ
from commuters to work in relation to the urbarusture?

D. To what extent are commuting patterns influenced thy socio-economic
characteristics of commuters?

E. How are the attributes of commuting trips (travedda, commuting distance and
time) influenced by commuting patterns?

The theoretical underpinnings of post-suburbaresatand its relationship with
commuting have been laid down in the USA and Wadknrope (see Section 3.1). The
objective of this study is to investigate if formsd processes identified in Western countries
can be found in Budapest. If post-suburbanisatioliowed a pattern similar to that of
Western countries, it would support the standpthiat stresses that urban development in
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Western Europe and Central and Eastern Europauadafentally similar (Timér, 2010). If,
on the other hand, unique features were discovéremuld substantiate claims that there is a
distinct post-socialist development path.

1.3. Research methodology

The research methodology describes the processeofrdsearch. There are many
research paths that one can follow to explore thgest of this research. Consequently, the
researcher has to make a number of decisions amilestones of the research process
(Bryman, 2001).

While the main question of this research can berpméeted as a theoretical question
concerning the existence of a post-socialist dgarabnt path, this study focuses on a special
aspect of urban restructuring: post-suburbanisaitiothe context of changing commuting
patterns. As previous research is missing both emm$ of theoretical and empirical
investigations, | think gathering empirical evidenand analysing trends based on primary
and secondary data is more feasible and it couldighe the necessary underpinnings for
future theoretical research. Consequently, theckasgproach of this study is empirical and no
new theoretical models will be suggested.

Another important decision point was about the chaf an exploratory and descriptive
approach. Exploratory research places the emploasgiscovering new insights and ideas,
whereas in descriptive research the focus of theaadion is well established and usually an
association between variables is sought. Reseasigndiss determined by the availability of
staff, financial and time resources, research obgEs, the nature of the problem and the
availability of potential sources of information (kari, 2009).

As it was highlighted in the introductory sectiorsearch on post-suburbanisation in
the post-socialist context is scarce; hence filst, existence of post-suburbanisation in the
study area needs to be confirmed in order to ystifther, empirical research. Therefore this
research combines explorative and descriptive resedesigns. In the first stage of the
research, questions are clarified by exploring joev research on post-suburbanisation and
commuting. In the second stage, empirical evidescprovided to answer these research
guestions. (The research stages are describedaihidefig. 1.)

In the first stage of the research, secondary ssunave been consulted. First, previous
research on post-suburbanisation in the USA andtéife&urope was reviewed and the
indicators of post-suburbanisation identified. Thtérese indicators were highlighted in the
functional urban region of Budapest to ascertaipos$t-suburbanisation can be detected and
further research into post-suburbanisation in tbetext of commuting could be justified.
Then, potential links between urban change and cedpe post-suburbanisation and
commuting have been explored based on the revigwesious studies mostly from Western
countries and the small number of studies availdtden Central and Eastern European
countries. This first stage of the research walooled with a list of potential variables, the
association of which is investigated in the secampirical phase. The intensity of the main
commuting patterns (traditional, cross-, reversenmaiting) has been defined as the
dependent variable. Socio-economic characteristicsommuters that influence commuting
patterns (income, educational attainment, car ogimg) and the attributes of commuting trips
(mode choice, trip length and duration) that reflde effect of commuting patterns on
commuting trips have been defined as the indepéndeiables.

At this point, an important decision had to be medecerning the choice of qualitative
and quantitative research designs. In the clasgatifative design, existing theory is usually
extended based on statistical analyses. Howevergéearch areas in which theory has not
yet been established usually the qualitative appraos applied. Access to data, the sample
size of this data, the time-scale of the researofegt, the nature of previous studies in the



area of research need to be considered when clgobsiween the two research designs
(Queen & Knussen, 2002).

Stage 1: Explorative research design (analysis of theory and previous results)
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Fig. 1
The conceptual framework of the research
(Source: Own elaboration)



It would be possible to study commuting patterndbth methodological approaches. It
would have been feasible to use the mixed methppgsoach by combining quantitative and
gualitative methods, as both types of studies emecs. This approach, however, would have
restricted the scope of the research. Due to thaaliions of the extent of a PhD research
project the mixed methods approach would have pelynitted the study of commuters to
work. One of the novelties of this research prgjécwever, is the study of commuting to
school in addition to commuting to work. Hence tided that only quantitative methods will
be used but the subject of the research will beredad to cover both employees and students.
Another issue to be considered was that my ressunege limited. Qualitative methods
usually require more time and human resourcesdbantitative methods (Queen & Knussen,
2002). In addition, previous studies on commutiattgrns in Western-Europe and the USA
are primarily quantitative in nature. As this stuaiyns to compare results in Budapest to
previous results from Western countries, compatgbitas another reason for choosing
quantitative methods.

In the second — descriptive — stage of the reseassociation between the identified
variables was investigated. The quantitative analysilowed the multi-level approach at
different geographical scales (Schwanen, Dielemamigt, 2004) (see Section 4.1 for
details). The analysis of aggregate (at the leveltlee functional urban area and
municipalities) as well as disaggregate data has lsarried out with statistical methods. The
methods were chosen based on the characteristidheovariables as recommended by
statistical textbooks (Healey, 2011). As the m&ooif aggregate statistics were available for
longer periods, longitudinal analysis was carrietito trace changes over time. Disaggregate
data was only available for one specific pointiinet so only cross-sectional analysis could be
performed. The quantitative methodology is detaite@hapter 4.

1.4. The structure of the thesis

The thesis is divided into seven chapters. Afterittiroduction, the aim of Chapter 2 is
to critically discuss and clarify the terminologygead in this research by reviewing and
reflecting on research literature. The three céntimes that are discussed are: commuting,
suburbanisation and the functional urban regioniciviis the study area for this research.
Having outlined the broad theoretical construdts, first section of Chapter 3 (Section 3.1)
reviews post-suburban development in the Westerroggan and American context to
establish the theoretical background to this reteaBection 3.2 offers a non-exhaustive
catalogue of post-suburban forms and processes, TiheSection 3.3, the post-socialist
transformation of metropolitan areas in CEE coestiis reviewed in order to trace existing
signs of post-suburban development. In Sectionf@rther study of the linkage between post-
suburbanisation and commuting is justified by idgimg some indicators of post-suburban
development around Budapest. In Section 3.5, @wewif previous findings concerning the
relationship between urban transformation and cotimgypatterns follows, and a framework
for the quantitative analysis is provided by idBmtig descriptors of commuting patterns. The
quantitative research methodology is outlined imgthr 4 with a justification of the methods
and presentation of the data sources used. Thiterhalso critically reflects on the strengths
and weaknesses of the approach. Chapter 5 pregentindings of the data analysis on
commuting to work, which is carried out in two stagFirst, aggregate data are explored at
the level of the functional urban area and munidipa to identify changes in demand for and
supply of jobs. It is followed by the statisticahadysis of the data from two household
surveys carried out in Budapest (2004) and in tnectional urban region (2007). This
provides evidence towards answering the researektigns at the level of individuals and
households. The socio-economic characteristicsonfneuters and attributes of commuting
patterns (modal split, travel time and distance) amalysed to find statistically significant
associations and possible explanations. Chapteegepts the results of the data analysis in a
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similar structure for commuting to primary and setary school. The results of the data
analysis are discussed in Chapters 5 & 6 to aveparsting the presentation of data, analysis
and discussion. Chapter 7 synthesizes the corenfjadf the analysis and discusses them in
the context of the research questions. The theatetind methodological contributions and
the limitations of this study are also discussede h&ith recommendations for further
research. Some of the supporting maps and tablggesented in the Appendices.

2. Terminology and definitions

A few major concepts will be used in this studyjehhwill be defined in this chapter as
their meaning have been a matter of debate inetbearch community and within the circle of
statisticians. This section offers a brief overviefithe various understandings of three of the
basic concepts applied in this research. Firsyleedravel between home and work as well as
school is defined with a focus on the purpose gratial extent of commuting. Then, the
meaning of suburbanisation is explained distingagghbetween residential and employment
suburbanisation. Finally, the concept of the fumwi urban area is discussed and the method
to delimit the study area is justified.

2.1. The definition of commuting

Mobility is a key term in human geography. It m&jer to social mobility (changes in
social status) or geographical mobility (the movetnaf individuals, ideas or goods) (lllés,
2000; Hanson, 2011). In my thesis, | focus on et interpretation: the movement of
employees and students. Geographical mobility assified into migration and commuting
based on the time spent away from home (FoubergpMu& Blij, 2009). Commuting is
understood by some scholars as a special form graton, when people leave their
hometowns temporarily for work (Szabadi, 1964hB & Pal, 1985). According to another
group of researchers, commuting is different fromgration because migration is a form of
spatial mobility that involves temporary or permainehange of residence as opposed to
commuting, which covers cyclic movement without rofiag residence (Fouberg et al.,
2009).

For the purpose of this research project, cycliweneents of individuals will be taken
into consideration and no permanent change of easil is assumed. Also, because urban
areas are in the main focus of this study, onlyydahort-distance movements will be
examined and long-distance commuting (weekly or timgrtravel between home and work)
will not be considered (lllés, 2000; Ohman & Lindgre003).

There is no internationally accepted definition admmuting. Definitions differ
according to the purpose of commuting, the levesmdtial units analysed and the possible
origin and destination combinations.

The purpose of commuting can be approached frometldlifferent viewpoints: the
etymology of the word, its usage in statistics ancesearch. The word ‘commuter’ originates
from the term 'commutation ticket' (season ticket¢d by early rail travellers in the United
States to go to work regularly (Wordreference.c2@,2). The word ‘commute’ itself refers to
'the journey that you make when you travel to anfra place that you go to regularly'
(Merriam-Webster, 2012) or more restrictively taegular journey between work and home'
(Cambridge University Press, n.d.). In other lamggsa the notion is not restricted to work
trips. In German, for examplpendeln(to commute) suggests a regular movement between
two places, especially home, work or school (Dud2®l?2), similarly to the Hungarian
equivalentingazni



Statistical definitions also demonstrate a simi#ference in meaning. Some only
embrace regular traved work.In the United States and the United Kingdom, conimguas a
statistical term only refers to the ‘journey to Wdt). S. Census Bureau, 2012), or 'trips to a
usual place of work from home, or from work to hoifizepartment for Transport, 2010). In
Austria, Switzerland and Germany, however, thastieal definition also coverpupils and
studentsat all levels of education regularly attendingauh(Statistisches Bundesamt, 1991,
Bundesamt fur Statistik, 2005; Statistik Austri®12). The Hungarian definition identifies
commuting as regular travel to and from work witle tesidence and the workplace being in
different settlements (KSH, 2007, 2008).

Research literature is also inconsistent in expigithe contents of commuting. Some
researchers consider commuting as a regular mouebatween home and work or school
(Hidas, 1979; Beluszky, 1981). Definitions in thegjority of cases, however, cover the
commute to work in the international (Gordon, Ricls®n & Kumar, 1989; Van Ommeren,
2000; Schwanen, Dieleman & Dijst, 2004; Sohn, 208§uiléra, 2005; Helmineret al,
2012) and in the Hungarian literature (Kapitany &khtos, 1993; Szabd, 1998; lllés, 2000;
Berényi, 2003; Lakatos & Véaradi, 2009; Bartus, 20Recently, however, there has been an
increasing number of studies that refer to regtiavel to school as 'school commuting'
(Yeung, Wearing & Hills, 2008; Hotowiecka & Szyrska, 2008; Halast al, 2010;
Andersson, Malmberg & Osth, 2012; Maricgeteal, 2013).

If we consider the daily movement of employees stodents between home and work
or school, a clear-cut distinction between emplog@®muting and daily school trips cannot
be justified. Daily travel to and from school cantghe definitions of commuting mentioned
above, since a regular and cyclic movement is weahl The only major difference from the
above definitions is that the purpose of the joyrisenot employment but education.

According to Bhm and PA&l's research carried out in Hungary inl$#0-80s (1979,
1985), commuting to work emerges when the followfmgy conditions prevail:

* a qualitative or quantitative mismatch of the dedhand supply of workforce
in the sending settlement;

* vacant jobs in the destination settlement;

e suitable transport connections between the twiessatnts;

» the travel time to the other settlement is accdethly the commuter.

| am of the opinion that students' daily travelsichool is fundamentally similar to

commuting to the workplace as it conforms t6hB1 and Pal's criteria. Therefore, if we
transcribe the above criteria to students, comrgubrschool emerges if

» educational services are not available in the sensiettlement at all or they do

not offer the required specialisation or quality;

» destination settlements need to have availableeplatschools;

» transport connections are necessary between honschadl,

» travel time should be acceptable for the students.

There are, nevertheless, some dissimilarities tve®mmuting to the workplace and
travel to school. While commuting for employmentn®stly based on the supply of and
demand for workplaces, as well as the financial prattical feasibility of commuting, the
spatial characteristics of students' travel to setltawe also affected by factors such as the
institutional framework of education (i.e. compulsoschooling between certain ages;
compulsory enrolment of pupils in the school ddtnvhere they live, pre-defined school
holidays), children's limited freedom to choose ttasport mode for commuting (ability or
inability to use public transport independentlyavailability of a car), travel characteristics
different from commuting to work (in the afternoohildren leave school at different times
depending on the type of education) and the inflteeaf parents concerning school choice.
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Notwithstanding the differences, | think that daiigvel to school is essentially similar
to daily commuting to the workplace. Based on tlnedmental similarities between regular
travel to work and school, for the ease of undaditey, | will, henceforth refer to daily travel
to school axommuting to schoadr school commutingn contrast tocommuting to worlor
employment commuting.

In a number of countries, all home-to-work tripse atonsidered as commuting
irrespective of municipality borders, length or atimn of trips (e.g. United Kingdom, United
States, Germany, Austria) (Statistisches Bundesaf]l; Bundesamt fir Statistik, 2005;
Department for Transport, 2010; Statistik Austi@l12; U. S. Census Bureau, 2012). In some
other countries, like Finland or Sweden, only traieework across municipality borders is
considered as commuting (Sandow, 2011). The latalso the case in HungdrfLosonczi,
1964; Berényi, 2003; KSH, 2007). This may distéw full picture of home-to-work trips:
travel to work between the districts of larger Ieetients (e.g. Budapest) may involve a much
larger distance and longer time than commuting feowillage to the neighbouring town in
the countryside. Nonetheless, the former is nosicamed to be commuting (Szab6 1998).
Due to the availability of data and in order to dmnsistent with the terminology used in
Hungary,commutingn this study will refer to intra-municipality ps only.

Based on the above clarificatioe®@mmuting to workor employment commutingg
henceforth referred to as regular travel betweemen@and work, where the origin and
destination of commuting are not in the same mpaidy. Similarly, school commutings
understood as regular travel between home and k¢imatuding all levels of education),
where the municipality of the residence and thesthre not identical.

Commuting can also be classified according to &tepn, i.e. the combination of the
origin (location of the home) and the destinatiamrkplace or school) of trips within or in
relation to the urban area (Pisarski, 2006). If loene is located in a suburb and work or
school in the central city, theretimditional commutingoetween them (Van der Laan, 1996;
Burger et al, 2011; Helminenret al, 2012). If commuters live and work or study in the
suburban area and do not travel to the centralfoityvork or school, they carry ogtoss-
commuting(Van der Laan, 1996; White, 1988; Bontje, 2007haN residents of the central
city commute to suburban locations, they sreerse-commuterf_andis & Cervero, 1992;
van der Laan, 1996; Cervest al, 2002; Aguiléra, Wenglenski & Proulhac, 2009). Whe
residents in the metropolitan area (city or subadhmute to outside its territory, or people
living outside the metropolitan area commute irtiothey are calledexternal commuters
(Holmes, 1971) (Table 1). The analysis of commutipatterns based on the above
classification is a key objective of this study.

A special form of commuting considered at the aggte level iexchange commuting
It is a combination of traditional and reverse caminyg, i.e. when residents of a suburb
commute to the core city and people living in tbeeccity commute to the suburb exchanging
workforce (Schwanen, Dieleman & Dijst, 2004). luaBly occurs when there is a mismatch
between the job market in the suburb with respecthe required qualifications and/or
salaries, and those of the resident population.

% The only exception is Budapest, where districel@ommuting data are available from the censuses.
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Type of commuting Location of home Location of emmyment or
school
Traditional Suburb City
Cross Suburb Suburb
Reverse City Suburb
Suburb Outside the metropolitan area
External City Outside the metropolitan area
Outside the metropolitan ared Suburb
Outside the metropolitan areg City

Table 1
Commuting patterns in metropolitan areas
(Source: Own elaboration)

2.2. The definition of suburbanisation

As this research investigates (post)-suburbanisatiche context of commuting, it is
necessary to define (post)-suburbanisation itdelis not my aim to compare existing
definitions or create a new one as this has beee étsewhere (see see Timar, 1999 for a
detailed review of approaches). In this sectiody @uburbanisation will be defined, while
post-suburbanisation, which is a more recent canegpout a widely accepted definition,
will be explored in Section 3.1 in the context ospmodern urban transformation.

There are fundamentally two major strands of tlemoigoncerning suburbanisation:
those which consider suburbanisation as a stagebaiisation and focus on the process as
opposed to those, which concentrate on the outcoimguburbanisation, i.e. the suburbs
themselves (Timar, 1999). Based on a critical reved the available approaches, Timar
developed her own definition based on the firstraggh, which has since then been widely
used in Hungary. According to her: 'suburbanisai®rithe decentralisation of the urban
population and activities, which is a vital part thie broader urbanisation process. It is
decentralisation in a sense that the urban populattome of the productive and non-
productive human activities, capital and investraeme not concentrated in urban centres but
in adjoining areas; and/or it is decentralisatioraisense that a certain range of former city
dwellers, factories, offices, services, etc. adyuetlocate from centres to their immediate
surroundings' (Timar, 1994, p.21). As regards edidl suburbanisation, this definition does
not limit the process to middle-class city-dwellevho move from the core city to the
suburbs. On the contrary, it also encompassesaatpspect of suburbanisation in Hungary.
It has been detected that lower-class populatiso aloves from Budapest to surrounding
villages, especially in the eastern and southerh gfathe agglomeration (Dovényi, Kok &
Kovacs, 1998; Izséak, 2003; Kovacs, 2005). Theirotdye is to minimise living costs and
produce fruit and vegetables for their own consuompt

Those who focus on the suburbs themselves oftene naak attempt to distinguish
between suburban and non-suburban settlements. appwach is to find an objective
measure using statistical data on demographicssanth-economic characteristics of the
population (Timéar, 1994). Population dynamics (tbkeange of permanent residents),
migration balance between Budapest and its suringedand the dynamics of housing
developments have frequently been used as indscabbrsuburbanisation in Hungary
(Dardczy, 1999; Dovenyi, Kok & Kovacs, 1998; DévesyKovacs, 1999; Bajmadcy, 2006).
Others used indicators of socio-economic statughef population (income, educational
attainment, car ownership) (Kovacs, 1999a; Bajm@06@3), company statistics for economic
suburbanisation (number of registered companies)peay density) (Bihari, 1999; Barta,
1999) and various combinations of the above (1z£8R9).

While | agree with Timér's definition and | focus the processrather than on the
outcome | have to apply two restrictions to her definitifor the purpose of this research.
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Firstly, my research includes a quantitative anslyghich takes the dynamics of
suburbanisation as a variable. Secondly, with eegaresidential suburbanisation, | consider
higher socio-economic status as an indication bludwanisation, which restricts residential
suburbanisation to the middle and upper classesleWhecognise that suburbanisation in
Hungary is not limited to the population with a Iy socio-economic status, it has been
shown that around Budapest a western-style ‘wedfaloeirbanisation’ prevails (Kovacs, 2009)
and the socio-economic status of suburban residentgher than the national and regional
average (Kovacs, 1999a; Doveényi & Kovacs, 1999rrai et al, 2011). It has also been
confirmed in other CEE countries that the majootyhe new suburban residents who moved
out of core cities are characterised by a younger an above-the-average income and higher
qualifications (Hirt, 2007; Sykora, 2007; Kahrikeétmaa & Tammaru, 2012). Previous
studies in Hungary have also found an associatgiweden the propensity of primary school
pupils to commuting and the income and educatiati@inment of parents as well as the
number of cars they own (Kertesi & Kézdi, 2005bphaimet Kft., 2008). Therefore, | think
that excluding suburbanisation of lower-status desis from my understanding of
suburbanisation does not cause considerable dstorHence the suburbanisation of
residents with an income and educational attainnoget the average of the FUR will be
considered in this study.

Timar's above-mentioned definition also encompatisesuburbanisation of economic
activities in addition to that of people. She digtiishes between residential, recreational,
industrial and commercial suburbanisation, basethertype of activities that may relocate.
Others in Hungary approach non-residential subushtion by focusing on the relocation of
economic actors rather than on economic activiaesl, consequently they refer to economic
suburbanisation (Barta, 1999; Bihari, 1999; Kovd®&§9a; Koos, 2004; Toth & Kods, 2004).
For the study of commuting, the location of homed jais is of primary interest irrespective
of the type of activity (commerce, industry or sSees). Therefore, ‘employment
suburbanisation' and the 'suburbanisation of jolis'be used interchangeably in this study
referring to the decentralisation of jobs of ajpeg from urban centres to adjoining peri-urban
areas.

2.3. The definition and delimitation of the functional urban region

As one of the objectives of this research projedbiexplore the relationship between
dynamic spatial changes around the Hungarian dagmthflows of people generated by the
spatial structure of the urban area (commuting}, tecessary to delimit the study area where
these spatial transformations take place. The shnely must cover thaty-region the central
city (Budapest) and its region, where the influeatéhe city can still be detected in terms of
commuting and suburbanisation. Administrative bauies are not suitable because they
limit the scope of the analysis to areas delimiéter historically or on the basis of data,
which are largely obsolete today. The commonly wiefthitions of the city-region focus on
the central city and are based on the economitioethip between the city and its region
(Davoudi, 2009).

The concept of Functional Urban Regions (FURs) wesated in the 1950s by
American researchers. They suggested that FURddsbkbousist of the central city and the
surrounding area defined by the proportion of cortamsuto the resident workforce (Hall,
2009). This definition has since been widely agpleross the world with various names. At
the beginning of the 1980s, van den Berg (1982 tise concept of FURSs to study the stages
of urban development all across Europe. The Europgaon's research project ESPON 1.1.1
introduced the term Functional Urban Areas (FUA)nt{Rainen, 2005), while the
terminology of the Urban Audit of EUROSTAT nameceitn Larger Urban Zones (LUZ)
(Eurostat, 2004). Besides having different namego@mmon methodology of delimiting
FURs has not been drawn up, so the definition saraintry by country due to the different
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urban structures and availability of data. The nwaskespread approach uses labour market
area$ to identify FURs (Organisation for Economic Co-agiem and Development, 2002).

Most analyses about Budapest and its surroundoigneover the area of tigudapest
Agglomeration(Kapitany & Lakatos, 1993; Kovacs, Sagi & Dovéng01; Barta, 1999;
Dovényi, Kok & Kovacs, 1998; Kapitany & Lakatos,@8a, 2005b; Kovacs, 1999a; Bihari,
1999; Véaradi, 1999), which was first delimited @71 and included 43 municipalities around
the capital. Budapest's labour market extended,eliesy much further even then, as only
50% of commuters to the capital lived in the newslimited agglomeration. The official
agglomeration was extended in 1996 to include 8Iiamalities (including Budapest)
(Készegfalvi, 1995). It has long been recognised Bwatapest has functional relationships
beyond the boundary of the agglomeration and itldvbe necessary to delimit the functional
urban area of the capital (Toth & Schuchmann, 2046¢ording to the 2001 Census, 37% of
commuters to Budapest live outside the officialaad the agglomeration (Kapitany &
Lakatos, 2005b). Although the immediate dynamicezaround Budapest extends to 15-20
km from the centre of the city but the influencetloé city can still be detected at 30-40 km
from the core (Bajmocy, 2003).

There is a long tradition of research into the mgbn of functional areas (Menddl,
1963; Beluszky, 1974, 1981; Toéth, 1985) and agglatmens around major towns
(Készegfalvi, 1995; Toth, 2006) in Hungarian geograpRgcently, several attempts have
been made to delimitinctional urban regionsccording to the terminology introduced by the
ESPON research at the beginning of the 2000s (agiynar, 2010).

In 2008, functional urban areas were delimitedupport the development of the new
national settlement network development conceptag€a 2008). Based partly on the results
of an ESPON research project (REPUS), FURs werendell according to labour market
areas and official boundaries of microregioksstérséy (Salamin, Radvanszky & Nagy,
2008; Sud, 2008). Subsequently, thenotars (2009-2011)esearch project proposed several
different methodologies to delimit functional urbareas in Hungary: cluster-analysis
(Bajmocy, 2010), the cross-tabulation method ugleghographic and socio-economic data
(Koés, 2010), the gravity model (Nagy, 2011) anadrtraffic data (Szalkay, 2010).

Although commuting plays an important part in mangthodologies to delimit FURs,
it is not the objective of this study to discuse tinethodological issues in relation to the
delimitation of FURs. For practical reasons, howgitehas been necessary to limit the area
of the study in order to define a framework foradedllection and analysis. On the one hand,
unfortunately, the national settlement network digwaent plan has not yet been completed
and the detailed results of the delimitations ofmgarian FURs have not been published.
Consequently, this methodology could not be usdtieéncurrent research. On the other hand,
the methodologies proposed in timmotars project have appeared to be too complex for my
purposes. |, therefore, have returned to the algihea of delimiting the functional urban
region based on the labour market area of the alamithich has offered me a relatively
straightforward and internationally used method.

In the literature, commuting thresholds to delitratvel-to-work areas differ country by
country. Van den Berg (1982), for example, used D6%e commuters to the central city in
his landmark study on the urbanisation processuiofe. The proportions used for reporting
to Eurostat range from 10% in Norway to 40% in [Eewith 15-20% being more common
(Antikainen, 2005; Faluvégi, 2008; Eurostat, 20145.one of the objectives of this research
is to explore potential linkages between commutithgg FUR should — as a minimum —
include areas affected by residential and employrseburbanisation around Budapest based
on previous studies on suburbanisation around Bastdfrsak, 1999; Bihari, 1999; Bajmocy,
2006; Kooés, 2007b). The 15% threshold has beenechas it provides the best coverage

* The labour market area of a city covers the am@a fvhich employees dominantly commute to the city.
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which is not limited to the agglomeration and egrereyond Pest County into Fejér and
Komarom-Esztergom Counties, where previous studiase indicated suburbanisation
(Bajmocy, 2003). Municipalities have been includedthe FUR if at least 15% of the
employees living there commuted to Budapest acogrth the 2001 Census. The area of the
FUR delineated according to this method is showign 2.

fﬁ)‘h x
D County boundary >

. Survey locations

] FUR (including agglomeration)
B Agglomeration

=
T

Budapest

. a
r Ghufty A o/
{
(oF
A . 2
Fig. 2.
The area of the Budapest functional urban region (BR) with other administrative territorial
units

(Source: Own elaboration based on HCS®data, 2001)

Nevertheless, this delimitation of the FUR has miber of limitations. Firstly, the data
having been used for the delimitation are somewltatUntil commuting data from the latest,
2011 Census become available, no up-to-date stat@bout commuting can be generated.
Secondly, only the commuting relationship is taketo account, while other relationships
(education, transport, administration) are noteatftd. Nonetheless, due to the unavailability
of data, it has not been feasible to include o#tigibutes in the delimitation. Thirdly, FURs
have been criticised for reflecting the monocenffiardist urban models, as the basic concept
of the FUR is based on a strong centre city andefsendent region (Gordon & Richardson,
1996Db) (see Section 3.1 for more details on mond-paticentricity). While there are signs of
newly emerging suburban centres around the city. @udadrs), | assume that Budapest is
still fundamentally monocentric so its attractioh ammmuters still very much defines its
labour relations.

The Budapest FUR delimited according to the aboeetianed method incorporates
170 settlements with more than 2.8 million inhattisa which is more than one-quarter of the
population of Hungary. The study area is similaotioer major Central and Eastern European
metropolitan areas (Prague, Warsaw) concerning lpbpn, size and the level of economic
development. As not all data used in this researehavailable for the FUR, a number of

® HCSO: Hungarian Central Statistical Office
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different territorial units will be referred to this study. Table 2 explains their meanings and

coverage.
Territorial unit Area NUTS/LAU® | Number of | Population Comment
(km? | level municipalities | (2012)
Budapest (centrdl
city, core city,| 525 NUTS 3 23 districts 1740 041
capital)
Budapest and 80
Budapest 3063 | na 81 2268 652 | Municipalities
Agglomeration around it ag
delimited in 2007
Agglomeration The :
belt 2538 n.a. 80 755 290 agglomeratlon
e
without Budapest
Pest County 6393 NUTS 3 187 1245 048
Central Hungary | 6919 | NUTS1&2 188 2 925 500 E“dap65t and
est County
Functional Urbari See definition
Region (FUR)| 5748 n.a. 170 1 150 968
. above
without Budapest
Microregions n.a. LAU 1 n.a. n.a.
Municipalities or
settlements (usedn.a. LAU 2 n.a. n.a.
as synonyms)
Table 2

Territorial units used in the study
(Source: Own elaboration based on HCSO data)

The area from where commuters travel daily to Bedapxtends beyond the FUR. The
reduction of travel time especially along the mayatorways has extended the labour market
areas. By applying the 15% threshold, however, th&earch only considers commuting
within the functional urban region.

2.4. Chapter conclusions

The objective of this chapter has been to clarifg basic concepts of commuting,
suburbanisation and define the functional urbariore@nd delimit the study area of the
research. It has been demonstrated that thereest gontroversy over the meaning of
commuting. For the purpose of this study, it hastmeygested that commuting would cover
both commuting to work and school due to the funelatad similarities between them. Due to
the limited availability of statistics in Hungamggmmuting is understood as a daily movement
between home and work where the home and the wam&@re not in the same municipality.

Based on Timar (1999), suburbanisation is undetdsta® a decentralisation process
affecting population as well as their activitiesraguction-related and non-productive).
Nevertheless a restriction to this definition hdogen applied: only the suburbanisation of
people with medium to high socio-economic statuslieen considered.

The functional urban region has been defined astilndy area of this research. It has
been delimited according to the widely used prilcipf labour market areas. All
municipalities from where at least 15% of residemiployees commuted to Budapest in 2001
were included in the area of the FUR.

® According to the territorial categorisation of the): NUTS (Nomenclature of Territorial Units foraSistics)
LAU: local administrative units.

15



3. Urban change in the post-Fordist context

In the 1970s, the world economy underwent strutithlanges and the Fordist system
of mass production was challenged. Fordism dentitesproduction system and social
development of the first half of the 20th centumdait is characterised by large-scale
assembly line production at centralised locatioith & limited variety of products. After the
economic crisis of the 1970s, a new productionmegemerged that replaced the previous
principle of mass production (Pal & Boros, 2010hddr post-Fordism workforce is flexible,
production is disintegrated to a wide network opiers, and there is emphasis on high-
quality, small-batch, specialised products. Theneauic and social changes caused by the
transition have created the post-industrial citghwaew urban forms and flows (Hanson,
2011).

The objective of this chapter is to place my redeanto the context of post-Fordist
urban development. Section 3.1 reviews the keyga®es of the transformation of the post-
Fordist city; Section 3.2 focuses on the emergeasfceew urban forms and processes and
changes in the patterns of suburbanisation and edimga In Section 3.3, recent trends of
urban change will be explored in cities in postiglgt countries in the context of post-
Fordism. Then, in Section 3.4 indicators of poditsban development will be traced in
Budapest based on the catalogue of post-suburlaturdés introduced in Section 3.1. The aim
of this section is to answer the first sub-questibhis research and justify the study of post-
suburbanisation in the FUR of Budapest. Finally, $ection 3.5 the link between
suburbanisation and commuting patterns will bewtised in detail.

3.1. Post-Fordist urban transformation

Residential suburbanisation was the key transfaomagtrocess of urban areas in the
USA and Western Europe until the 1970s. Large-scaldential suburbanisation has
traditionally been identified with the Fordist regg of accumulation (Schumacher & Rogner,
2001). As a consequence of the fundamental changdg®e economy, from the 1970s, the
deconcentration of employment, services and comgner@s gaining momentum in areas
which had been once considered to be bedroom coitiesurAt the same time, the functional
dependence of these municipalities on the cenitaldecreased and the focus of economic
development shifted to suburban areas (Knox & Rirg009). These changes induced a
radical transformation of the urban structure inst#en metropolises. As a reaction to these
changes, postmodern urban geography emerged. Otiee ahterpretations of postmodern
geography suggests that it is a product of Mamigt post-Marxist traditions focusing on the
postmodern city, and the social, cultural and entnaonsequences of postmodern changes
in urban areas (Minca, 2009).

It was the objective of the Los Angeles school dbam theory to try to find an
explanation for the 'postmodern city'. AccordingStgja (2000, p.239), the 'Era of the Modern
Metropolis' based on Fordism, mass production amdumption was over. He argues that the
new urban structures of scattered fragments oftimmal spaces typified by Los Angeles
could not be explained by conventional urban thedrge urban space has become a
‘patchwork’ of polarised thematic spaces as aatéfie of consumer society (Lukovich, 1999).
The new phenomenon of the development of fragmentedlti-centred urban spatial
structures has been extensively researched by pdstm urban theorists but no common
agreement exists on the terminology (Helbich & heit 2009). Kling et. al. (1995), for
example, introduced the term 'post-suburban’ tbéemdiftiate these new structures from
conventional residential suburbs dependent on tiwe cities, whereas Garreau (1991) calls
the multi-functional concentrations of services,pmgment and housing further away from
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the core city 'edge citi€és'Several other names have been applied for theunean structure:
suburban downtowns, centerless citasjpolis zwischenstadnetzstadtexopolis,stadtland,

to mention but a few (for a detailed review of teynsee Borsdorf, 2009). According to
Helbich (2012, p.40), a common feature of thesmges the ‘fragmented and polynucleated
functional patches of services, located withindhean fringes'. He considers post-suburbia to
be the most comprehensive of all the terms andegac| think it also makes it feasible to
use this term because it implies that post-suburbraesafter suburbia. Henceforth, | take
post-suburbiaandpost-suburbanisatioto describe the development of quasi-urban strestu
on once urban fringes characterised by a mixturéun€tions: homes, shops, businesses,
recreational areas and entertainment centres.

The Los Angeles School has been criticised for icemsg Los Angeles as the ultimate
urban form of the future (Knox & Pinch, 2009). Netheless, even if Los Angeles cannot be
deemed as a model for future urban developmenthier garts of the word, the Los Angeles
School highlighted the potential consequences dft-pordist urban development and
globalisation.

How does post-suburbanisation fit into the tradigibfour-stage model of urbanisation?
Enyedi (1984, 2011), building upon van den Bergilsdmark study (1982), suggested that
urbanisation is followed by suburbanisation, deanrkation and the ‘urbanisation of
globalisatiorf. This latter stage is characterised by the deweéoy of 'global urban regions'
integrating traditional cities, urban and ruralamend exurbs (cities on the urban periphery)
(Enyedi, 2012). The post-suburban development thestiby the Los Angeles school can be
linked to this fourth stage of urbanisation.

Several elements of post-suburban development &yapeared in and around European
cities, too (Borsdorf, 2004). Kunzmann (2001) catoalised the European city-region as a
mixture of specialised functions and forms, where spatial differentiation between urban
and suburban is not valid any longer (Fig. 3). Tduacept contains several 'archipelagos’ that
are characteristic of post-suburbia (e.g. edge-téghnology park, airport city, knowledge
city, hypermarkets, etc.).

The extent of post-suburbanisation in Europe isveher, still debated. Burdack (2002)
argues that the development of metropolitan periphen Europe is different from its North
American counterparts, because core cities ren@rdominant urban centres as opposed to
declining cities in the USA. It is true that thébsubanisation of people and jobs is a dominant
trend in Western Europe, but at the same time a@higatisation of city centres and brownfield
areas counteracts them by making city centres nattractive and by increasing their
population (e.g. Berlin, Oslo, Paris or Vienna) i8a 1999; Burdack, 2002; Neess, 2007,
Cattan, 2011; Gorgtt al, 2011). Another major difference from the Unitedt8s is the fact
that the development of public transport netwosb(rban trains, S-Bahn, metros, light rail
systems) has provided an alternative to commutingdr in the major corridors (Barta,
1999).

" According to Garreau, edge cities have at leadt08® square metres of leasable office space atehsit
55700 square metres of leasable retail space; ¢ffey more jobs than homes; they are perceivedHhay t
population as one place and were not consideracciy thirty years ago (Garreau, 1991).

® Enyedi does not agree with the existence of van Blerg's fourth stage of "reurbanisation’. He thitlkat
moving back to the city centres is not a global numenon. Therefore, he called the fourth stage the
‘'urbanisation of information technology', which lager renamed as the 'urbanisation of globalisatiényedi,
2011).
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The functional archipelago of the European city-regn

(Original drawing by Kunzmann, reproduced from Leber, 2010, p.671)

3.2. Typical forms and processes in post-suburbia

Post-suburbia can be characterised by a numbgueniad urban forms and processes.
The following paragraphs comprise a non-exhaustatalogue of them (based on Borsdorf,
2004, 2009; Knox and Pinch, 2009; Leber, 2010).yTaee introduced here to provide a
framework for my investigation of the presenceladse forms and processes in Budapest in

Section 3.4.

| consider that following urban forms and processeshe the indicators of post-
suburban development:

Suburbanisation/decentralisation of employment
Polycentrism

New suburban centres with mixed use (edge cities)
Company headquarters in suburban locations
Airport cities
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» Post-Fordist economic structure in suburban aresesviCes, high tech
industries, and research and development centres)

* Emergence of suburban entertainment centres amtnaeadation facilities

* Postmodern architecture

* Gated communities

One of the most important reasons for changes enuttban form is the large-scale
suburbanisation of employmenthich has first been detected in the United Stadecording
to Hartshorn & Muller (1989), suburban economice@lepment had five stages. During the
post-war boom of residential suburbanisation, sSodmisation of employment was limited.
This stage was followed by the first wave of comsting industrial and office parks between
1955 and 1965, and regional shopping centres fren1860s. These malls became the major
nodes for further development with a clusteringcommercial and office facilities between
1965 and 1980. In the next stage, during the 1980h;rise office buildings sprang up in the
suburban centres with high-tech research and dewedot companies. By the fifth stage, the
1990s, these new suburban centres became the baw centres. This process could also be
observed around European cities with a 10-15 yekaydBorsdorf, 2004).

Gordon and Richardson have demonstrated in a nuwibpapers that job growth,
including all major sectors of the economy in thegest metropolitan areas of the United
States, has been concentrated in the urban pagphather than in the city centres (Gordon
& Richardson, 1996b, 1996a; Gordon, Richardson & Y208). Between 1960 and 1980,
two-thirds of all metropolitan job growth occurréd suburban areas. By 1980, 47% of all
metropolitan jobs were located in the suburbs (Koop995). A similar trend was identified
in Western Europe in the 1980-90s. Central Pasisexample, lost 11.5% of its jobs between
1982 and 1999, while employment grew in the inmed auter periphery of the urban area
(Aguiléra, Wenglenski & Proulhac, 2009). Amsterdamdle as a major employment centre
also declined, while in the sub-centres aroundthteh capital the number of jobs increased
rapidly (Bontje, 2007). In German urban regionsjrailar trend was detected by Siedentop
(2007) for the period between 1990 and 1998.

One of the consequences of job growth in the periph of cities has been the
transformation of the monofunctional urban struetumto apolycentric fabric (Helbich,
2012). According to Scott and Soja, urban form hasome a '‘complex and polycentric
regional mosaic of geographically uneven develogh@®96, p.436). In the monocentric
model of urban development, the core city (certiteiness district, downtown) is the centre
of financial, governmental and business activiteesj most spatial flows are concentric and
are directed to the city centre. In monocentricanrlareas, the fundamental movements are
between the suburbs and the core city (Hall, 20@99. polycentric urban fabric, however, the
development of new nodes is not dependent on thanucore any more. Fragmentation,
network of locations, mosaic city, new nodes andstering are the keywords of the
polycentric urban model (Burdack, 2002).

The 'new economic poles', the cornerstones of polyic development, which emerged
around major cities in Europe during the past 20/88rs, have also received considerable
attention. In Paris, for instance, suburban cergreand the city became new economic nodes
in the 1970s and 1980s (Touloise-Labegé, Sophidpdlid, St. Quentin). In Madrid, new
economic centres sprang up as well, as a resulteoflynamic development of the service
sector (e.g. Tres Cantos, Las Rozas-MajadahonayléBla, 2002). The latest tendency is the
emergence of 'airport cities' around large airpeovith a complex clustering of logistics,
service and commercial activities (e.g. Amsterdashiy$hol, Paris-Roissy, Frankfurt am
Main) (Burdack, 2002; Bontje & Burdack, 2005).

In the course of the suburbanisation of jobs, mactufing was followed by
technological companies and later by back officesational headquarters. Finally, company
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headquarters started to move to suburban locatiordmerican cities (New York, Los
Angeles and San Francisco) (Hall, 1997). This iadis that the business sector confirmed the
relocation of traditional functions of core citiedo regions, which were once called urban
peripheries but became the new centres.

Post-suburbia is dominated lBgrvices, high tech industries as well as reseanct
development centre$n the 1970s, traditional Fordist heavy industagdd a serious crisis
which sparked the transformation of the econonrigecstire of Western countries with a shift
to services (Kovacs, Sagi & Dévényi, 2001). In tieav post-Fordist regime, the majority of
the workforce is employed in the tertiary (serv)ceéle quaternary (IT, media, research and
development) as well as quinary (managerial andsiec making) sectors. Manufacturing,
wholesale and retail trade were quicker to decks¢raeaching suburban dominance by the
end of the 1970s. The financial services, howewewhich is considered to be have the
strongest ties to city centres — usually followedthe 1980s paralleled by the shift of
professional, scientific and technical services I{&tu 2004). These activities are
characteristic of the new industrial, office anditics developments in suburban areas.

Entertainment and leisure facilitidgave also appeared in the suburban zone along with
employment and services, thus, the monopoly ofraknities in providing opportunities for
recreation has been diminishing. Such a featutieeiglevelopment of suburban entertainment
centres: water parks, artificial beaches, ski-dppenusement parks, cineplexes (giant cinema
complexes) were constructed farther from the cenitias to serve not only the population of
the urban area but whole regions as well. Legolanidenmark and Disneyland in Paris are
the most well-known examples of these facilitiesor@lorf, 2004). They are frequently
accompanied by large-scale accommodation facil{tiesels and resorts). Thus, visitors can
have a holiday without staying in or even visitilg central city. Another form of suburban
accommodationis the line of cheap motels and hotels along tphpr@ach roads and
motorways to large cities. They provide possilastito overnight for transit passengers or
budget-minded visitors of the central city.

Postmodernismis reflected in the various architectural styles pmst-suburban
developments often by a mixture of different mothHat wish to express diversity. The fake
representation or rather misrepresentation of mkmd society is often called Disneyfication
with new, mixed-use developments that create a @Josecially uniform, commercialised
urban environment in sharp contrast to contempocésy centres (Knox & Pinch, 2009).
Social separation is also demonstrated by enhapieeate security angated communities
where public spaces are privatised with controledess and secured boundaries (Blakely &
Snyder, 1997).

3.3. From proto-suburban to post-suburban: transformation of cities in post-
socialist countries

Enyedi (1984) suggests that while local specialiggist, the stages of urbanisation are
fundamentally globally determined and spread adirdkie world. Western European countries
mostly completed the (residential) suburbanisapibase in the 1960s, while cities in socialist
countries were ‘trapped’ in thebanisationphase until the late 1970s. By the time political
and economic changes made large-scale suburbanigaissible in CEE countries, the USA
and Western Europe already entered the desurbianigaliase and in certain large urban
regions even the fourth stage of the urbanisatibglabalisation. According to Enyedi's
suggestion, post-socialist countries shall go tghouhe phases of suburbanisation,
desurbanisation and eventually reach the urbaarsafi globalisation (Enyedi, 2012).

The countries of Central and Eastern Europe underaveapid transition from centrally
planned to market-based economies in the 1990s.a Asonsequence of fundamental
economic, social and political changes in 1989 4880, the spatial organisation of urban
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areas was significantly transformed (Burdack, Kev@&ddvenyi, 2004). There is an ongoing

debate whether 'post-socialist' cities have beowing a special development path or their
urban development has been similar to Western Eubefore and after the 1990s (see Timar,
1999).

Some researchers argue that urban developmentsirspoialist countries cannot be
understood simply by drawing on western urban dagraknt patterns (Nuissl & Rink, 2005).
One reason for this can be that the transition ftbensocialist regime to capitalism has not
occurred in an instance without the legacy of thst fHarloe, 1996). According to Gentile et.
al. (2012, p.295), 'post-socialist' cities haverbdeveloping under the dual influence of local
'legacy effects' and postmodern global politicabreemic, social and cultural stimuli. Sykora
(2009) considers this transformation as a comlonadf the adaptation of the socialist legacy
and the emergence of new forms and trends undese theal influences. Sykora and
Bouzarovski (2012) argue that cities in post-comisttincountries undergo multiple
transitions. Although institutional (political) @ims have been completed, the resulting
socio-economic transformations (economic restruagrpostmodernism, global influences,
neoliberalism) are still ongoing and manifestedha third dimension of transformation, i.e.
urban change. They consider these three typesangformations sequential: institutional
changes took place in the short-term, social artthvdeural change has occurred in the
medium term, and urban structure changes in thg tenm. The 'urban circumstances'
produced by these transformations are considerefiylkpra and Bouzarovski to be unique
(2012, p.54). Suburbanisation patterns, for examgue specifically the suburbanisation of
lower status residents specifically have been dcitedupporting evidence for ‘post-socialist’
urbanisation (Dovényi & Kovacs, 1999; Brade, Snii§i&ovacs, 2009).

On the other hand, Timar (2010) for example, ardbasit is the underlying causes of
urban transformation that need to be taken intsidemation. She concludes that the current
processes of suburbanisation and gentrificatiorHimgary have more similarities to the
urbanisation of global capitalism, as they are pheducts of uneven spatial development
controlled by capital; and the factors of post-abisi development act as amplifiers of this
uneven development. Referring to suburbanisatiaeciipally, Timar and Véaradi (2001)
argue that post-socialist suburbanisation resnlsocial tensions, segregation, and exclusion
in a very similar way as in Western Europe.

Urban change in cities in post-socialist counthias been focused on new locations of
dynamic growth in city centres (regeneration andtmfecation), some important locations
within the inner city and in the suburbs (Sykor@0Q®2, Gentile, Tammaru & van Kempen,
2012). Cities in socialist countries underwentdestial suburbanisation already before 1990.
In Budapest, for example, high-status residentsedaw the attractive villages of the Western
and North Western agglomeration in the 1970s ar@D44Beluszky, 1999). This process,
which | call 'proto-suburbanisation’, was however small-scale one compared to
suburbanisation in Western Europe. Large-scaleleasial suburbanisation took place after
the political changes in 1990 and reached its pe¢#ke end of the decade (Kovacs, 1999b).

A plethora of studies have been published about phecess of the classic
suburbanisation phase manifested by large-scalarisaib residential development in the
urban periphery across Central and Eastern Eursge or example, concerning Hungary:
Timar & Varadi, 2001; Dovényi & Kovacs, 2006; Kowa005; for Bulgaria: Hirt, 2006,
2007; for Russia: Brade et al., 2009; for the @zBepublic: Sykora, 2007; for Estonia:
Tammaru, 2001; Kahrik et al., 2012; and for Poldtapiszewski et al., 1998; Hotowiecka &
Szymaiska, 2008; £bik, 2011).

® Sykora and Bouzarovski (2012) use the word ‘poestimunist’ instead of “post-socialist', the latbeing more
widespread in studies on cities in CEE countrigbaso used in this research.
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Soon after — or in the case of East Germany paralle- the boom of residential
suburbanisation, the suburbanisation of jobs atdtovied (Sailer-Fliege, 1999). In the
suburban zone of the Prague metropolitan areaxXample, the rate of job growth was 32%
between 1991 and 2001 compared to a 14% increadbeircore city itself (Sykora &
Ourednek, 2007). In Warsaw, the number of work@agew by 11.1% per year in the area
bordering the capital and by 5.8% per year fartheny between 1992-1997 (Lisowski,
2004). In Moscow, the growth in the number of medlisized and large enterprises was first
detected in the suburban areas in 2000 (Brade,i@n8igkovacs, 2009). The new companies
appearing in the expanding urban spaces are predatty of service-industry profile
(Sykora & Bouzarovski, 2012). While tertierisatioangrally affects the whole economy in
the post-industrial phase, the emergence and dawelot of the service industry is usually
faster in dynamic suburban locations and catchetoupe level of the central city (Koos,
2007b).

In the USA and Western Europe, employment typiclipowed residents to suburban
areas 20-30 years later. In CCE metropolitan ateawgver, the delay between residential
and employment suburbanisation was much shorténeasoncentration of economic actors
appeared in the suburban zone 5-6 years afterirgtenfave of residential suburbanisation.
Today, suburbanisation of homes and employmentoaceirring concurrently signalling a
duality of suburbanisation and post-suburbanisation

The dual influence of residential and commerciabusbanisation fundamentally
changed monocentric cities. The strong monoceunthban structure and the dominance of the
city centre of the socialist metropolis have bekallenged by the newly emerging nodes of
development of commerce and services creating @ palycentric fabric (Sykora, 2009). At
the same time, residential suburbanisation consirtoeshift population to suburban areas.
This is supported by Hirt (2006, p.464), who — whalcknowledging that transformations of
‘post-socialist’ and capitalist cities are fundataliyr similar — argues that they 'proceed with
different intensity in the two contexts — the 'pastialist' and the capitalist one'.

Whether the parallel workings of suburbanisatiord gost-suburbanisation create
unique urban forms and processes remains a widdslgtdd question. Can the transformation
of commuting patterns support the unique natur@ngbing transformation in CEE countries?
One of the aims of this research is to contribatethis continuing debate by exploring
commuting patterns within the framework of urbastmecturing.

3.4. Post-suburbanisation around Budapest?

In order to decide whether a more in-depth analygigpost-suburbanisation and
commuting can be justified for the Budapest FURljdations of post-suburban development
around Budapest are explored in this section. S&ebaracteristic elements of the mixture of
urban forms in 'post-socialist’ cities may signastesuburban development demonstrated by
distinct urban forms that were briefly presente®attion 3.1.

Suburban development is driven by different agelmgestors are important because
they provide the necessary capital, municipalitesthe other hand may offer land and
favourable tax conditions and development poli¢iemar, 2006). At the end of the 1990s,
several municipalities in Budapest's suburban tiedinged their development policies as —
due to changes in the tax system — it became i@pofor them to attract enterprises to
increase their income from local business tax, tanflind costly infrastructure development
required by the increasing population (Brade, Sehigi Kovacs, 2009). This led to an
expansion of areas affected égonomic suburbanisatioin the functional urban area (Koos,
2007a). While many businesses relocated from Bestajp the agglomeration, they were
mostly small enterprises with relatively few emmeg (Kods, 2004), while new greenfield
investments launched predominantly by foreign camgsm which preferred locations with
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excellent transport links (e.g. motorway junctioasyl the proximity of customers, created the
majority of the jobs (Ddvényi & Kovacs, 2006).

Hypermarkets have been the first representatives soburban employment
mushrooming around the edge of Budapest from tlie®90s. The new retail facilities also
established their distribution centres in suburlzaeas. After 2000, as the market of
hypermarkets saturated, retail parks with spee@dlishops appeared followed by strip malls
and outlet centres (Nagy, 2006). Parallel to consrakrdevelopments, warehouses and
logistics centres have been the other form of thieusbanisation of employment taking
advantage of good locations along motorways andeclto motorway junctions. The
suburbanisation of offices is still limited. The jodty of foreign investment in office
development flowed into the core city where the katof office space saturated by 2001
(Foldi & Weesep, 2007). In the FUR most of the adfdevelopments have been attached to
retail and logistics sites similarly to Prague (8w & Ourednek, 2007). In 2006, Nagy
(2006) forecast that lower land acquisition costgre relaxed building and land use
regulations and the reduction of available browdfland in the city might prompt a boom on
the suburban office market in Hungary in the (theear future. Due to the adverse effects of
the global economic crisis of 2008 on the realtestaarket’, however, large-scale office
developments outside Budapest are likely to beydela

The distribution of business developments is unewe¢he FUR. Similarly to residential
suburbanisation, municipalities in the western,tmavestern and northern sectors of the
agglomeration have been found to attract most legses (T6th & Koods, 2004). Economic
development has been clustered in the so-calledoaaic growth poles in God@ll(high-tech
companies), Szigetszentmiklds-Dunaharaszti-Sorokgkngistics), Dunakeszi-F6t and
Budadrs-Torokbalint (the largest employment ceofréhe periphery) (Burdack, Kovacs &
Dovényi, 2004). New economic poles are developmthe northern periphery near Fot and
Budakalasz on both sides of the Danube triggerethé&yrew motorway bridge (Dévényi &
Kovacs, 2006) (Fig. 4).

Hardi (2010) examined the change in the numbeesidents and jobs between 1990
and 2001 in the Budapest Agglomeration and fourad the role of several municipalities
changed as regards their residential and employriurdtions. In some settlements, the
predominance of their employment function decreasgeite their population was rising (VAc,
Szentendre, Szigetszentmiklds). He suggested timather group of municipalities in the
Western (Budakeszi, Budaérs) and North Western dxggration (Pilisvorosvar, Piliscsaba)
of Budapesshowed the signs of post-suburban transformatienj@ib expansion greater than
residential growth). The town of Budaotrs, attachedhe western border of Budapest and
situated at important motorway junctions, has betd @s the economically most successful
suburban municipality (Izsak, 2001). With the depshent of new economic nodes, the
monocentric nature of the urban area is changinmgwo the recent connections formed
between these suburban nodes (Barta, 1999). ThengOnotorway, which was originally
constructed to divert transit traffic of heavy geoeehicles from Budapest, has become a
major connector of suburban economic nodes, whial eventually become the centres of a
new polycentric fabric Although this polycentrism is not to be compavdth the complex
multi-centred region of the Randstad in the Nedrats, but the underlying causes of the
dispersal of urban functions in the urban-subudjzace are similar.

19 Consider for example the halted construction effdPark complex further below in this section.
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Fig. 4
New economic growth poles in the Budapest urban rémn
(Reproduced from: Kovécs et al. 2001)

Multi-functional suburban centres @dge citiesare also characteristic of the post-
suburban landscape (Garreau, 1991). Izséak (20@l)%womlyodiné Pfeil (2006) suggest that
as a culmination of employment suburbanisation toen of Budatrs became the first post-
suburban centre within the functional urban areail&ily, Burdack et. al. (2004), and
Dovényi and Z. Kovacs (2006) refer to the conceiunaof industry, services and commerce
on the western border of the capital around BudaddsTorokbalint with excellent transport
links, as a development reminiscent of edge-citikdasz (2012) cites Godélhs an example
of post-suburban development in Hungary based snlabour market zone, transport
connections, tertiary and quaternary economic atent. In the eastern part of the
agglomeration, business clustering around Liszel@nnternational Airport created a new
concentration of employment. This area linked ® lthgistics and commercial developments
of the neighbouring Vecsés and &Jtould become a future, smaller scailgort city.

The relocation otompany headquartert® suburban locations is an indication of the
most recent stage of the suburbanisation of joladl,(HH997). Several international companies
created their national or Central European regiopaltres in Budapest's suburban zone. The
Torokbalint-Budadrs area has the highest numbergaedtest variety of such headquarters
(for example: Media Markt, TESCO, Auchan, METRO giaal Centre of Tetra-Pak, Opel
Hungary, ENI Hungaria, Telenor). A unique featufeh@se headquarters is that they did not
relocate from Budapest to the suburban zone akBeirlJSA or Western Europe, but set up
their sites as greenfield developments in the dqagourcluding their head offices when they
appeared in Hungary in the 1990s (Kovacs, Sagi &éngi, 2001; Dovényi & Kovacs,
2006). On the one hand, most of these companiespstteir headquarters attached to their
new production, logistics or commercial sites. Thinsy could economise on the costs of
establishing their offices. On the other hand, itieentives for the relocation of company
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headquarters (e.g. unavailability of free landha tity centre, workforce moving out of the
city) has not been strong. This is especially farecompanies that require large office spaces
as brownfield development areas in or near theodtytre could still attract most of the office
developments. There are, however, some excepfl@ahsnor, one of the major mobile phone
providers, whose headquarters contains exclusigéiges, relocated within the suburban
zone, from Budadrs, its first headquarters, to alyebuilt company head office in
Torokbalint.

Post-suburbia is dominated Isgrvices, high tech industries, as well as reseancth
development centregBorsdorf, 2004). Kovacs Séagi & Doveényi (2001) red out an
empirical study among the businesses in three asédbe new economic nodes around
Budapest in 2000 (Budaors-Torokbalint, Szigetszédds, GOdolb). They found that the
economic nodes are specialised in certain econgeutors. Services are dominant in the
Budadrs-Torokbalint area, a mixture of servicesgifiics) and industry characterise
Szigetszentmiklos, while high-tech, just-in-timelustry prevails in Goddl The economic
character of the regions is reflected in the edanat level of the employees as well. The
Budadrs-Torokbalint area has a high proportion wipleyees with university or college
degrees. In Szigetszentmiklos skilled workers, g/iml Godolb predominantly unskilled and
semi-skilled workers are employed. The findingsKaivacs et al. indicate that most of the
newly established businesses around the capitap@seFordist enterprises based on their
size, ownership structure, network of suppliers badiness relations, similarly to suburban
job centres in Western countries.

Suburban entertainment centrbave also appeared around Budapest at the e of t
1990s. The open air water park in Mogyordd, itsezed equivalent on the Northern border of
Budapest (Aqua World), the Korda Filmpark, the taisicentre of Korda Film Studios in
Etyek are good examples for this trend. Hotels amatels also sprang up along major
motorways leading to Budapest providing cheap aocodation for transiting passengers or
visitors with a car but a on a tight budget. Thghler end of hotels is representeder alia,
by a four-star Ramada hotel adjoining the Aquawevkier theme park and a luxury golf
hotel (Po6lus Palace Thermal Golf Club Hotel) in GGdted communitiebave also been
created in and around Budapest, although the majofi them are situated within the
boundaries of the city. In 2010, there were 23 @j@@mmunities in the agglomeration with
2100 residential units (Heges| 2011).

As a culmination of post-suburban development, ¢bastruction of a large-scale
artificial town started in 2008 in the Western-Agigleration adjoining the Budadrs-
Torokbalint cluster that would feature a combinatad the above post-suburban elements in
an edge-city manner. TéPark?, the first complex residential, office and comnirc
development in the inner suburban area will oft&;, @00 office jobs in the short term and 20-
30,000 jobs in the long run. In addition, flats,eahibition centre, Hungary's largest shopping
mall, and services on 20,000 square metres (hosglspol, medical centre) will be
constructed on an area of 200 hectares (WalkeMédtithms Investment Group, 2008). The
designs for the completely covered high street ecefla postmodern mixture of
'neoconservative new urbanism' with facades reseqltduildings in Paris (Fig. 5). The
complex, which is completely sealed off from itsreundings by motorways and a railway
line, will provide a totally controllable environmiefior its select residents and visitors
(Szemerey, 2011). This new development is meargpbcate a city, with all the services it
can offer without the problems of contemporary cigntres. ToPark, if ever completed, will
represent a typical post-suburban developmentaratbhitectural style of the postmodern.

1 At the end of 2010 amidst the current economisesriconstruction was halted due to financial proble
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Fig. 5
Design of the covered High Street of the first stagof the development of ToPark
(Source: http://www.octogon.hu/szerkezetkesz+a+toplat+elso+uteme+1.html)

| think the above examples indicate that severat-paburban forms and processes of
urban development can be traced in the Budapestidumal urban area. This confirms that
further, more in-depth analysis of the decentrabsaprocess and changes in people's
mobility patterns affected by the inferred postilian development patterns is justified.
Therefore, the next section focuses on commutindgeipest in the context of suburban
development.

3.5. Urban transformation and commuting patterns

3.5.1.The USA and Western Europe

The suburbanisation of jobs and the emergencelgt@atric urban structures have had
profound consequences for commuting patterns becaosimuting is an outcome of the
urban spatial structure, i.e. the distribution @y and homes (Sohn, 2005). During the past
few decades, the change of commuting patterns éms tetected in many Western European
countries and the United States. The most profalvahges occurred in the travel directions
of commuters. According to Enyedi (2011), globalisedan regions are characterised by a
combination of traditional, cross- and reverse cating. While the major commuting pattern
in monocentric cities is the traditional suburbefty one, in polycentric regions, an increasing
proportion of cross-commuting between suburban Isoared jobs and reverse commuting
from core cities to suburban job locations are gaed (Hall, 2009). As commuting is
determined by the regional jobs-housing balancis, @so strongly affected by the extent of
residential and employment suburbanisation.

In the United States, commuting between suburbsblbeasme the major commuting
pattern representing 41% of all commuting tfp€ommuting from the suburbs to core cities
has dropped to 17%, while reverse commuting hasusted for 8% (Small & Verhoef,
2007). A similar tendency was detected in Westenmopean countries with an approximately
20-year delay after the USA. In Switzerland, crogsimuting was the fastest growing of all
types of commuting between 1990 and 2000. In ZiiG#neve and Bern, its volume reached
the level of commuting to the core cities. In Zuridsing reverse-commuting from the city to
the suburban areas has been detected, while théemuof people living and working in
Zirich fell by 25% between 1990 and 2000 (Frick]l&e& Watrich, 2007). French urban

2 |n the United States, commuting statistics takeoant of all home-to-work trips including those it
municipalities.
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regions also saw a significant increase in crossd eeverse commuting due to the
suburbanisation of jobs between 1995 and 2005hénRaris, Lyon and Marseilles urban
areas, three-quarters of the employees living institeurbs work in suburban employment
centres (Aguilera, 2005); in Paris the number oferee commuters increased by 25%
between 1982 and 1999 (Aguiléra, Wenglenski & Rrac) 2009).

While the transformation of commuting patterns wasilar in the USA and Western
Europe in terms of the increasing importance os&rand reverse commuting, the socio-
economic background of it is different. Aguiléra,edglenski & Proulhac (2009), for
example, found that the proportion of 'executiveeree commuters grew considerably in the
Paris metropolitan area, while the percentageatfolrers' was halved between 1982 and
1999. This indicates the gentrification of the cdagntre with some of the higher status
residents commuting outwards, and demonstratescalanges in employment needs in the
outskirts. These findings are in sharp contrasthi profile of reverse commuters in the
United States, where poor, often predominantly dsfin-American central city residents
commute to job locations in the suburban areasn@x;e2010).

Van der Laan (1996) established a relationship éetwthe polycentric structure of
modern metropolitan areas in the Netherlands aeddirection of commuter flows. He
categorised the 26 daily urban systéhus the country based on the proportion of tradiio
and reverse commuting. He defined four functiongbes of urban areas: central,
decentralised, cross-commuting and exchange comgiudie argues that two-thirds of Dutch
urban systems are some variation of the latteethuactional types. Consequently, suburban
areas are important as suppliers of jobs and bgrgéng commuter flows from the central
city and/or other suburbs. Therefore, significaaiss- and reverse commuting are indications
of a polycentric urban structure.

Commuting to school has received considerably &tention than the commute to
work especially in relation to the changes of tHgan structure. Several studies have focused
on the travel behaviour of students concentratimgnode choice (Wilson, Wilson & Krizek,
2007; Wilsonet al, 2010; McMillan, 2007; Morris, Wang & Lilja, 2001and there is rich
research literature on the health consequenceslling to school by car (Hillman, 1997,
Cooperet al, 2003; Weret al, 2008; Voss & Sandercock, 2010). Previous reseancthe
relationship between urban form and students’ cotmgemphasised mainly the influence
of urban form on transport mode choice at neighbood scale (Schlossberg 2005, McMillan
2007, Larsen et al. 2009, Lin & Chang 2009), wikiledies on the potential linkage between
the location of homes and schools versus schoolmaging are few in number (see, for
example, Marique et al. 2013).

In case of the commuting of students, the locatibthe home and the school are the
determining factors of commuting patterns. The gaesis to what extent the pattern of
commuting to school reflects the changing urbaocstire? Post-suburbanisation has been
linked to commuting above in the context of theocakion of jobs in the urban region. By
analogy, schools should follow the population tdowsban areas and consequently cross-
commuting from suburban homes to suburban schowlsld increase, while the dominance
of students’ commuting to the core city is expedtediminish.

Mariqueet al (2013) explored links between land use patteansrgy consumption and
commuting to school in Belgium. They found thatambstructure is an important factor in
determining commuting to school through the locaitdd home and school. There is also an
important link to the level of school in the educaal system as well. Higher levels of
education tend to concentrate in urban centres;iwleiads to increased commuting. This has
implications for transport mode choice and travédtahce. They concluded that the

13 A daily urban system of a city is the area fromevehcommuters are attracted to the city (Coonstes,
1979).
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decentralisation of schools leads to decreasedygmensumption and more favourable mode
choice.

Mariqueet al's results could, however, not be generaliseti@seagulatory systems are
differ country by country regarding free choiceszhools, for example. While in a school
system where district schools provide compulsorycation and little flexibility exists
concerning school choice the availability of schplaices is determining factor. In countries,
however, where parents are free to choose the Bchfawtors like, quality, reputation,
specialisations etc. may be more important.

Children's commuting to school could also be inflcesd by the travel patterns of their
parents. Therefore, if the commuting patterns oé tbarents change due to post-
suburbanisation, this may affect how and where ttt@ldren travel to school. Trip chaining,
i.e. multi-purpose and multi-destination trips, dalbecome common especially among
mothers. Taking the children to school has becarsiegne element of the daily trip chain and
these trips do not necessarily originate or erfibate. Hence, the mode of travel to school is
also determined by what activities the mother lvadd before and after the school run. In
addition, the abundance of extracurricular acegit- often at different locations from the
school — supports the use of car to provide fléixyp(Morris J. et. al. 2001). Trip chaining
can also be a consideration for school choice eésped parents go to work by car. They
might consider choosing a school that is alongrttaily route (Derek Halden Consultancy
2002). The intertwinement of the trips of the p#&seand their children may indicate a
potential link between the commuting patterns einth If, for example, parents find a job in
the suburbs and change their commuting destin&toon the core city to a suburban location
(cross-commuting), they may be inclined to findchaol that is on the way to this new job
location, especially if they drive to work. Thusiey could economise on their and their
children's travel. It would, however, be only padsion condition that there is suitable school
offer available in the suburbs.

3.5.2.Central and Eastern Europe

Few empirical studies have been carried out tostigate how the interplay between
the suburbanisation of jobs and homes affects cammyatterns in Central and Eastern
Europe. Previous research in Sofia (Bulgaria), Rigdvia) and Tallin (Estonia) emphasized
that commuting to the core city increased due toudwanisation of residents. Hirt (2007)
found that 87% of residents who had recently mot®d suburban area around Sofia
commuted to the capital and only 7% to other mypaidies. The proportion of commuters to
the capital among long-time residents was lowef4dp6and to nearby municipalities higher
(20%). Krisjane et al. (2012) examined the demdg@@nd socio-economic differences
between commuters and locally employed citizenthénRiga metropolitan area. They found
a strong relationship between suburbanisation amdnwting. Tammaru (2005) analysed
commuting trends in Tallin and found that commutiteg Tallin increased significantly
between 1982 and 2000, as the capital is the nmogbrtant employment centre in the
country. Out-commuting from Tallin remained at tekame level as in 1982, although
agricultural production that attracted reverse caters in the 1980s collapsed. Tammaru
suggests that out-commuters today work at factohiasrelocated from Tallin to the suburbs.
He found that commuters to Tallin have lower edocal and occupational status compared
to non-commuters living in Tallin. He suggests ttiet reason for this is that suburbanisation
has not yet reached a level that would have inege#ge socio-economic status of commuters
from the suburbs above that of the city-dwellerdrafiin. He proposes that it is a legacy of
the Soviet times when people with higher educatioaad occupational status are
concentrated in cities.

28



These analyses did not indicate post-suburban greomd the contrary, it demonstrated
the intensification of the classical Fordist patt&f commuting to the city centre due to
suburbanisation.

Whilst post-suburban development trends concerBundapest have been discussed in
Section 3.4, evidence for post-suburban commusrignited. Although a direct link between
changes in commuting patterns and post-suburbangehfas not been suggested, Izsak
(2001), Dovényi & Kovacs (2006) as well as Hardd1Q) highlighted the transformation of
commuting patterns around Budapest. Izsak (200#)resl to the changing function of the
suburban town of the most significant new econgpaie in the suburban zone, Budadrs and
its relationship with Budapest. While in the 1980s town functioned as a labour provider
for the capital with 90% of the employees commutim@gudapest, by the 2000s it became a
major destination of in-commuting from nearby ssttents. Dovényi and Kovacs (2006)
highlighted that residential and commercial subnoigation generated new commuting flows.
They noted that the 50% rise in the number of jalBBudadérs and Tordkbalint between 1990
and 2001 intensified in-commuting from nearby setiéints and from Budapest itself. Hardi
(2010) stated that commuting patterns changed derably between Budadrs and Budapest
due to the increasing number of jobs offered in &uwd. Both reverse commuting from
Budapest to Budadrs and cross-commuting from sodiog municipalities to Budadrs
increased. Hardi also detected that the propodfomhite-collar workers among commuters
between Budadrs and Budapest increased in botttidine as a consequence of the service-
oriented job growth in Budadrs and also due todesdial suburbanisation with an
overrepresentation of middle- and upper-class Hwlds. More detailed analysis of these
changes in commuting patterns has not been capuediue to the lack of data. Although
differences in commuting patterns were not diredithked to post-suburban development
trends, they may indicate a possible correlatiath wrban change.

The number of studies on commuting to school irE@Buntries is even more limited.
As one of the few exceptions, Bajerski (2010) hgjtted a potential relationship between
suburbanisation and the commuting of primary sclpogils in the Polish city of Poznan. He
registered a 102 per cent increase in the numbstudients commuting to Poznan from the
surrounding municipalities. At the same time, thars of students attending local schools in
suburban municipalities decreased. Burgmanis (284@)ored children's travel behaviour in
Riga, Latvia. She confirmed previous findings o$aarch on western cities that home-to-
school distance and car ownership are determiowifs of children's mode choice. She also
found that the likelihood of parents driving th&R-17 year-old children to school to the city
centre is high. According to these two studies, atiog has remained highly monocentric in
CEE urban areas and it does not show trends ohttadisation.

3.6. The characteristics of commuting patterns

Commuting patterns can be best grasped througtlyistudhe various attributes of
commuting trips and the characteristics of comnsute€Commuting patterns, trip
characteristics and commuter attributes are irlee@ in numerous ways. On the one hand,
the socio-economic and demographic characterisiceommuters (income, educational
attainment, car availability) determine commutingtterns. On the other hand, the
consequences of commuting can best be expressedgthithe study of the attributes of
commuting trips (commuting pattern, distance, dargttransport mode).

The environmental impact of commuting trips is, &tample, related to commuting
distance and travel mode (Marigeeal, 2013). Commuting duration is important, becatse i
may influence the well-being and daily activity feans of students and employees in a
negative way (Costal, Pickup & Martino, 1988). Countimg distance, duration and mode
were usually treated as dependent variables iniqarewesearch while the socio-economic
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status and demographic characteristics of commiunave often been used as independent
variables.

3.6.1. The characteristics of commuters

According to previous research, commuters with @igincome usually commute
farther as they can easily cover the higher costaviel (Naess, 2007). Nevertheless, it does
not necessarily mean that their travel time is @ng\s higher income groups have better
access to car, their average speed of travel isehigvhich means they can cover larger
distances in shorter time. Gordon et. al. (1988@ntbthat in the USA, higher income brings
about lower commuting time as wealthier familieg anore inclined to economise on
commuting. They are also more likely to travel lay as car availability is higher in wealthier
families (Schwanen, Dieleman & Dijst, 2004). Famihgome has been shown to influence
mode choice for trips to school as well. Childrenfamilies with higher income are more
likely to travel to school by car (Keat al, 2007). Similarly to income, higher educational
attainment increases commuting distance (RouweSadietveld, 1994; Neess, 2007)

According to Berényi (1997), school choice is iefticed by both economic factors and
the social status of the parents. Income of thelyaamd educational attainment of the parents
also affect students' commuting distang€ertesi & Kézdi, 2005b). The decision that
determines commuting patterns is usually made whersecondary school is chosen at the
age of 13-14 (or earlier in case of secondary dehwith 6 or 8 grades). The mode of travel,
however, may change in the course of secondaryotaiodies depending on changes in
income and car availability. Families with a higlsecial status can provide more resources
for their children in terms of schooling (Andor &sko, 1999). Previous research in Germany
pointed out that school choice depends on the ¢idneh attainment, occupation and income
of the parents (Schneider, 2004). In the USA, isv@und that the quality of teaching at
schools is more important for parents with a higheome (Hastings, 2006), hence, they can
support a longer and more expensive commute tooschiom Hungary, the higher the
gualifications of the parents are, the more probdhbis that their children choose a grammar
or a technical secondary school instead of a vmealki schodf’. In addition, higher
qualifications of the father increase the probabibif the children going on to an elite school
(Andor & Lisko, 1999).

Access to car is also a determining factor of conmmgudistance, time and mode choice.
Limited or no availability of a car can prevent kerincome households from finding jobs in
the suburban area (Kovacs, 1999a; Siska & Kes09) or commuting to a school that is
not easily accessible by public transport (Keri&sKézdi, 2005b). This is a particularly
important factor because in CEE countries the e@aresship rate is lower than in Western
Europe or in the USA (Kesigr2004c). In addition, typical suburbanites are erldeely to use
car. In one of Sofia's suburbs, for example, 66%nefpeople who have recently moved there
commute by car either as a driver or a passengespposed to only 46% of the long-time
residents (Hirt, 2007). Car ownership has been shimninfluence mode choice for trips to
school, too. Children in families that own morescare more likely to travel to school by car
(Kerr et al, 2007). Car ownership usually shows a strong drom with household income,
so caution must be exercised when both of themuaesl as variables in order to avoid
multicollinearity” (Cervero, 1996)

There is very limited knowledge about the relatlopdetween the commuting patterns
and the above-mentioned attributes in post-sotiatiantries. In Hungary, for example, no
research has been carried out about the conneb&bmeen the above-mentioned socio-

4 See Section 6.1 for an explanation of school typétungary.
!> Multicollinearity: when two or more predictor valkiles are correlated in a regression.
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economic characteristics of commuters and thebates of commuting trips. It is due to the
limited availability of data, as statistics aboutroouting behaviour collected during the
national censuses are not suitable for detailed sisaly

3.6.2. The attributes of commuting trips

Commuting distance and duration have been linkatidgroximity of homes and jobs
in urban areas. There is an ongoing debate ovethehéhe decentralisation of employment
affects commuting time and distance. Accordingh® ¢o-location hypothesis, employees try
to minimise their commuting costs, therefore, thhgose their homes and jobs close to each
other (Gordon et al., 1991). Thus, it was sugge#itat the decentralisation of employment
reduces commute time (Gordon, Richardson & Kum@89). Studies trying to find evidence
for the validity of the co-location hypothesis haxe produced conflicting results. Gordon et.
al. (1989) demonstrated that polycentric metropoliareas with decentralised employment
have shorter commuting trips. They detected thiedfahverage commute times in the top
twenty metropolitan areas of the United States betw1980 and 1985 (Gordon, Richardson
& Jun, 1991). Siedentop's (2007) findings confirmée co-location hypothesis for
metropolitan areas in Germany, i.e. the averagenuating distance was discovered to be
larger in monocentric urban areas than in polyeemé&ygions, hence, cross-commuting trips
were found to be shorter than those to the coye(8iedentop, 2007). Others, however, had
conflicting results. Contrary to Gordon's findingfse proportion of workers aged 16 or above
who commuted more than 45 minutes to work increége8l.2% in the 49 metropolitan areas
of the USA between 1990 and 2000 (Kirby & LeSad#)9. In Europe, Schwanen et. al.
(2004) examined commuting distances and time incDuwirban areas and concluded that
polycentric urban structure had not reduced comrtinnte and distance for car drivers.

In the latter cases, a mismatch between the regaines for and the availability of the
workforce continued to generate commuting evehefe is a balance between the amount of
jobs and available housing (Cervero, 1989). In laamermeer, in the Netherlands, for
example, there are twice as many jobs as localeats, and still 30,500 residents commuted
elsewhere in 2001 (Bontje, 2007). Schwanen ef2804) had similar findings as commuters
living in the so-called growth centres with a sfgrant amount of jobs had above-the-average
commuting distance and time. The mismatch may lsezh by the unavailability of local
employees with the required profession, educatiteed! or salary requirement. In addition,
if the income level of employees does not corredptanthe price level of properties in a
certain area, employees may not be able to findaeepto live in the proximity of their
employment. This can lead to reverse commuting fileencore city as lower skilled labour is
missing from the vicinity of suburban employmennttes (Cervero, 1989). Exactly the
opposite problem occurred in Hungary, in the Budakisrokbalint-Biatorbagy area, which is
the fastest developing economic centre around Bagtapterviews with company managers
revealed that there was a shortage of employeésoeitege or university degree and also of
skilled labour already in the mid-1990s (Kovacs998).

Previous research into the relationship betweemuating patterns and travel mode has
revealed that cross-commuting is not easily seiwegublic transport because fast, high-
capacity public transport lines (commuter rail, 8B, metro, light rail) have been built
radially towards the core city (Schwanen, Dielendabijst, 2001). Cervero & Wu (1997)
found that commuters to suburban employment cemtriesv-density areas are more likely to
travel by car. This was confirmed by Schwanen &t.(2001) in the Netherlands, who
discovered that deconcentration encourages caingdrilhe distance of the home from the
city centre seems to influenogde choice.

Mode choice has been one of the central themestaios travel as well (Wilson,
Wilson & Krizek, 2007; McMillan, 2007; Wilsort al, 2010). It has been shown that the
number of children driven to school has been irgirgpa In the United States the proportion
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of children going to school by car grew from 16% 56%, while walking and cycling
decreased from 42% to 13% (McDonald, 2005). It basn detected that children's mode
choice for trips to school is largely influenced the distance between home and school
(McDonald, 2008).

Travel time has turned out to be closely relateantwde choice. In Switzerland, the
share of public transport is only 20% along thetesuwhere the travel time by public
transport is twice as much as by car. If publioaggort travel time is only 1-1,5 times higher
than that of the individual transport, this propmit rises to 50% (Moser, 2007).
Consequently, cross-commuters depend on their oaashigher degree because of limited
alternatives (Mace, 2009).

The independent variables of the quantitative amalyf this research have been
determined based on the above findings of the eaii@ phase of this research in order to be
able to make comparisons to previous results. Eaunzd attainment, net family income and
car availability are suggested to describe socaemic and demographic characteristics of
commuters. Commuting pattern (traditional, crosst eeverse commuting), trip distance and
duration, and travel mode are proposed to charaeteommuting trips (see also Table 3 on
page 35).

3.7. Chapter conclusions

I have demonstrated in this chapter that, post+h#mudevelopment has reshaped the
urban structure in metropolitan areas. | outlinatba-exhaustive catalogue of post-suburban
forms and processes that can indicate this restingt The suburbanisation of jobs;
polycentric urban development with newly emergingouigban centres of employment,
homes, commerce and services (edge cities); airptigs and suburban entertainment
centres; tertiarisation of the suburban economystmpodern architecture and the
reorganisation of commuting patterns have beenesigd as some of the main indicators of
recent post-suburban development.

| have argued that major cities in Central and &asEurope entered a stage of their
urban development where suburbanisation and pbstdsanisation are occurring
concurrently but it is still debated if it createsinique post-socialist urban development path.
While suburban development has a rich body ofditee, there is limited evidence of post-
suburban forms and processes. It has been pointethat while references have frequently
been made to post-suburban development in CEE mesirdind in Budapest, empirical
evidence is scarce. The post-suburban elemenit& afrban mosaic demonstrated in Budapest
proved that the urban region of the Hungarian ehmhows the signs of post-suburban
development. This provides a justification for het, more in-depth study of the potential
link between post-suburbanisation and commuting. tlhes transformation of commuting
patterns is a good indicator of post-suburban ohatige investigation of commuting patterns
could provide additional evidence for post-suburtawelopment trends.

Commuting patterns can best be characterised bgtthbutes of commuting trips and
commuters. Based on the analysis of the availaselts of previous research, the following
sub-questions have been formulated concerning tidafest FUR (in addition to the first
subquestion analysed in Section 3.4):

B. Is post-suburban restructuring reflected in ttleanges in commuting patterns in the
Budapest functional urban region?

C. How do the commuting patterns of primary andsdary school students differ from
commuters to work in relation to the urban struetir

D. To what extent are commuting patterns influerdmethe socio-economic characteristics
of commuters?
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E. How are the attributes of commuting trips (tlarede, commuting distance and time)
influenced by commuting patterns?

The questions will be answered on the basis of¢kalts of the empirical stage of this
research presented in the subsequent chapters.

4. Methods used for the quantitative analysis

In order to explore the commuting patterns in tnectional urban area of Budapest and
find evidence for the relationship between comnwitamd post-suburbanisation, empirical
research is needed. This chapter sets out to explad justify the quantitative research
methods applied during this research. As it walka®d in the previous chapter, empirical
evidence for the change of commuting patternsnmstdd in the context of cities in post-
socialist countries. Especially quantitative analys missing due to the limited availability of
data. Previous empirical surveys on residentiaugudmisation (Dévényi, Kok & Kovacs,
1998; Izsak & Probald, 2001; Szirmeti al, 2011) and the suburbanisation of jobs (Kovacs,
Sagi & Dovényi, 2001) in the Budapest FUR did nodbvide information on commuting
patterns. This chapter first reviews the data ssirased for this research. Then the
methodology for analysis is introduced for bothreggte and disaggregate data. Finally, the
method for the calculation of the suburbanisatiatek is presented.

4.1. Data sources

Data sources for the quantitative analysis haven lmeveyed in order to make a
decision about the methodology of the analysis. dihalysis of commuting figures can be
carried out at different geographical scales adgongrtb how aggregate the available data are.
Schwanen et. al. (2004), for example, examined cotmg in the urban areas in the
Netherlands at four levels: metropolitan, munidigalhousehold and individual. Such a
multi-level approach makes it possible to captweations in travel behaviour influenced by
factors at different geographical levels. The numbfelevels investigated depends on the
accessibility of data. Aggregate (regional, mettibpo, and municipality) levels are used
more frequently because officially collected statss is usually available. Household and
individual level figures are more limited. Thes&astigations usually require surveys with a
sufficient sample size, which entails using sigmifit financial and human resources.

At the aggregate levehational censuses (1980, 1990, 26Dpyovide the most reliable
information on commuting as the sample includesredidents at the time of the survey.
According to the terminology used for the censusesymuters were defined as residents in
employment who leave the municipality of their desice to work in another municipality on
a daily basis. As | noted in Section 2.1, this mi@bn limits commuting to inter-municipality
trips. For the purpose of this study, in the analgdiaggregate data, commuting refers to trips
across municipal borders. Census data providednrtion about the number of in- and out-
commuters of municipalities, average travel timewell as education and occupation. As |
had no access to the raw figures of the Censwgast not possible to link socio-economic
characteristics and trip attributes to the comngutirips themselves. Census data were

'8 Results from the latest Census in 2011 have nen Ipeiblished yet. Consequently, they were not talen
account in this research.
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supplemented by aggregate commuting statistics fr@2005 Microcenstsand the yearly
labour market surveys. Data from these sourceseherywere only available at county level
so comparisons between Budapest and Pest Cuae been made. It is a limitation of the
HCSO dataset that the latest commuting data atcipatity level are only available for 2001
until the results of the 2011 Census are publisAsdsoon as it happens, it will be possible to
extend this research using the latest commutingdiyu

There is more recent information available from KIC& the commuting of students.
The intensity of commuting in the FUR has beennestied by analysing data about the
number of students attending primary and secondelngols in each municipality and the
number of in-commuters to these municipalities.

Data from HCSO could only be used to carry outahalysis at an aggregate level and
without being able perform a statistical analydigssociation between variables. In order to
carry out a more detailed analysis, data from teasehold surveys have been used:

« The Household Travel Survey in Budapest and in tharounding
municipalities (2004): The survey was commissionsd BKV, the public
transport operator in Budapest, and was managdaadnsman Kft. It included
a total of 50,627 households. In this analysisyeymresults about weekday
travel from 30,258 Budapest households have beed ts assess reverse
commuting from Budapest

e The Household Travel Survey in the area of the Padh Transport
Association (BKSZ) (2007) was commissioned by BK&¥I carried out by
Transman Kft. and Kozlekedés Kft. collecting travehta from 9,000
households in 50 municipalities (for the surveyakimns see Fig. 2). Figures
from the survey have been used to analyse tradit@md cross-commuting in
the FUR.

The survey respondents were selected by multi-stager sampling. The population
was subdivided into a number of clusters (munidijea) based on their population and
distance from Budapest. Then a random sample a@dscass drawn within each selected
cluster. The results were weighted according taoseconomic factors (gender distribution,
age, incoméy in order to reflect the characteristics of theveyed population (Transman
Kft. & Kozlekedés Kft., 2007). This probability sating ensures that all members of the
population in the study area had a chance of beaterted.

As the original purpose of these surveys was teatification of main travel origins
and destinations as well as travel purpose, tren@le and preferences in order to support
transport planning activities and modelling in Bpest and the territory of the transport
association, it was necessary to convert the datathie purposes of this research. My
objective was to create a database that contamscommuting trips of employees and
students. Incorrect or inaccurate records have bemoved from the database (e.g. records
without identifiable travel origin or destination)¥hile commuters were not identified
explicitly during the surveys, | identified commrgeby trip purpose (“going to work/school
from home”). As for students, their age was alskemainto account in order to identify
primary and secondary school commuters. In cagieea®2004 survey, the regularity of the trip
could also be identified (‘daily' for commutershile in the 2007 survey, | assumed that all

" Microcensuses are held in the middle of the pebietiveen two full censuses on a smaller sampledardo
provide up-to-date information on social-economiogesses between full censuses. In 2005, the sagnEte
was 2% of the households (KSH, 2005).

18 pest County largely overlaps with the FUR (see Ejg

19 All further calculations and analyses were carged by applying the weights provided in the dagasafor
the BKV (2004) and BKSZ (2008) surveys.

34



trips to work having been reported as 'journey twrkivwere daily commuting trips except

where the distance between the home and the wakkpleemed it improbable. For students,
individual trip characteristics had to be linkediwfeatures of the household (income) and
those of the parents (father's and mother's edutattainment). This was carried out by
creating relational queries in Micosoft Access. Dhiginal questionnaires of the surveys can
be consulted in Appendix 1 & 2.

The analysis of the household survey has somediimits. As the surveys were not
designed and carried out by me, | had no contrel tive sample size, the sampling rate, the
contents of the questionnaire, and neither ovea datry and possible errors. Consequently,
there were some aspects of commuting that could beotinvestigated because related
guestions were missing from the survey questioesailThe analysis of the relationship
between suburbanisation and commuting, for examyae)d have been significantly easier if
respondents had been asked when they had movéitoctirrent home or when they had
started to work for their current employer. On titeer hand, the two household surveys
provided a sample size and depth of information ¢oald not have been achieved through a
survey carried out with my own resources.

As the Census data were not available in the sawe bf detail as the household
surveys (individual record level), the possibiltf comparing statistics from different time
periods was limited. Due to the different naturel @ampling of the data sources, drawing
conclusions based on the comparative analysis eofttitee datasets requires caution. Such
possible discrepancies will be noted later durtmg dnalysis of the results. As the household
surveys were carried out in a selection of munidipa, when | compared data from them
with Census data, only Census information availdbitethe respective municipalities was
considered to provide a more reliable basis formanson.

4.2. Quantitative methods
4.2.1. The methodology of statistical analysis

During the analysis, | have applied a variety othnds. Aggregate statistics collected
and published by HCSO were analysed by using geseistatistics (proportions, means,
median) and the Pearson product-moment correla@fficient to measure the strength of
linear dependence between two variables. The seauvdt presented in tables, charts, graphs
and maps. GIS maps were also used as a tool forsaaf spatial distribution.

For the analysis of the household surveys, a coatioim of descriptive statistics
(contingency tables, means, frequencies, mediath)rdarential statistics (statistical tests of
association between dependent and independentbleliawere adopted. The variables
included in the analysis were selected based ometlhiew of previous research (see Section
3.6) and the availability of the data from the sy (Table 3).

Independent variables Type of variable
Travel mode (car, publicCategorical
transport, other)

Trip duration (minutes) Interval* (treated as catecpl)
Trip length (km) Interval* (treated as categorical)
Number of cars in the family Interval
Net family income (HUF) Interval* (treated as caidgal)
Educational status Categorical

Table 3

Variables chosen for the statistical analysis
(* These variables are treated as categorical varides because the values are given in ranges.)
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The choice of which statistics to use with a combon of variables has been
determined by the types and number of the varialsst of the variables were either
originally categorical variables (educational lev@mmuting pattern) or were grouped into
categories (e.g. income, trip duration). To analgsd present categorical data, contingency
tables have been used and the chi-square testdepéndence has been applied to test the
significance of the relationship between the vdesldt has been ensured that the expected
frequency will not fall below 5 in more than 25%tbk cells, which is a prerequisite of the
validity of the test. Adjusted standardised resislii@ve also been calculated to find out more
about the nature of the association between thablas. A residual greater than 2 or less than
-2 indicates a significant difference between obs#rand expected values (i.e. the cell
percentage is significantly different from the esigel percentage in the row or column total)
(Diamond & Jefferies, 2001). Therefore, infereneese only drawn from the cells of the
contingency tables that had adjusted residualtieset ranges. These cells are marked with
orange shading in the subsequent tables. A cordedarnerval of 95% has been used. If the
alpha value quoted is less than 0.05, the chi-gqualue is considered to be significant
indicating that there is an association betweentélséed variables in the population from
which the sample has been drawn.

As the chi-square test does not indicate the stineofgthe relationship, Cramer's V has
been applied to estimate the strength of the assmai It can only take a positive value;
hence, the direction of the relationship is notidated. Its value ranges between 0 and 1; the
higher it is, the stronger the relationship is ({Ban, 2001). The strength of the relationship
for nominal variables is usually regarded in sos@énces astrongif the measure is greater
than 0.3,moderateif it is between 0.11-0.3, andeakif it is between 0 and 0.11 (Healey,
2011).

Graphs and charts have been produced with MicrdSeftel, and the quantitative
statistical analysis has been carried out with bBoft Access 2007, Excel 2007 and IBM
SPSS Statistics v20. Spatial analysis has beeredayut and maps have been prepared with
Mapinfo Professional 11.0.

4.2.2.Calculation of the suburbanisation index

In order to explore any potential links between wsbanisation and commuting to
school, | have calculated a suburbanisation inddxet@able to compare out-commuting and
the level of suburbanisation in municipalities lve FUR.

First, | reviewed previous attempts to calculatehsindices. Dévényi et. al. (1998),
Dovényi and Kovacs (1999) and Daréczy (1999) comegbahe change in housing stock,
population and migration between municipalitiegshie Budapest Agglomeration and in Pest
County. Others combined socio-economic, demogra@imd economic measures (Izsak,
1999; Kovacs, 1999a). Bajmécy (2003, p.12) defisetburbs as 'peri-urban settlements,
which are mainly dynamised through the relocatiba certain part of the urban population
and/or urban activities'. He tested several indisat(e.g. car ownership, change in the
housing stock, migration) and their combinationsj @oncluded that although none of the
combinations of the indicators are suitable for ittentification of suburbanising settlements
for the whole country, an index of suburbanis&fiowould be viable to define such
municipalities within a well-defined region. He ted the index on Fejér County and
discovered that it appropriately indicated subuidiag settlements at the regional level.

% He suggested that the following indicators shdwédcombined into an index: change in populatior9§t9
2000), migration balance (1995-2000), change in hbasing stock (1995-2000), car ownership per 1000
inhabitants (2000), taxable income per person (1,988d non-activity index (1998) calculated frome th
proportion of tax-payers and unemployed in a segia.
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Based on this latter method | calculated the indeXPest County using more up-to-date data
and delineated suburbanising municipalities (K&s@004b). In his later papers, Bajmocy
(2006; 2012) only used demographic measures (populchange and migration balance).

While it would have been practical to use one efpheviously reviewed indices, there
are three important reasons why | decided to pedumew index. Firstly, | think as |
suggested in Section 2.2, only dynamic measureddéghbewsed in the suburbanisation index,
which better reflect the process itself. Secontlig, data taken for the above indices are out-
dated today, as most of the required statisticavalable up to 2010 from THE HCSO.
Thirdly Bajmécy's (2003) index was not produced foe Budapest urban region or later
results were not available for all municipalitiesihe FUR (Bajmocy, 2006).

Unfortunately, data on the migration balance betwBadapest and municipalities in
the FUR are not available, so other measures havebet used that can indicate
deconcentration from the core city. As populatibarege and the total migration balance of
municipalities between 1995-20%fthave been found suitable to indicate the moverént
population from the centre to the periphery (Bajjé2006), they have been used as
components of my index as well. The change in thesimg stock has also often been used as
an indicator of residential suburbanisation asekgansion of the population is expected to
boost new construction. Hence, the change in thédibgi stock is used as the third
component. As it was indicated earlier, my indesusti avoid including population changes
other than medium-to-high status people moving fBundapest to the suburbs. To ensure that
this restriction is considered by the index, a measxpressing the change of the socio-
economic status of the population is used herechiamge in the yearly domestic incdfef
the population between 1995 and 2810n order to avoid favouring municipalities with a
small population and discriminate municipalitieghwalready high values in 1995, not only
the percentage change but also the absolute clawvgebeen taken into consideration for all
four measures (Bajmécy, 2006). The componentseniritiex are summarised in Table 4.

Component Dimension
Change in population (1995-2010) per cent
Total change in population (1995-2010) persons

Migration balance (1995-2010) (only permaneper cent
change of residence was considered)

Total migration balance (1995-2010) per 10Q&ersons
inhabitants (only permanent change of residence|was
considered)

Change of housing stock (1995-2010) number otdngls

Change of housing stock (1995-2010) per cent

Change of total yearly domestic income per residemtungarian Forints

Change of total yearly domestic income per resideper cent

Table 4
Components of the suburbanisation index
(Source: Own elaboration)

In order to be able to combine the different congmis of the index, they had to be
normalised, i.e. values should range from 0.0 t The municipality with the best value

%! The starting date for the data comparison hadeen changed as there are significant discrepabeteseen

pre- and post-1995 data due to data collectiores¢Bajmocy, 2003).

“2 Although only about 40% of the total income of pkeoare registered through the yearly domestic rireo
subject to personal income tax, it has widely besed to compare the level of socio-economic devedoq of

different regions or settlements due to its acbdgyi and availability from 1988 onwards (Kozma)d5; Kiss,

2007; Faluvégi & Tipold, 2012).

% The inflation was not taken into consideratioritasffected all members of the population equalg &ence

would not distort inter-municipality differencestime database.
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received a score of one, while the one with thestvealue has been given a score of 0. All
the other settlements received a score betweerd(larased on their original distribution
within the effective range of the variable. Normation was carried out on all eight
components of the index. The suburbanisation indax calculated as the mean of the eight
scores multiplied by 100 (Bajmdcy, 2003; Kdse2004b). The scores calculated for each
municipality”* in the FUR are listed in Appendix 4 and presemtied map in Fig. 7 on page
40.

The mean suburbanisation index is 17. The rangegeahnd below the middle range
are one standard deviation above or below the m¥aiues above the mean indicate
moderate (17-26) and high (26-68) dynamics of dodmisation, while any values below the
mean suggest that the municipality is not affettggduburbanisation measured by this index.

5. The characteristics of commuting to work in the Bu@pest FUR

This chapter presents the results of the data sisapn commuting to work. It is
divided into two main sections. In the first pam overview on recent trends concerning the
demand for and supply of employment as well as cotmg trends will be given by
analysing aggregate data (county and municipal@yel). As the suburbanisation of
employment is one of the indicators of post-subnidztion, the distribution of jobs between
Budapest and its surroundings is analysed withigpeonsideration given to service-sector
and white-collar jobs. In the second part, the ysislof data from the household surveys will
be presented and discussed giving a more detaibdarep of commuting and commuters in
the FUR of Budapest.

5.1. Analysis of aggregate data
5.1.1.Demand for jobs

The demand side of commuting to work is determibgdhe location of the homes of
the working-age populatiéh The growing size of the working-age populatiooréases the
demand for jobs and - if they are not availablallyc- the need for commuting as well. The
size of the working-age population may change du¢hé changing age structure of the
population and also owing to migration. In the Bpelst FUR, the proportion and distribution
of working-age population is influenced by two fast the ageing population of Budapest
with a decreasing number of people in the workigg,a&and migration to the suburbs that
increases the demand for jobs in suburban are#isough this migration originates from all
over the country and also from abroad, the mairrcgous Budapest. The dynamics of
migration between Budapest and Pest County is ad gowlicator of population
deconcentration (Dovényi & Kovacs, 1999, 2006). éxding to these data, suburbanisation
reached its peak in 2000, and since then its dyceahmve been decreasing. While Bajmocy
(2006) could still detect an intensification of sdanisation measured by the population
increase in municipalities around large towns e period between 1995 and 2004, the latest

4 Data for municipalities that did not exist as adeépendent entity in 1995 was not available heheg were
not included in the calculations (Obarok, CsorogmRteséls).

% Although the working age is between 15 and 64 @ting to the definition of HCSO, here the age grd8p
59 will be used, as population data are easiectess for this group, and it allows for comparisbualata back
to 1990 irrespective of changes of the retiremgpt &s the majority of 15-17 year olds are in edoca | think
that not including them in the working-age popwathas not distorted the analysis significantly.
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statistics indicate that migration from BudapesPtst County decreased to pre-1995 levels
after 2008, while moves from Pest County to Budamtightly increased dropping the
migration balance to just 4500 in 2011 (Fig. 6). .0, the suburban zone around Budapest
started to shrink. In 2010 only 55% of the munititpgss in the capital's suburban zone
increased its population in contrast to 83% in 2@&mobcy & Gyorki, 2012).

Migration data indicate that residential suburbatis has been a major determinant of
changes in the size of the labour force in Certi@hgary. The significant fall in migration
balance after 2008 is probably the consequencéefetonomic crisis, although it could
indicate a permanent decline and the end of thenbobresidential suburbanisation. At the
moment, it is not possible to confirm either.

The extent of residential suburbanisation has renleven within the FUR. | calculated
a suburbanisation index described in Section 4taRis expected to reflect the dynamics of
residential suburbanisation between 1995 and 20tQOmanicipality level. The most
dynamically suburbanising municipalities are usuatlose to Budapest. Their regional
distribution has not changed considerably comp&vgatevious similar analysis at the end of
the 1990s (Kovacs, 1999a) and beginning of the 2QR8seti, 2004b). A slight expansion of
the dynamic area can be detected in the south Qeigaharaszti), in the west outside the
official Budapest Agglomeration (Etyek), in the tiowest (Pilisjaszfalu), in the north
(P6csmegyer) and in the northeast (Csomad). Thiéhs@astern agglomeration continues to
be less affected by suburbanisation with only fowmnicipalities showing moderate dynamics
(Gyal, Ulls, Gyomi, Maglod).
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Fig. 6
Migration balance between Budapest and Pest Countpnly permanent migrants are included)
(Source: Own elaboration based on HCSO data)
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Suburbanisation index
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Fig. 7
The suburbanisation index of the municipalities othe FUR
(Source: Own elaboration)
(The actual values of the index can be consulted Bppendix 4)

Due to migration and the younger age structuréénRUR, the size of the working-age
population increased by 33% between 1990 and 2DdAng the same period, the population
in this age group grew only by 2% nationally andrdased by 9% in Budapest. This
indicates that the demand for jobs increased ceraidly in the FUR between 1990 and 2010.
At the same time, the active population (those dmsdeen 18-59) continued to shift from
Budapest to Pest County due to continuing residerguburbanisation and ageing in
Budapest. In 2010, 42.5% of the working-age popatadf Central Hungary lived in Pest
County compared to 38.2 % in 2000.

5.1.2.Supply of jobs

One of the most important determinants of commuignthe number of jobs available
in a certain area (Kapitany & Lakatos, 2005a). Baknce of jobs and homes in a particular
locality is a good indicator for the propensityd@mmmuting. In Hungary, accurate data about
the number of jobs at municipality level are onlsaigable from the national censuses in the
form of the number of persons in employnféntBetween 1990 and 2001 — the last full
Census from which statistics are available — thenlver of persons in employment in
Budapest decreased by 21% due to the economiddraraion of the country and the ageing
of the population. Contrary to national trends &mel decrease in Budapest, the number of
jobs grew in the agglomeration belt during the s@er@d. The growth was more intensive in

% persons in employmerdre those people 'who are aged 15 and over, widngd the reference week,
performed some work, even for just one hour perkwkg pay, profit or family gain' (Eurostat, 2012
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the western and north-western sectors of the aggiaion. The growth poles that we referred
to in Section 3.4 excelled at job growth (Fig. 8).

Change in the number of local jobs 1990-2001
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Fig. 8
Change in the number of jobs in the FUR 1990-2001
(Source: Own elaboration based on HCSO Census dati990, 2001)

Apart from the censuses, employment data are araijadole at a county level based on
the yearly labour force survéysarried out by THE HCSO. In these statistics,rthmber of
employee? is collected as opposed to the number of jobsteereneurs and self-employed
people, for example, are not included in the categd employees. Nonetheless, as the
majority of jobs are filled by employees (87.5% Rest County in 2005), | think these
statistics provide an acceptable representatighentlistribution of jobs. An advantage of this
data is that employment is given based on bussiess as opposed to the municipality of the
company headquarters. Although these figures dopna¥ide such a detailed picture as
censuses, the distribution of employees betweeraBest and the surrounding Pest County
can be calculated.

Between 1993 and 2010, there was a continuous ighifte proportion of employees
within Central Hungary from Budapest to Pest Coutttyccelerated after 2000 rising from
20.3% to 25.4% outside Budapest (Fig. 9). In nusibemployment decreased both in

2" The labour force survey collects data about empbnt activities of about 38,000 persons every yéhe
sample is representative of the population to golevel.

%8 Employeeswork for a public or private employer and reces@mpensation in the form of wages, salaries,
payment by results, or payment in kind'. They astirjuished fronpersons in employmeftompare footnote
26) as the categommployeesloes not include self-employed persons who worthé@ir own business, farm or
professional practice (Eurostat, 2012).
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Budapest and in Pest County before F89®etween 2000 and 2005, the number of
employees grew only by 2% in Budapest compare@% & Pest County. Between 2006 and
2010, the number of employees decreased by 2%inapital, while it continued to increase
in Pest County by 4% despite the economic crisie fiise in the number of employees in
Pest County surpassed that in Budapest. Betwedh &) 2005, 2.5 times as many new jobs
were created in Pest County as in Budapest. Bet®#86b6 and 2010, the number of jobs
dropped by 23,643 in Budapest, while it grew by2¥9,in Pest County.
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The distribution of employees between Budapest arfélest County between 1992 and 2010
(Source: Own elaboration based on HCSO data)

The distribution of enterprises in the functionaban region may also indicate
economic suburbanisation (Timar, 2005). Althougk tiumber of registered and active
enterprise¥ may not directly refer to the number of jobs, astbeen used as an indicator of
economic suburbanisation as this data are availdslenunicipalities on a yearly basis
(Bihari, 1999; Barta, 1999; Kods, 2004).

The change in the distribution of active entergibetween Budapest and Pest County
shows a similar pattern to employees. Suburban cipalities saw a 250% increase in the
number of registered enterprises between 1990 &39%,land a further growth of 33%
between 1996 and 2001. During the same period, jizeda growth was only modest at 22%
(So6s & Ignits, 2003). While many of the new busses in suburban areas were green-field
investments by international companies, those vehocated mostly did so from Budapest.
Between 1999 and 2001, two-thirds of relocatinginesses that settled in Pest County had
their previous seats in Budapest (Kods, 2004). grbevth in the number of active enterprises

% Data from the labour force survey are not directiynparable over the 1992-2010 period for whicly thee

published, as the methodology changed several tiBefore 1999, only employees working at organisei
with at least 20 employees were registered. In 18#9threshold was decreased to 4 and in 200&toployee.
Therefore, in order to compare the distributionjaifs between Budapest and Pest County, proporti@re

calculated for each year. Absolute numbers are cotypared within the periods of 2000-2005 and 22060.

% Registered enterprises are enterprises that yegailst at the moment of the statistical data otibe

including organisations under liquidation, bankoyptand dissolution proceedings. Active enterprigaes
organisations that reported turnover and emploj@ethe reference year. The latter are more reptasee of
actual economic activity as the category of registeenterprises includes so-called 'phantom esitifiat do not
carry out any economic activities but are prevaiemiungary(Koés, 2007a).
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was similar in Budapest and Pest County betweer® 1&% 2010 (31,039 and 27,978
respectively), but proportionally this meant tha humber of active companies increased by
19.5% in Budapest and 45.4% in Pest County. Amaeguence, a slow shift of the growth of
active enterprises towards Pest County can beteetéeig. 10).
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Fig. 10

The distribution of active companies between Budays and Pest County between 1999 and 2010
(Source: Own elaboration based on HCSO data)

| think that the growth in the number of employeés, high number of relocations from
Budapest to Pest County, and the increase in thmbeu of companies indicate the
suburbanisation of jobs around Budapest.

The suburbanisation of employment itself does netessarily indicate post-
suburbanisation. Post-suburbanisation is charaegy the predominance of service-sector
jobs, white collar employees and high-tech comma(B®orsdorf, 2004). In order to reveal if
the accelerated employment growth around Budaest ecndicate post-suburbanisation, the
structure of employment needs to be explored.

The number of employees in the services and mamufiagthas been determined by the
sum total of employees related to certain econcactivities based on NACE (TEAOR)
(Statistical Classification of Economic Activitigsthe European Community) codés

The analysis of data on service employees confirmgdconjecture. The number of
service employees decreased by 10% in Pest Coetiyebn 1993 and 19%8and by 23% in
Budapest. A twofold increase in the number of peapbrking in services was detected in
Pest County between 2000 and 2011, which is fimedigreater than the increase in Hungary
or in Budapest during the same period (Fig. 11).

®! The Hungarian classification of economic actigtigas changed during the past decade. For datedetw
2008-2011, activities with codes beginning with &N and S were considered as services, and B te E a
industry (not including construction industry); foiata between 2000-2008 activities G to K and Oewer
considered as services and C to E as industry ifletidding construction industry); See Appendix 3 &
explanation of the codes.

%2 Data are not directly comparable over the 199332driod for which they are published, as the maéotagy
changed in 1999. Before 1999, only employees wagrkih organisations with at least 20 employees were
registered. In 1999 the threshold was decreasdd Atrsolute numbers are only compared within thgople of
1993-1998 and 2000-2010.
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Fig. 11

Change in the number of employees in the serviceadindustry 2000-2011 (2000=100%)
(Source: Own elaboration based on HCSO data)
(Data for the period before 2000 are not displayeds they are not comparable to post-2000 data
due to the different collection methodology)

If we examine the sectoral structure of the changemployment in Central-Hungary
we may be able to point out if there is a shifsome economic activities from the urban core
to suburban areas. In seven of the twelve main@uansectors, employment shifted towards
Pest County between 1992 and 2008 (Table 5). Thset mignificant shift occurred in
wholesale and retail trade. It is not surprisingsidering the mushrooming of hypermarkets
and large specialised stores along the motorwagdirlg to Budapest. Suburban growth in
comparison to the core city was also marked in rfegeuring, accommodation and catering
services (hotels and restaurants), real estatengesind business activities (especially in real
estate activities, renting and other economic sessthat covers a broad range of activities
like marketing, engineering and consultancy). A¢ fame time, the position of Budapest as
the centre of the financial sector, health, edocatand public administration was not
challenged. The emergence of the quaternary (IT,ianedsearch and development) and
quinary (managerial and decision making) sectoiiissporadic (see for example the new
national headquarters of Telenor in suburban Toddkha
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Proportion of employees within Central-
Hungary
Economic sector 1992* 2008**
Budapest Pest Budapest Pest

County County
Agriculture, hunting and forestry 19.5% 80.5% 35.8%| 64.2%
Manufacturing 75.1% 24.9% 69.9%| 30.1%
Construction 80.6% 19.4% 74.5%| 25.5%
Wholesale and retail trade; repair of motor velsicle
and motorcycles personal and household goods 86.0%14.0% 68.5%| 31.5%
Hotels and restaurants 93.59% 6.5% 84.6%| 15.4%
Transport, storage and communication 88,5% 11.5% 92.4% 7.6%
Financial intermediation and services 90.5% 9.5% 97.5% 2.5%
Real estate, renting and business activities 94.7% 5.3% 88.6%| 11.4%
Public administration and defence; compulsory dqgcia
security 95.5% 4.5% 90.8% 9.2%
Education 73.2% 26.8% 73.5%| 26.5%
Health and social work 73.4% 26.6% 83.9%| 16.1%
Other community, social and personal seryice
activities 89.7% 10.3% 86.2%| 13.8%
All activities 81.9% 18.1% 80.5%| 19.5%

Table 5

The distribution of employees within Central-Hungary by main economic sectors 1992 & 2008
(Source: HCSO)
*In 1992, only employers with at least 20 employsewvere included in the statistics.
**In 2008 all employers with at least 4 employers ere included.
The grey shading indicates an increasing proportiofetween 1992 and 2008

If we examine some of the subsectors within thevablarger groups of economic
activities it is suggested that while employmengiswing in Pest County in the services
sector in general, the shift of employment growth the suburbs is still focused on
manufacturing, wholesale and retail trade whichresponds to the initial phases of
employment suburbanisation in the USA and Westanrofge. Although the number of
knowledge-based business services (managementlwogsmarketing, advertising, database
management, software development and human resoune@agement) also achieved a
considerable growth between 2000 and 2007, whildaBast was losing its significance
(Nagy & Nagy, 2009), in other subsectors like ficiah services, research and development
and IT services a very slow shift from the corg tat the suburbs can be identified due to the
overwhelming predominance of Budapest (Tabf&.&jor a comparison, the proportion of
employment in the subsector of professional, siiergnd technical services in the suburbs
of metropolitan Philadelphia was 65.5% (Muller, 200in contrast, only 9.7% of the
employees of this sector worked outside of Budapettvithin Central Hungary in 2012.

% It must be noted that due to the relatively smathber of employees in some of the sectors (e.se&eh and
Development, IT services) the closure or openingust one company with a high number of employess ¢
significantly alter the distribution of employmerdtween Budapest and Pest County.
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Research | Miscellaneous| Logistics

Manufacturing Whole_sale Retail IT. and economic and F'”af?c'a'
retail trade | services development services travel services
2000 25.5% 16.8%| 31.49 6.6% 8.0% 8.2% 9.2% 1.9%
2003 29.3% 23.5%| 37.19 5.5% 8.3% 13.5% 12.83% 2.6%
2008 32.1% 26.9%| 41.69 6.2% 8.7% 13.1% 11.6% 2.3%
2012 34.9% 30.0%| 43.59 n.a. n.a. nla. r.a. 2[7%
Table 6

The proportion of employees working in Pest Countyvithin Central Hungary in selected
economic subsectors
(Source: Own calculations based on HCSO data)

While the current global economic crisis has hatbas consequences for the structure
and dynamics of the development of both the manwfi®g industry and services, the
setback has been less pronounced in Pest Courty E). After a slight drop in 2008, the
number of employees continued to increase and eelach - in case of services - exceeded
pre-2008 levels.

It is a general tendency in the country that thenlber of white-collar jobs has been
increasing while blue-collar jobs are shrinking.eTdénalysis of data about the proportion of
white-collar workers in Central Hungdfyhas shown that after 2000, the rate of growth of
white-collar jobs was three times higher in Pestur@p than in Budapest and in Hungary.
During the same period, the number of blue-collasj increased significantly as well
contrary to a countrywide shrinkage, but the rdtgrowth was half of that of white-collar
workers (Fig. 12).
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Fig. 12
Change in the number of white- and blue-collar emgyees of enterprises in Budapest, Pest
County, Central Hungary and Hungary between 2000 ath 2010 (2000=100%)
(Source: Own elaboration based on HCSO data)

If we examine the proportion of employees accordimgheir job status (white- vs.
blue-collar), however, no structural changes cardiseovered. Workforce in Pest County

% Only employees of enterprises were consideredhin data analysis to avoid the influence of public
(government and municipal) services.
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remained fundamentally blue-collar with the proportof white-collar employees rising from

29% in 2001 to 34% in 2010. Over the same pertoel proportion of white-collar employees
increased from 46% to 54% in Budapest. The pregedimalysis of sectoral changes in
employment can explain this phenomenon. A consideraumber of new jobs in Pest
County were created in manufacturing, wholesaleratall trade, which traditionally employ

a large number of blue-collar workers as opposecdesearch and development or financial
services.

The analysis of data on the changes in the digiobuof employees has provided
evidence for the increasing suburbanisation of prosind Budapest after 2000. Job growth in
the suburban areas surpassed the rise of employimé&hidapest. In addition, there was a
continuous shift of growth in the number of actergerprises from Budapest to Pest County.

A significant increase in tertiary employment adlvas in the number of white-collar
employees has been detected around Budapest. Wisleould be considered as a post-
suburban development pattern, the analysis of jolvilp by economic sectors has shown that
the predominance of Budapest in the financial,aedeand development, business services
sectors has been decreasing only very slowly. Thetsre of employment growth bears a
resemblance to the early phases of the suburbemsaf jobs in the USA and Western
Europe when manufacturing, wholesale and retaitietravere the primary targets of
employment growth. The emergence of the quateraadyquinary sectors has been sporadic
around Budapest.

It is important to note that the scale of the tfamaation has not been great enough to
change the fundamentally monocentric structureheffunctional urban area. In 2010, still
74.6% of all employees in Central Hungary workeBudapest, which remained the most
important economic centre.

5.1.3. The development of commuting in the Budapest FUR
5.1.3.1. Commuting before 1990

Before delivering the analysis of current commutirends, | find it necessary to give a
short overview of the historical development of conting in the Budapest FUR. Commuting
to Budapest intensified in the 1920-1930s promptedhdustrial development in the nation's
capital and by the development of transport netedikes, 2000). Commuting was given
another boost during the large-scale industriabean the 1950s. While priority was given to
the development of the industry in cities, theres washortage of housing and services, which
induced commuting from nearby villages (Szelényi Kbnrad, 1971). Later this was
exacerbated by administrative restrictions regaydirigration to Budape$t Consequently,
the villages and towns around the capital accommeoddaewcomers from the countryside. In
the 1960s, around 200,000 employees commuted tadgst In the agglomeration, outside
Budapest, only few jobs were created. In 1967, dhiLo of all industrial jobs in the
agglomeration were located outside of Budapest €Dgv& Kovacs, 2006), and there were
only few notable new industrial centres in its sundings (Szazhalombatta, Dunakeszi,
Go6dollb, Vac, Szentendre), which became subcentres (&d$&tobald, 2001). Although from
the 1970s new industrial development was directecatds the countryside to reduce the
disparity between the capital and the rest of tbantry, Budapest remained the most
important employer in its region (lllés, 2000). Dwethe shortage of workforce in Budapest,
industrial development in the capital and its aggtaation was restricted by the government,

% From 1965, a permanent residence permit could belyobtained if one could certify at least 5 yeaifrs
employment in Budapest and/or 5 years dwellingtah@orary address in Budapest (Dovényi & Kovaé89).
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which prevented industrial suburbanisation comnmWestern Europe at that time. This also
contributed to the growing number of commutershidapital until the mid-1980s.

The Census of 1990 showed a significant fall in tlaenber of commuters to major
urban centres in Hungary due to the economic caisisthe collapse of the socialist industry.
By 2001, the number of jobs in Budapest decreagetll®o, but the drop in the commuting to
the capital was more moderate at 11% (Kapitany Eat@s, 2005a). Between 1990 and 2001,
the proportion of commuters within the group of émypes working in Budapest increased
from 18% to 21%. This indicates that the daily nlibbiof employees grew after the fall of
communism. This was also a necessary adjustmentngflogees due to significant
unemployment that made finding a job locally moiféalilt (Nagy, 2009).

5.1.3.2. Cross-commuting

A comparison of commuting patterns between 1980012001 (censuses) and 2005
(Microcensus) is only possible at the level of Réstinty and Budapest due to the limited
availability of municipality data. Commuting origiting from Pest County with a destination
within the county could best represent cross-corersutwhile the majority of commuters
crossing the county border commute to Budapestl€TAb

The emergence of cross-commuting is not a receeh@henon. Industrial towns
around Budapest (e.g. Vac, Godoll Cegled, Dunakeszi, Szazhalombatta) attracted
employees from neighbouring municipalities longdref1990. This is the reason why the
proportion of cross-commuters reached 27.5% in @esnty already in 1980. After 1990, the
number of commuters fell due to the collapse ofadist industry around the capital. In this
period, not only the growth of employment but alkat of commuting in Central Hungary
was still concentrated to Budapest. Between 20Q@l 2005, however, a more perceptible
increase in cross-commuting occurred. While boéhrthmber of commuters to Budapest and
within Pest County rose, the growth was more thw@net as high within Pest County (35%)
than to Budapest (16%), most likely reflecting 8ieft of job growth from Budapest to its
surroundings in the past decade. These resultsevewneed to be treated with caution,
because the Microcensus in 2005 was based on metadnly 2% of the households. The
trends suggested here therefore need to be codfiamesoon as detailed commuting data
from the Census in 2011 is available.

1980 1990 2001~ 2005*

Within To Within To Within To Within To
the | another | the |another| the |another| the |another
county county** | county | county | county | county | county | county

Percentage of all commuters from the county

27.5%| 72.5%| 28.4%| 71.6%| 29.0%| 71.0% 32.3%| 67.7%

Proportion within al

commuters
Number of n.a. n.a.| 68166 172015 60936, 149161 82372 172295
commuters

Table 7

Cross-commuting in Pest County between 1980 and 2D0
(Source: Own calculations based on HCSO Census [X88.990, 2001] and Microcensus data
[2005])

*In 1980 and 1990, the number of commuters to variale settlements was negligible and not
registered. For the purpose of comparability of dad, they were not included in the calculations
for 2001 and 2005 (F6ti & Lakatos, 2006)

** including Budapest
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1990 2001
Number | Proportion of in- Number | Proportion of in- | Proportion of | Change in the
C of in- commuters to S of in- commuters to Cross- number of in-
Municipality Municipality
commut | locally employed commuter | locally employed | commutersto | commuters
ers workforce S workforce in-commuters 2001/1990
Budapest 196431 18%| Budapest 175151 20% n.a. -21280
Vac 8757 42%| Budadrs 9668 68% 47% 3508
G0Odolb 6396 43%| Godollb 8098 51% 89% 1702
Budabrs 6160 63%)]| Vac 7761 43% 95% -996
Szigetszentmiklos 4579 53%| Torokbalint 3498 65% 63% 1386
Dunakeszi 332y 39%| Erd 3074 27% 72% 567
Szentendre 3304 38%| Szazhalombatta 3037 37% 90% 0
Szazhalombatta 3037 35%| Dunakeszi 300V 36% 70% -320
Erd 2507 30%| Szentendre 2882 36% 66% -422
Szigethalom 248 69%| Szigetszentmiklds 2770 42% 74% -1809
Torokbalint 2117 59%| Dunaharaszti 2577 48% 58% 1383
Kerepes 2054 44%| Vecsés 2070 40% 73% 1133
Monor 1907 33%| Fot 1938 41% 55% 714
Solymér 1756 61%| Budakalasz 1595 54% 50% 401
Iklad 1723 79%| Biatorbagy 1591 54% 73% 1369
Nagykata 1340 30%| Kistarcsa 1577 54% 22% -85*
Dabas 1337 24%| Nagykata 1411 35% 99% 71
God 12685 41%| Pomaz 1345 38% 66% -106
Fot 1224 34%| Veresegyhaz 1315 45% 84% 825
Dunaharaszti 1194 55%| Solymar 1311 46% 16% -445
Table 8

Comparison of the number of in-commuters between #1990 and 2001 Censuses in the FUR; Top 20 munlities in 1990 and 2001
Green shading indicates a better position with ina@asing number of in-commuters in 2001 as compared 1990
*As Kistarcsa and Kerepes were one municipality ir1990 this figure reflects the change in both settieents combined.
(Source: Own calculations based on HCSO Census d&t890, 2001)



The examination of the number of in-commuters fammipalities that were the most
attractive for commuters in 1990 and 2001 has fededhat there was a dramatic
restructuring in commuting destinations in Pest i@pubetween 1990 and 2081 New
destinations emerged and traditional towns andge$ where industry collapsed disappeared
from the list of the top commuting destinations ([Ea®).

The neighbouring towns of Budadrs and Toérokbalmtthe western part of the
agglomeration, Dunaharaszti in the south, and Réthe north demonstrated significant
increases. These are the municipalities that vekmetified as 'new economic poles' around the
capital (Burdack, Kovacs & Ddévényi, 2004), whichtratt both cross- and reverse
commuterd’. Transport connections and proximity to Budapesins to play a major role in
determining the distribution of cross- and revecsenmuters as municipalities bordering
Budapest (Budatrs, Budakalasz, Budakeszi, Dunatigrdmave the lowest proportion of
cross-commuters and the highest percentage ofsevasmmuters (Fig. 13). In contrast,
municipalities like Nagykata, Monor, Veresegyhahjch are further away from the capital,
attract a higher proportion of commuters from théRE A statistically significant, strong,
positive relationship has been found between tlezame travel tini& by car from Budapest
and the proportion of cross-commutars-(0.52,p <0.001).

Measuring commuting solely by the absolute numibén-cand out-commuters may be
misleading as the population and the number of job&a municipality may distort any
comparison. As these latter measures changed evablg between 1990 and 2001, | found it
essential to calculate an index of commuting thhst seflects changes in the population and
employment opportunities. As suggested by Guthle{2010), the intensity of in-commuting
has been calculated by dividing the number of imicwters by the number of jobs in the
commuting destination. Similarly, the intensity ait-commuting has been generated as the
proportion of out-commuters within the number digan the home municipality. In order to
compare these intensities over a period (1990-200Xpmplex index had to be calculated
that could take into account both in- and out-corangu Guth et. al. (2010) suggests that
commuting intensity can be expressed by dividing #um of out-commuters and in-
commuters by the sum of the employees living inrthaicipality and the number of jobs in
the municipality:

IC+ 0C

 LE+1)

where

Cl: commuting intensity

IC: number of in-commuters

OC: number of out-commuters

LE: number of employees living in the municipality
LJ: number of jobs in the municipality.

% For 1990, only the number of in-commuters to Rsinty is available from the Census, which incluthese
who commute from the neighbouring counties othemtiBudapest. The proportion of cross-, reverse and
external commuters can only be estimated. 65%l afi-wlommuters within the county live in Pest Courithis
means that on average 65% of in-commuters are-corasuters.

37|t was not possible to separate data for cros$reverse commuters for 1990.

% The source of travel time data is the TEIR databsir.vati.hu) calculated as the shortest possitath
between the centres of two municipalities by car.
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Fig. 13
Proportion of cross-commuters in the municipalitiesof FUR (%)
(Source: Own elaboration based on HCSO Census Dat2)01)

The indicator can take a value between 0 and lrevdéndicates no commuting at all,
0.5 indicates that there is an equal number ofomyauters, out-commuters and locally
employed local residents, whereas 1 indicatesataesidents commute out and all jobs are
taken by in-commuters. This index, however, dodsrpress the bias of commuting patterns
concerning in- or out-commuting; therefore, | prep@ composite commuting index that also
demonstrates if the majority of commuters are mewt-commuters. This can be achieved by
combining the index for in- and out-commuting irgity described above. By subtracting the
in-commuting index from the out-commuting one, twnposite commuting index can be
calculated:

cer=2- 5
~LE L)

where
CCI: composite commuting index
OC: number of out-commuters
LE: number of employees living in the municipality
IC: number of in-commuters
LJ: number of jobs in the municipality

The index can take a value between -1 and 1. Vaedler than zero indicate that the
number of out-commuters is higher than that ofommuters, zero shows that in-commuting
and out-commuting are balanced, while a value gréh#tan 0 suggests that in-commuting is
more intensive than out-commuting.

As far as the whole Pest County is concerned, rtdlex did not change significantly
between 1990 and 2001: it increased from -0,22%0121%. Nevertheless, this apparent
stagnation masks significant regional differendég. 14 shows the combined commuting
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index of selected municipaliti®® for 1990 and 2001 (seAppendix ! for the combined
commuting index of alinunicipalities in the FUR) Municipalities above axis x had a posit
commuting index in 2001, which indicates they haatenr-commuters than o-commuters.
Municipalities to thdeft of the brolen line improved their commuting index between 1
and 2001. The distance from the broken showsthe magnitude of the growth. On the ot
hand, for municipalities displayed on the r-hand side of the broken line the commui
index decreased betere 1990 and 2001. The 'winners' in terms of atvaatf workforce are
the new economic nodes of the suburban area: Bsid@orokbalint, Dunaharaszti, Vecs
and Fot. Two of the traditional cent, G6dollb and Szazhalomba, could keep their
positionsas major employs. In Godol, the small- and mediurseale Fordist industr
transformed into higllech manufacturing in the 199(Kovacs, Sagi & Doévényi, 200,
while in Szazhalombatta the largest oil refineryHaingary remained a major employer e
after 1990. The greate8bsers' are municipalities where la-scale socialist industry wi
closed down and they could not attract busin, such asVac, Szigetszentmiklés.
Kiskunlachaza an&zentendreThis indicates that the development of new econaraitres
around Budapest increased the intensity of commuiito these municipalities that were a
the winners of economic transformaticErd and God are It at the bottom of the che
indicating that they are predominantly bedroom camities. But while Erd improved i
position slightly by attracting more commuters D02 than in 199(the number of local jok
decreased in GAd prompting increase-commuting.
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Fig. 14

Changes in the compositeommuting index between 1990 and 2001 in selectedinicipalities in
the Budapest FUR
(Source: Own calculation and elaboration based oHCSO Census data 1990, 200

% Municipalities with the highest number of local fogither in 1990 or 2001 are included in the gt
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5.1.3.3. Reverse commuting

Similarly to cross-commuting, reverse commutinghfr@udapest to the FUR is not a
recent phenomenon either. The number of employeieg lin Budapest and commuting to a
job outside Budapest was around 26,000 until tlB20 The 2001 Census revealed a twofold
increase, which was mainly due to the emergenamwimuting to varying job locations: a
feature of economic transformation and also ofetmergence of jobs involving a significant
amount of travelling to diverse destinations (eligtribution, sales, logistics) (Table 9). If we
only compare reverse commuters with a firm destnata 7% increase can be detected
between 1990 and 2001 and a 26% rise between 20012805. Similarly to cross-
commuting, this latter increase may be due to tgeifecant job growth outside Budapest
from the 2000s.

Reverse commuting from Budapest| 1980 | 1990 2001 2005

To Pest County n.a. n.a.| 22518 30744

Other counties n.a. n.a.| 6263 5519

Destination varies n.a. n.a| 36195 26659

Total with a firm destination 2678026814 28781 36263

Total (all destinations) 2678026814 64976 62922
Table 9

The distribution of reverse commuters
(Source: HCSO Censuses, 1980, 1990, 2001, Microaen2005)

The main destinations for reverse commuting werglai to those for cross-commuting
in 2001 (compare Table 8), in fact, 60% of the #@pdestinations of cross-commuters and
reverse commuters were identical. Similarly, thewneconomic nodes of Budadrs-
Torokbalint, Fot-Dunakeszi, Dunaharaszti and G@ddkere the most important destinations
for commuters from Budapest as well (Table 10).iAgvas pointed out in the previous
section, the proportion of cross- and reverse commgulepends on the travel time from
Budapest. Job locations with easy access from dipgat have a significant proportion of
reverse commuters. 53% of all commuters to Budddrgxample, commute from Budapest.
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Number of | Total number | Proportion of reverse
reverse of in- commuters to in-
Job location commuters| commuters commuters
Budaors 5118 9668 53%
Torokbalint 1295 3498 37%
Dunaharaszti 1081 2577 42%
Szentendre 977 2882 34%
Dunakeszi 906 3007 30%
Go6dollb 889 8098 11%
Fot 870 1938 45%
Erd 861 3074 28%
Budakalasz 804 1595 50%
Szigetszentmiklos 747 2770 26%
Budakeszi 574 1252 46%
Vecsés 557 2070 27%
Kistarcsa 481 1577 31%
Gyal 455 901 50%
Pomaz 45% 1345 34%
Biatorbagy 42% 1591 27%
CsOmor 356 777 46%
Vac 355 7761 5%
Székesfehérvar 341 28214 1%
Solymar 323 1311 25%
Table 10

Top 20 destinations of reverse commuters from Budagst
(Source: HCSO Census 2001)

| argue that reverse commuting increased bet26@d and 2005 due to a growth of
the number of jobs outside Budapest, and owingddabt that the new economic poles in the
proximity of Budapest attract a significant numimdrreverse-commuters from Budapest.
This has been confirmed by examining the numbégolmd and total number of commuters to
Pest County in 2001 and 2005 (Table 11).

2001 2005
Number of jobs in Pest County 28199p 327147
Total number of commuters to Pest
County 101240 | 139272

Table 11
Change of the number of jobs and in-commuters to ¢ County
(Source: HCSO Census 2001 & Microcensus 2005)

5.1.3.4. Educational status of commuters

In the 1970s, commuters were considered to be addimtaged group of industrial
workers, who were unable to settle in towns ancg<itvhere they worked. Their living
conditions in the low-profile villages around thdéies lacked basic amenities. Their
qualifications and income were also lower than nlagonal average @m & Pal, 1979).
Since then, however, the educational status of asten® has changed considerable
proportion of commuters to Budapest with a collegeuniversity degree was only 5% in
1980, but increased to 25.7% in 2005. This chamdjlewed the general increase in the
educational attainment of the workforce living iesPCounty (Fig. 15).
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Distribution of employees living in Budapest and P& County by highest level of education

The profile of reverse commuters from Budapesngkd as well. The proportion of
reverse commuters with a higher educational deg&s relatively high at 22% already in
1980, especially compared to out-commuters front Besinty at 5%. This may reflect the
fact that under socialism residents of towns atiehad the highest level of education. At
the same time, intellectuals (teachers, doctoveydes etc.) commuted from their hometowns

between 1980-2005
(Source: Own elaboration based on HCSO data)

to nearby villages where there was a shortage @f pwofessions (&hm & Pal, 1985). After

1990, the educational level of reverse commuteagnsited while the proportion of out-
commuters from Pest County with a higher educaliegree saw a fourfold increase from 5%
to 19.4%. Between 1990 and 2001, the proportioncarhmuters with vocational and
secondary education increased. This may reflect tharing this decade economic
development in the FUR was focused on logistics emtimercial development requiring
skilled labour. By 2005, the proportion of revecsanmuters with a higher education degree
increased to 31%, which may be the consequendeechdcelerated economic development

requiring more highly qualified workforce in the FWiRer 2000.
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Fig. 16
Educational level of out-commuters from Budapest 180-2005
(Source: Own calculations from HCSO Census data 1981990, 2001, 2005)

Information about the educational level and octiopaof cross-commuters is not
available retrospectively. According to the 2001n€les, cross-commuters had the lowest
average educational attainment (Fig. 17). Thiscaigis an imbalance between qualifications
of the local workforce in Pest County and the regmients of employers. It can be assumed
that Budapest still has the highest number of jiblad require highly qualified workforce.
Therefore, the majority of residents who have rédgaenoved to the suburbs have to commute
to the core city. It could also be an indication efchange commuting when residents
commute from outside Budapest to the capital, wiakeerse commuters from Budapest fill
positions in the outskirts. As Kovacs (1999a) reéadr qualified workforce is transported
from Budapest to the new industrial, logistics afftce developments as there is not enough
local workforce with the required qualificatidiis

In order to identify the phenomenon of exchangerootng, the exchange commuting
index has been calculated based on Burger eRGil1]:

E Primary school

No education

N
Q
>

ECI= IC(co/IC(s)+IC(cc)

where

ECI: exchange commuting index

IC(cc): number of in-commuters from municipalitefsPest County to Budapest
IC(s): number of out-commuters from Budapest to itipalities in Pest County.

The index can take a value between 0 and 1, whareed@ns that there are no out-
commuters from the suburban area to the centrg) cé. all commuters come from the
central city to the suburb. A value of 0.5 showsegnal number of commuters between the
suburb and the central city, whereas 1 suggeststéee is only traditional commuting from
the suburb to the central city. Values around f¢hciate exchange commuting.

% Telenor, a major mobile phone company, for examplevides a free bus service to its employees dtw
Budapest and its national headquarters in Torokbali
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Educational qualification of commuters, 2001
(Source: Own calculation based on HCSO Census da28901)
(Reverse commuters include only those with a firmestination)

Based on this index, exchange commuting could belyraced between Budapest and
Budadrs from the 2001 Census. The number of commifitem Budapest to Budadrs was
roughly identical to the number of those commufiragn Budadrs to Budapest (index: 0.5).
Further municipalities with a significant numberjolbs and a relatively high proportion of in-
commuters compared to the number of out-commuteskide Torokbalint (index: 0.59),
Budakalasz (0.7), Dunaharaszti (0.71), Biatorbdyy4), Godol (0.77), Szentendre (0.77)
and Fot (0.78), all of them were referred to as the new econopules earlier (except
Szentendre). This indicates that in 2001, Budadsstiva only economic pole that could rival
the attraction of the core city in terms of commgti

5.2. Analysis of the household surveys

In order to gain a more detailed picture of therabgeristics of commuting trips and
commuters in the FUR, disaggregate data from th8 BKnd BKV household surveys (2004
& 2007) were analysed using mathematical statisticathods presented in the previous
chapter. Wherever possible, a comparison to Cedstes from 2001 has been made to
identify any changes in commuting patterns. Theabdes analysed here were identified in
Section 3.5.

5.2.1.Characteristics of commuters
5.2.1.1. Net household income

The analysis of data on the household income ofncoters has shown that most cross-
commuters belong to the medium income caté§off{UF 130,001-220,000), while the
majority of people commuting to Budapest earn ntbesn HUF 160,000 with the category
over HUF 220,001 representing the highest propomiocommuters. Reverse commuters are
even better-off in the sample than commuters toaBedt as 80% of them have a household
income of over HUF 220,001 (Table 1A. statistically significant, moderately strong

“1 Only municipalities with at least 100 in- or owtremuters are listed here.
“2The average national net household income was %764 in 2007.
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relationship has been found between commuting pattes and net household incomey?
(12)=427.488; V= 0.244p <0.001). The statistical test confirmed that reverse comnsute
have a significantly higher salary than other cortarauand cross-commuters have the lowest
proportion in the highest income category. Consigdethe proportion of salaries over HUF
160,000, reverse commuters are followed by commuteBudapest, cross-commuters and
commuters to outside the FUR.

Commuting pattern
_Net household Commuting Reverse Commuting Com_mutlng Total
income (HUF) A outside the
to Budapest| commuting* |within the FUR FUR
Under 90,000 4.0% 4.9% 4.39 1.89 4.29
90,001-130,000 11.0% 4.4% 15.49 25.09 11.19
130,001-160,000 16 8% 3.9% 22.29 18.89 14.89
160,001-220,000 27 2% 7.4% 28.59 24.19 22.09
Over 220,001 409% 794% 29.59 30.49 47.99
Total 1000% 1000% 100.09 100.09 100.0%
x2 (12)=427.488; V= 0.244;p <0.001 N=2389
Table 12

Distribution of commuting trips by household income(in Hungarian Forints)
(1 EUR= approx. 250 HUF as of 01.07.2007)
* Income data from the BKV household survey (2004has been adjusted with inflation in order
to make it comparable to data from the BKSZ survey(2007)
(Source: Own calculations based on BKSZ and BKV Haehold Surveys, 2007/2004)

5.2.1.2. Educational attainment

The educational attainment of commuters shows ilglion similar to that of the
household income. Cross-commuters have, in gendémaler qualifications than those
working in Budapest: 24% of traditional commutees/é a Bachelor's or Master’'s degree,
while only 13% of cross-commuters graduated fronlege or university (Table 13).
Employees with primary or vocational school certdfes comprise 48% of all cross-
commuters, while this group represents only 30%oafrmuters to Budapest.

Thus, astatistically significant, moderately strong relatonship has been found
between commuting patterns and the level of educain (3 (12)=199.383; V= 0.145p
<0.001). Similarly to income, the proportion of reverse coutens with high educational
attainment is significantly higher than that of tther commuters. Cross-commuters appear
to have the lowest educational qualifications tbgetvith commuters outside the FUR. This
confirms my previous finding based on Census cormgudata, i.e. that reverse commuters
are characterised by higher educational qualificesti

Educational - Commuting pattern - -
attainment Commuting to Reverse Qo_mmutmg Cqmmutlng Total
Budapest commuting | within the FUR |outside the FUR
Primary school 7.8% 6.4% 12.8% 14.19 9.09
Vocational schoo 219% 204% 358% 35.9% 25.8%
(Sgé%’gary scha 461% 409% 381% 34.69 41.9%
Bachelor's degre¢ 162% 152% 9.2% 9.6 13.7%
Master's Degree 8.0% 17.0% 4.1% 5.89 9.59
Total 1000% 1000% 1000% 100.0% 100.0%
x> (12)=199.383; V= 0.145;p <0.001 N=3140
Table 13

Distribution of commuting trips by educational levd
(Source: Own calculations based on BKSZ and BKV Haehold Surveys, 2007/2004)
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The above results confirmed my findings from aggte@_ensus data. They suggest that
both the income level and the educational attairmémrommuters to the core city exceed
those of cross-commuters. There are two possilpéaerations for this. On the one hand, it
could be interpreted by Sykora & Ourednek’'s (208f)gestion that the suburbanisation of
employment mainly involved retail and logisticsifdies employing few high earners, while
the suburbanisation of offices employing workfonegth higher qualifications has been
relatively rare. This differs from the latest expace in Western Europe where the
suburbanisation of offices induced high-income highly educated residents of the suburbs
to commute to these job locations(Aguiléra, Wendte&sProulhac, 2009).

On the other hand, the very high household incame educational level of reverse
commuters contradicts this. It is not a new phermmneas it was noted in Section 5.1.3.3.
Before 1990, reverse commuters most probably comntd the towns and villages of the
agglomeration because there was a shortage ofyhagidlified workforce there. It can be
assumed that after 1990, managerial positionseohw logistics and retail facilities as well
as the few new office jobs have not been takenalynby the residents of the new suburbs
but by reverse commuters from Budapest. Theretheeconsiderable difference between the
educational status of cross- and reverse commcégrde explained by exchange commuting
(see Section 5.1.3.4).

5.2.1.3. Car ownership

The rate of car ownership of households of commsuter Budapest and that of
commuters to suburban jobs are similar to eachr oftflout 25% of trips are made by people
who live in a household without a car, whilst apgneoately half of the commuters have one
car, and more than a quarter own two or more Ceablé 14). A statistically significant,
weak relationship has been found between the commuag patterns and household car
ownership (X2(6):51.412 V=0.09; p<0.001; N=3145).The rate of car ownership is
significantly different for commuters to Budapestdacross-commuterst is more probable
for commuters to Budapest to have at least oneircahe household than for reverse
commuters. This is surprising considering that reyeommuters are characterised by having
the highest salaries.

Commuting pattern
N_umber of cars Commuting to Reverse Commuting Com_mutlng Total
in household ; o outside the
Budapest commuting |within the FUR FUR

0 20.1% 33.0% 23.19 276% 25.0%
1 54 1% 445% 49.29 481% 49.7%
2+ 258%] 22 5% 27.89 244% 25.3%
Total 1000% 1000% 100.09 100094 100.0%
v (6)=51.412; V= 0.090;p <0.001 N=3145

Table 14
Distribution of commuting trips by the number of cars owned by the household and commuting

pattern

(Source: Own calculations based on BKSZ and BKV Hagehold Surveys, 2007/2004)

Car ownership is usually a good indication of thairmtransport mode used for
commuting. As public transport is usually less @rext in the suburban areas in the cross-
commuting directions (hence the lower use of pulbbosport compared to commuting to the
core city), one would expect that those who commnitein the suburban area have a higher
probability of owning one or more cars. On the caryt, however, no significant difference
has been found between the car ownership of crassntiters and traditional commuters.
The rate of car ownership for commuters living i@ FUR is similar irrespective of their
commuting patterns. This corresponds to previogsareh that found no difference between
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the rate of car ownership rates of municipalitiaghvbetter or worse availability of public
transport (Keser, 2004b).

5.2.2.Characteristics of commuting trips
5.2.2.1. Commuting patterns

The comparison of the origins and destinationsoofimuting trips of the 2001 Census
data and those of the 2007 household data has ledvélaat the proportion of cross-
commuting rose from 28.6% to 36% of all commutingi the municipalities studied. At the
same time, the significance of the main commutiirgation, i.e. Budapest, reduced from
64.8% to 57.1%, while commuting outside the FURtdmal commuting) remained
approximately the same (Fig. 18). The results eonfihe outcome of the aggregate data
analysis: after 2001, the proportion of cross-cortimguhas increased.
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Fig. 18
The distribution of commuters from the study area ty commuting direction 2001/2007
(Source: Own calculations based on National Censug001 and
BKSZ Household Survey, 2007)

5.2.2.2. Modal splif*

A statistically significant, moderate relationship has been found between
commuting patterns and travel mode(y*(6)=256.317; V= 0.204p<0.001). According to
the household survey, traditional commuting to ¢bee city has the highest percentage of
public transport trips. It is only slightly lowehdn the modal share of public transport for
local trips within Budapest (50.3%). Public trandpaesed within the FUR and for reverse
commuting from Budapest is significantly lower. Masoss-commuters use their cars to
travel to work (65%), while public transport is ddey only a little more than a quarter of the
commuters. Other means (cycling, walking, specslisles etc.) are rarely used for trips to
Budapest. Their share is significant, however,tfgs within the FUR and to job locations
outside the FUR (Table 15).

“3The percentage of travellers using a particukargport mode.
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Commuting direction
Mode of travel Budapest FUR External Reverse Al .
commuting
Public Transport 50.3% 28.4% 19.9% 28.0% 35.9%
Car 48.1% 65.3% 68.6% 65.0% 58.0%
Other* 1.5% 6.3% 11.5% 6.0% 6.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0%
¥2(6)=256.317; V= 0.204; p<0.001 N=3065
Table 15

Modal split of commuting trips from and to the study area
(Combined car and public transport journeys are induded in the Public Transport category
because of the low number of cases in the sample)
(Source: Own calculations based on BTA and BKV Howhold Surveys 2007/2004)
(* Other modes: cycling, walking, special road veliles, horse cart etc.)

The modal split of commuting trips is usually irdhced by the structure of the
transport network. Traditionally, rail-bound transpnetworks provide the highest capacity
and the fastest way of travelling to core citiesradial networks, which is reflected in the
higher proportion of public transport trips inteetieentre of the urban area (Moser, 2007).
Similarly, suburban bus networks are oriented tolwathe core city. At the same time,
commuting within suburban areas more often requaresr due to the lack of frequent and
fast connections (Kesgr2010). These characteristics of the suburbarsp@m network are
apparent in the distribution of commuting trips impde of travel in the Budapest FUR
indicated by a higher share of public transporttfigrs to Budapest and the majority of trips
made by car within the suburban zone. This findaogresponds with previous results
regarding Madrid (Garcia-Palomares, 2010), the U&&rvero & Wu, 1997) and the
Netherlands (Schwanen, Dieleman & Dijst, 2001).

The dominance of car trips in cross- and reversentcoting together with a growing
number of these journeys may cause increasingdraff suburban roads and deteriorating
modal split in the metropolitan region (Ke&er2004b). The proportion obther modes
(cycling, walking, etc.) is very low for trips touBlapest (1.5%) but eight times higher for
those within the FUR and to jobs outside the stuga, which is probably the consequence of
the difference in travel distance. Commuters witihi@ FUR often travel to the neighbouring
municipality for which non-motorised transport isviable option. In contrast, commuting
trips to Budapest are considerably longer, heneeldtv proportion of alternative transport
modes (see below).

5.2.2.3. Travel time

In 2007, the average travel time for cross-comngutimps was 35 minutes, while
commuters to the core city spent 62 minutes onameewith travelling, i.e. almost twice as
much as cross-commuters. The average travel timaefeerse commuting trips was 48
minutes. If we compare the distribution of tripgvibeen different travel time categories, it is
apparent that while the travel time of more thatf bhall cross-commuting trips remains
under 30 minutes, 75.5% of trips to Budapest tal@enthan 46 minutes. The above
differences have been confirmed by the statistiesi as well A statistically significant,
moderate relationship has been found between commuog patterns and travel time
((%(12)=782.743; V= 0.288<0.001)(Table 16).
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Commuting Commuting pattern
time Commuting to] Reverse Commuting Commuting Total
Budapest | commuting |within the FUR |outside the FUR
0-15 2.29 8.1% 21.39 19.29 9.89
16-30 9.39 282% 37.99 33.3¢9 23.59
31-45 13.19 19.7% 17.79 23.79 16.89
46-60 23.09 204% 12.39 14.19 19.09
61- 52.59 23.7% 10.89 9.69 30.99
Total 100.09 1000% 100.09 100.09 100.09
x2(12)=782.743; V= 0.288; p<0.001 N=3065
Table 16

Distribution of commuting trips by commuting pattern and travel time 2007/2004
(Source: Own calculations based on BTA and BKV Howhold Surveys 2007/2004)

It has been argued that the travel time of crosd-raverse commuting trips is usually
shorter than that of traditional commuting (AgualeR005; Moser, 2007). This has also been
confirmed in our study, with travel times considgyashorter for trips within the suburban
zone, somewhat longer for reverse commuting andotigest for traditional commuting. On
the one hand, this is probably partly due to théeklinces in travel distances, which are
considerably shorter for non-traditional commutdigections. On the other hand, congestion
may also be a factor that influences travel timgaditional commuting is usually affected by
congestion both on the approach roads to the qity within the city, while reverse
commuters may experience traffic jams only at tegifming of their journeys in the city,
later they use roads that are congested in thesitepdirection.

5.2.2.4. Commuting distance

As no route information was available in the sus/é&y journeys, average commuting
distance was calculated in a straight line betwayins and destinations using GIS maps.
According to the household data, cross-commutergeltrthe shortest distance. The distance
travelled by commuters to Budapest is twice as Emthat of commuters within the suburban
zone (Table 17).

Commuting Average travel distance
direction (km)
FUR-Budapest 25.6
FUR-FUR 12.7

All commuting 20.6

N=2014

Table 17
Average travel distance measured in a straight line the different commuting directions from
the study area
(Source: Own calculations based on BKSZ Householdu8/ey 2007)

The potential association between travel distaategories and commuting patterns has
been testedA statistically significant, strong relationship has been detected between
commuting patterns and commute distance(x2(10)2683,605; V= 0.412p <0.001)(Table
18). This means that traditional commuters trawghiBcantly longer distances than other
commuters, while cross-commuters' travel distaroes to be shorter: more than half of the
journeys are less than 10 km.
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Commuting pattern
Travel distance (km] Commuting to Commuting Commuting Total
Budapest within the FUR | outside the FUR
0-10 5.79 56.8% 358%] 265%
11-20 34.79 27 5% 208% 312%
21-30 26.69 105% 258%] 206%
31-40 18.19 2.5% 75% 11.7%
41-50 9.89 1.7% 5.8% 6.6%
51- 5.19 0.9% 4.2% 3.5%
Total 100.09 1000% 1000% 1000%
x*10)=683,605; V= 0.412;p <0.001 N=2014
Table 18

Distribution of commuting trips by commuting pattern and travel distance
(Source: Own calculations based on BKSZ and BKV Hasehold Surveys 2007/2004)

The analysis of journey distance and travel time imade it possible to calculate the
average, hypothetical, door-to-door speed of corimgutrips™. It is the highest for car
journeys to the core city (25.5 km/h); car tripghi the FUR are only slightly slower (23.6
km/h). The speed of public transport for traditibnammuters to Budapest is only slightly
lower (20%) than car speed. The difference is nhugher (50%) for cross commuters.

Public transport Car
Travel Travel Speed Travel Travel time | Speed
distance (km) | time (min) | (km/h) | distance (km) (min) (km/h)
FUR-
Budapest 27.9 79 21.2 23.0 54 25.5
FUR-FUR 11.8 45 15.7 12.6 32 23.6
N=2003
Table 19

Travel distance, travel time and hypothetical speedf commuting trips from the FUR
(Source: Own calculations based on the BTA HouselbSurvey 2007)

Results on commuting distance correspond to previmdings in Germany, where
average commuting distance was discovered to beteshfbor commuters to suburban
settlements compared to commuting to core citiees§&commuting distances were found to
be between 14-19 km in Germany as compared to Krd.7n Budapest, while traditional
commuters covered 20-30 km in the German citieslaily to the Hungarian capital (25.6
km) (Siedentop, 2007). Travel speed calculated firawel time and distance revealed that the
speed of public transport journeys within the FIdReonsiderably lower than car and public
transport trips to Budapest. This may be due tofdlee that there are no fast and frequent
public transport services within the suburban aaed, rapid rail lines only serve radial routes
into the city centre. Public transport is compeditonly if it provides a fast connection not
affected by road congestion. Suburban railways pesvide this advantage if modern
infrastructure and vehicles are available. Thelalaity of a rail connection has been shown
to improve accessibility significantly compared bois services (Kesgr 2004a). In the
Budadrs Microregion, for example, infrequent busrextions prevent the residents of
neighbouring municipalities to travel to work, soh@r visit relatives by public transport.
Connections to neighbouring regions (e.g. Pilisg®éd) are even worse. Between Zsambék
and Pilisvorosvar, for example, there are onlydhdgect services and only on working days.
Until 2009, Paty and Biatorbagy, two suburban mipaidties just 6 kilometres from each

“ The speed is hypothetical, since the exact distaravelled was not available. Thus, the speechig an
estimate.
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other were not connected by public transport at Etiday there are 5 connections in the
morning and 5 in the afternoon, but an all-day iseris not provided (KeseéyrAcs & Albert,
2011) (see Appendix 6 for a map of the availabitifybus services).This shortcoming also
highlights the need for faster transversal publangport connections in order to prevent
further modal shift to cars (Kesgr2005). This can be facilitated by combining the
advantages of fast rail services to the city cergnel feeder bus lines that connect
municipalities without a direct rail connection the nearest railway station. These bus
services have a dual purpose: on the one hand pineyide for missing transversal
connections within the suburban zone; on the oltzard they facilitate access to railway
corridors to the city centre. Such a rail-feedes bystem has been suggested for the Budaors
Region in the western part of the agglomeratioBudapest (Kesér& Munkacsy, 2009).

The analysis of travel time and distance of commsuteuld also contribute to the
debate over the co-location hypothesis (see Se8t®R2). Until, however, the latest data on
commuting times and distances from the 2011 Ceasigwvailable, | can only confirm that
cross-commuters spend less time commuting and ltsh@ter distances than traditional
commuters. The co-location hypothesis assumesethatoyment decentralisation decreases
commuting time (Kim, 2008). Whether the shorter omming times for cross-commuters are
a result of employment deconcentration, can onlycbefirmed if longitudinal data are
available and the potential link between the changeirban structure and commuting time as
well as distance can be analysed.

5.3. Chapter conclusions

In this chapter, the results of a two-stage dagdyars for commuters to work have been
presented and discussed. First, aggregate databesveanalysed to explore changes in the
demand for jobs and supply in employment in the pas decades. Then the examination of
disaggregate household statistics followed in oraertest possible associations between
commuting patterns, socio-economic characteristidstap attributes..

The aggregate analysis has revealed that both erg@tl and employment
suburbanisation continue to affect population amgpleyment dynamics in Central Hungary.
The relocation of residents to the suburbs wagpeaak in 2000. Results of the calculation
of the suburbanisation index have been presentgdidinting that the group of the most
dynamically suburbanising municipalities had noarded significantly in comparison to the
beginning of the 2000s. They are located in theipriy of Budapest mainly in the southern,
western and northern parts of the agglomeratiore ©uwsuburbanisation the demand for jobs
in the FUR increased significantly.

Employment has also been shifting from Budapeststsurroundings especially since
2000. This has been demonstrated by the growtlhefnumber of employees and active
enterprises in Pest County. The suburbanisatiengiloyment was especially remarkable in
the service sector and especially wholesale arail teade. Financial services, research and
development and IT services remained concentrat&ldapest with a slow growth in Pest
County. Although the number of white-collar emplegeincreased considerably in Pest
County, so did the figures for blue-collar workerBherefore Pest County remained
fundamentally blue-collar. It reflects the growthexonomic subsectors that require a large
number of blue-collar workers (wholesale and redtaille, manufacturing).

The analysis of aggregate commuting data has prdhan cross- and reverse
commuting stagnated between 1990 and 2001. A cateposmmuting index has been
proposed and calculated to demonstrate how thectdire and intensity of commuting
changed between 1990 and 2001. It revealed thahetweeconomic poles had become the
main commuting destinations in the FUR. It has béemonstrated that the significance of
reverse commuting diminishes the farther we go fBudapest. A strong correlation has been
found between the proportion of reverse commutimgjthe distance from the capital.
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More recently, both cross- and reverse commuting g@wing between 2001 and
2005. It may be a result of parallel job growthuward the capital. The examination of the
educational level of commuters has revealed thtt tsaditional and reverse commuters have
a relatively high educational status compared tssiIcommuters. It may be the result of a
mismatch between the qualifications and the saleguirements of suburban residents and
suburban jobs. In 2001, there was one town in tiR Where the number of in-commuters
exceeded that of the out-commuters. Budaotrs, tindrty western gateway to Budapest, has
already experienced exchange commuting, while safinttee other economic poles have been
catching up.

The analysis of the household survey revealed tateducational attainment and
income of cross-commuters is significantly loweiarththat of traditional and reverse
commuters. A possible explanation has been offeiddreference to the lower requirements
of new employment in the FUR (e.qg. retail tradd)e high socio-economic status of reverse
commuters has also been detected, which has bgdasiresd by the generally high status of
the residents of Budapest some of whom commutakliorban municipalities. No association
between car ownership and commuting patterns hese found, however.

The household survey confirmed the findings basedCensus data in terms of the
intensification of cross-commuting within the FURhe analysis has also highlighted some of
the possible problems that the change in commugatterns may cause. Cross- and reverse
commuters have been found to prefer travelling &g which is similar to the results of
research in Western Europe. If the volume of camsamuting increases and the modal shift
to cars continues, this may lead to congestionulbugban areas and a deterioration of the
environment. The modal shift to cars in suburbaasiis also accelerated by the insufficient
supply of fast public transport services, which ldoprovide an alternative to driving a car.
Inadequate public transport can also limit the chaf jobs for people who have no access to
a car (Siska & Kesér 2009).

In terms of journey length and duration, the reshiive been found to be similar to
previous findings in Germany, the Netherlands awitZ&rland. Cross-commuting trips tend
to be shorter in distance and time than traditi@mal reverse commuting. The calculation of
the hypothetical travel speed revealed that pukdiesport is only competitive for commuters
to the core city.

The above results show that post-suburbanisatiostilisin its early stage. This is
indicated by the economic sectors that are affebtedhe suburbanisation of employment
(retail and manufacturing). While there are sighshe suburbanisation of knowledge-based
services, they are still largely concentrated ind&aest with a very slow shift to the FUR. The
changes in commuting patterns have been slow as@ul after 2000 did cross- and reverse
commuting intensify. It appears that post-suburbdamelopment remains fragmented. It is
concentrated to some municipalities that coulddase especially in the service sector. These
new economic poles are expected to become thesfptist-suburbia.

Socioeconomic change has also been relatively slodvthe lack of the suitable job
offer prevented high-status suburban residents seaoming cross-commuters. The potential
consequences of post-suburban development can,veowaready be detected in terms of
increasing congestion due to the higher sharerafiidgers among cross-commuters.

6. Commuting to school

The objective of this chapter is to present andudis the results of the analysis of data
on commuting to school in the Budapest FUR. Fasghort introduction about the school
system in Hungary and a justification for treatprgnary and secondary education separately
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are given. Then, in Sections 6.2 and 6.3 statistic€ommuting to primary and secondary
school are provided and analysed. In Section 6e} gbcio-economic background of
commuting students, in Section 6.5 the charactesisif commuting trips are studied and
discussed. And finally, Section 6.6 highlights samplications of school commuting.

6.1. The education system in Hungary

In Hungary, education is compulsory by law unti tage of 1&. Pupils between the
ages of 6-14 are usually educated in primary sch@ithlanos iskoly Secondary education
is diversified. There are grammar schoasnnazium providing general education and the
necessary foundations to go on to university; thry also specialise in a certain subject
area, for example language or arts. Technical sErgrschoolsqzakkdzépiskojaare similar
to grammar schools but they also focus on a spesed, such as economics, printing,
engineering, nursing etc., providing professionalalidigations. Vocational schools
(szakiskolaand previouslyszakmunkéskéfizdo not allow students to participate in tertiary
education but provide them with vocational quadifions (e.g. tailor, carpenter, machinery
operator etc.). Vocational schools are not coversethe analysis because commuting data are
not available for them at the municipality level.

Commuting to primary and secondary school will beated separately in the
subsequent analysis. It is justified by the diffee in the school offer at primary and
secondary level, which determines commuting padteln case of primary school pupils,
commuting is, in most cases, a choice of the par@sthere are only six municipalities in the
FUR of Budapest, which do not operate a primarypsth In contrast, secondary education
is highly concentrated, so commuting is more wides@. Only every fourth municipality
offers secondary or vocational education. In addijtichildren aged between 14 and 17 are
more independent, hence, they can travel alonen8ecy education is also more specialised
than primary schools so the profile of the scha@al be an important factor in school choice.
Besides, secondary schools may select their stsderdugh admission tests based on their
performance.

Commuting to higher education institutions (collegeiversity) is also a widespread
phenomenon. It is, however, difficult to obtainalan this type of student commuting. Many
students work and study at the same time, hengeappear in statistics for commuting to
work; in addition, university students often follawegular daily schedules unlike primary
and secondary school students, so their commutaiteqpps may be special. Due to the
previously mentioned reasons, this research doesddress the commuting of college and
university students.

6.2. Commuting to primary school in the FUR
6.2.1. Demand and supply

The supply of education is determined by the spdisribution, capacity, quality and
specialisation of schools. If certain levels of emtion are not provided in each locality, there
is high likelihood that students need to travellyd& another settlement to attend school.
Primary school education is normally provided lbcah every municipality except for the
smallest ones. It is compulsory and a place isajuaed for every child usually in the nearest
'district school'. If there is no primary educatovided in the municipality, free transport is

> From 1 September 2012, education is compulsoriythetage of 16. As my paper is based on earki¢a this
change does not affect the current analysis.

“® The following municipalities did not operate arpairy school in 2011: Csérég, Kajasz6, Mariahalotma©k,
Pdocsmegyer, Remetésés
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made available to the nearest school in anotheriawpatity. Ideally, primary school age
children would attend the nearest educationalturtgtn and commuting would only occur in
a very small number of settlements where therenarschools (6 out of 170 in the FUR).
School choice is, however, free; therefore, paremyg choose to educate their children at a
school which is not the nearest to their homest as even in another municipality. The
reasons may be manifold: the actual or conceivetéibgquality of education, the ethnic or
social composition of pupils, special educationidreus, art, languages etc.) or services (e.g.
special treatment of disabled students). Therenés lonitation to the free choice of schools
though, i.e. all state schools have a district fn@hmch they are obliged to accept students.
Children from other districts may only be admitiethere are extra places after the enrolment
of all local pupil§’. Commuters can therefore be divided into two gsotipose wh@ommute
out of necessitypecause primary education is not provided in thminoipality where they
live, and those whoommuteby choice

Residential suburbanisation has affected consitiertie age distribution of the
population in the FUR. Most new suburban residertiie moved out of core cities in CEE
countries are characterised by a younger age, avedhe-average income, higher
qualifications and are likely to have children atfschool or school age. This has been
shown for Tallin, (Kahrik, Leetmaa & Tammaru, 2013pfia (Hirt, 2007) and Budapest
(Dovényi & Kovacs, 1999; Kovacs, 1999a; Dovényi &vacs, 2006; Szirmat al, 2011).
Consequently, suburban areas are characterisedigher proportion of young residents (0-
18 years) (Gorget al, 2011). As opposed to a dramatic decrease indh&ar of primary-
school age population in Budapest, which is maidlye to the ageing population,
municipalities that are targets of residential sbhuisation preserved or increased the size of
the population of 6-13 year olds. The number ofdchn in this age group decreased by 6% in
the FUR between 1990 and 2010, while nationwideetlhveere one-third fewer children by
2010 than in 1990. In Budapest, the drop was everendramatic, it reached 45%. In
contrast, there were municipalities in the FUR timatltiplied their young population (e.g.
Telki: 592% growth, Veresegyhaz 273%, Budéje2il7%), which created an additional
demand for primary school education. Commuting dataprimary school pupils are only
available from 2006 onwards.

6.2.2. Commuting patterns

Information about commuting primary school studeatsomewhat scarce. HCSO has
published the number of in-commuters for each mpaiity since 2006. The destinations of
commuting trips can therefore be identified. Basedhe limited longitudinal data available,
commuting to primary school increased in Budapesiveen 2006 and 2010 by 6% and in the
FUR by 12%. In 2010, 8.8% of children studying ind&pest were commuters from another
municipality (Table 20).

47 A good example for this is the primary schooLiényfaly a village 25 km north of Budapest, where the
number of pupils was decreasing between 1990 afd, & the number of students to be admitted waiteli
due to the lack of space at the school buildings Tieant that no children living outside the schalistrict (the
village) was accepted. After the refurbishment amtension of the school building, however, the nembf
students started to increase again. Currently, 80%e pupils commute from other municipalitiesspi¢e the
fact that all neighbouring villages, except Bobcsmegyerhave their own local primary schools (Méricz
Zsigmond Altalanos Iskola és Napkdziotthonos Ov@dd,1).
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Their proportion to the Their proportion
Number of in- number of Number of in- to the number of
commuters schoolchildren at local commuters schoolchildren at
schools local schools
2006 2010
Budapest 8920 7,9% 9441 8,8%
FUR 10315 10% 11540 11,5%
Table 20
The number and proportion of in-commuter primary school pupils in the FUR and Budapest
2006/2010

(Source: Own calculation based on HCSO data 2006/20)

There are, however, no data accessible about vdoenenuters live. Nevertheless, it is
possible to estimate the number of out-commuteys) fa municipality with the following
formula:

0C =SAP - LP +IC

where

OC: the number of out-commuters

SAP: primary school age population (6-13 ye#ts)

LP: total number of pupils attending local schools

IC: number of in-commuting pupils

Number of out- Proportion to number
commuters of 6-13 year olds
Budapest 569 0.5%
FUR 20411 20.9%
Table 21
The number and proportion of out-commuter primary school pupils in the FUR and Budapest
in 2007

(Source: Own estimation based on HCSO data 2007)

In total, there were 20,411 out-commuters from roipailities in the FUR, about half of
whom commuted to Budapest in 2007 (Table 21). [Hook at the number of out-commuters
at the municipality level, the ones in the aggloatien belt around Budapest have the highest
values (Fig. 19). One of the reasons may be thattduthe younger age structure of the
population, the proportion of primary school pupgdshigher. In addition, if we compare the
map in Fig. 19 with the map of the suburbanisairmex in Fig. 7 it appears that the area of
municipalities with more than 100 out-commutingdgtnts extend further away from the
border of Budapest in the western, northern andthreastern agglomeration where
suburbanisation is more dynamic.

If we examine in-commuting, the predominance of &kt is palpable. In Budapest,
districts close to the city border and especiditly bnes on the western side of the Danube
(Buda) attract the highest number of in-commut€&ig.(20). If we compare data on in- and
out-commuting, intensive commuting between the wmipalities of the Western
Agglomeration (Budadrs, Torokbalint, Biatorbagy, ddkeszi) and Buda can be assumed.
Outside Budapest, in-commuting is significant istabcentres in the FUR (Vac, Godoll
Szentendre, Erd, Szazhalombatta, Budaors).

“8 This method of estimation may be slightly inacterras not all six-year olds start the first yeapdfnary
school depending on the date of birth and the @ecisf the parents. Also, there are 14-year olde a#te still in
primary education due to failed subjects, healtdsoas, or later start of education. Nonethelegsnk that the
inaccuracies in the age group of 6-year olds angeb4 olds offset each other. This presumptiomupsrted by
the fact that there is only 1 per cent differeneaneen the number of 6-13 year olds and the nuwibehildren
attending primary school at national level.
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Fig. 19
Outbound commuting of primary school pupils (persois) 2007
(Source: Own elaboration based on HCSO data, 2007)
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Fig. 20
Inbound commuting of primary school pupils (person$ 2007
(Source: Own elaboration based on HCSO data, 2007)

While the total number of in- and out-commuters igood indicator of the intensity of
commuting, due to the differences between munitipalregarding the number of primary
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school age children, they give a somewhat distgptetlire. Therefore, | have examined the
proportion of commuters as opposed to the numbepriofary school age population.

As | look for possible reasons for commuting otlfean the lack of local primary
school, the analysis should only cover commutirgg ik carried ouby choiceand not due to
the lack of local primary education, i.@ut of necessityThus, | assumed an ideal situation
when each municipality in the FUR have a primatyost with 8 classes. Commuters had to
be divided into two groups: commuternst ofchoiceandby necessity

| examined the availability of primary education small villages in the FUR by
consulting the websites of schoBlsAll municipalities were labelled as ‘commuting by
necessity' where there was no primary school irv28Qrimary education was limited to 1-4
or 1-6 classe$. All further calculations were carried out withettestimated number of
‘commuters by choice'.

Distortions resulting from the differences in thember of 6-13 year olds may be
avoided by looking at the proportion of in-commstés the number of students attending the
local school; as well as the percentage of out-catara compared to the primary-school age
population. Table 22 shows these proportions agdgeegby different territorial units within
the FUR. The grouping of settlements makes it pesd0 assess the effect of the proximity
of Budapest.

Proportion of in- | Proportion of out-

commuting primary | commuting pupils

school pupils (compared| (compared to the

Area . .

to the number of pupils | primary school age

studying at local | population) (%)

schools) (%)
Agglomeration 11.9 23.6
FUR outside the agglomeration 6.4 9.1
Budapest 8.5 0.5
FUR (without Budapest) 10.2 19.3
FUR (with Budapest) 9.2 11.9
Municipalities bordering Budapest 11.6 26.5

Table 22
The proportion of outbound and inbound commuters i the different sectors of the study area
(Source: Own elaboration based on HCSO data, 2007)

The proportion of out-commuters is almost twice aadhalf as much in the
agglomeration than outside of it. At the same tithe, difference between the proportion of
in-commuters is small, only 5 percentage pointsvdfconsider only municipalities bordering
Budapest, the proportion of out-commuters excekesaverage of the agglomeration. These
data may indicate that the rate of out-commutirgnfrsettlements closer to Budapest is
greater. There is a high likelihood that theseammymuters travel to Budapest to school. The
high level of attraction of Budapest is also dentiatsd by the fact that the proportion of out-
commuters from Budapest to the number of in-comrsugevery small.

It is highly probable that the proximity of attravet schools in Budapest, good public
transport links (many of these settlements arectiireonnected to Budapest by the services
of the Budapest Transport Company), and higher gotmm of parents commuting to
Budapest and taking their children with them mayh®ereason for the higher proportion of

9 The websites had to be consulted because no datavailable for 2007 about limited primary edigrat
(only classes 1-4 or 1-6).
0 OQut-commuters from these settlements appear irstdtestics as in-commuters in municipalities wherey
attend their district schools, hence this data roeommuting had to be corrected as well. Commutata
estimated from HCSO data was adjusted for muniitipslwith commuters out of necessapd municipalities
where they commuted to.
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commuters. The potential relationship between ouatroating of primary students and the
level of suburbanisation of their home municipahigs been tested by observing the strength
of correlation between the suburbanisation indeicutated according to the method
described in Section 4.2.2 and the proportion ofcmmmuting at municipality level.

A moderately strong correlation has been found betwthe suburbanisation index and
the proportion of out-commuters compared to theogthge population (r=0.41p<0.001;
N=167). Although it does not suggest a causalicglahip, it indicates a potential association.
Propensity to commuting may be influenced by maastdrs apart from suburbanisation:
proximity to the nearest town or Budapest, transponnections, quality of teaching at local
schools etc. This is suggested by examining cormgutatics for Erd and Budadrs. Erd is
the largest town of the FUR with 65,000 inhabita?@ km southwest from the centre of
Budapest and only 13 km from Budaérs. The propertibcommuters in the primary school
age population is 24%, while the percentage ofomimuters is only 8%. In contrast, the
primary schools in Budadrs seem to be more atiadtir commuters. While Budaérs has a
population of about the half of Erd and it is edpallose to Budapest, only 13% of the
primary school age population commutes from the ntowhile the proportion of in-
commuters is high: 23.6%, three times as much agateentage of commuters to Erd.

Settlement structure may also have an effect omuating. The density of settlements
is, for example, varies in the different areashaf FUR. In the south-east it is relatively low,
which means that commuting between municipalitreglves larger distances and higher
travel time and cost. In the north-eastern, nortlegrwestern parts, however, settlements are
close and often attached to each other (e.g. TatwkiBudaors, Pilisvorosvar-Pilisszentivan,
Dunakeszi-F6t-Gdd). This means that commuting nmaplve only a short trip across the
municipality border. It is also noticeable, that nmunicipalities bordering Budapest, the
proportion of out-commuters is higher.

6.3. Commuting to secondary school
6.3.1. Demand and supply

After 1990, secondary school attendance expandeudlya due to increasing
competition among schools for students in a raceotapensate for the drop in school-age
population, shrinking financial resources and tleelide in demand for vocational schools
(Lannert, 2009). This phenomenon occurred in Certuagary (Budapest and Pest County)
even earlier, so this region had a higher proportibsecondary school students compared to
the national average already before 1990. Seconsiargols also tried to diversify their
educational offer by launching new specialisatiand forms of education. Grammar schools
often started technical classes, while former te@irsecondary schools introduced grammar
school-type education. By the end of the 1990sptioportion of schools offering solely one
type of secondary or vocational education decretas80% (Garami, 2003b).

Between 1990 and 1999, the number of secondaryokchincreased by 40%
countrywide, while the number of vocational schatits by 20%. The expansion was above
the average in Budapest and Pest County (Garan®3k)0 Since 2001, the number of
secondary schools has continued to increase,latvarsrate, though. Between 2001 and 2010
the number of grammar schoBisncreased from 51 to 70 (37%) in the FUR, while th
number of grammar schools in Budapest increased 69 to 183 (8%). The rise of the
number of secondary technical schools was more rateldrom 45 to 51 (13%) in the FUR
and from 182 to 188 (3%) in Budapest.

®1 The statistics reflect the number of school sifeschool can have several sites in different liocet
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Currently, 43 municipalities offer secondary or abonal education in the FUR of
Budapest, as opposed to 163 settlements with pyirmahools. Secondary education is
concentrated in Budapest with 183 grammar schaus188 technical secondary schéals
Most schools are concentrated in the inner distras well as the Buda (western) side
(Districts 11 & 12) (Fig. 21). The outer distrietsthe eastern and southern side of the capital
have few secondary schools; District 23, for instgarhas only one grammar school. While
technical secondary schools are concentrated on(déastern) Pest side, there are more
grammar schools in the districts of the Buda side.

Number of technical
secondary schools

| 5

Number of grammar
schools

q s

Fig. 21
The distribution of secondary schools in Budapesf010
(Source: Own elaboration based on HCSO data)

There are 70 grammar schools and 51 technical dacprschools in the FUR. Larger
towns in FUR usually have more than one seconddargd (Vac, Godold, Szentendre) (Fig.
22), but there are some smaller towns that becaemres for secondary education.
Szigetszentmiklds, for example, has a populatio@6662, but it has 36% more secondary
school students than Erd with a population of 68,00

%2 gtatistics include all school sites irrespectifehe administrative centre of the school as wellai branch
institutions that provide full- or part-time eduicet. Some of these branches are very small, andrttey only
have students in adult education.
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Fig. 22
The distribution of secondary schools in the Budast FUR, 2010
(Source: Own elaboration based on HCSO data)

Between 1990 and 2010, the number of full-time stus® attending secondary school
in the FUR increased by 114%. The growth was, hewenot uniform. Four patterns of
change can be identified. Firstly, a significardrease can be detected in the major towns of
the FUR, which has established schools that hadctdd a significant number of students
even before 1990 (Vac, Szentendre, G@gdonor) (Fig. 23).

Secondly, the number of students also increasedsidenably in a number of
municipalities with smaller or fewer schools. Meshools other than the ones in the above-
mentioned major towns had 200-300 students in 1@98h increased to 600-800 by 2010.
These municipalities include Szigetszentmiklés @@64yrowth), Torokbalint (518%),
Budakeszi (239%), Pilisvorosvar (204%), Piliscs&b@2%), Fot (116%), Szazhalombatta
(178%) and Ocsa (119%). The third group of munidiga that increased the number of
secondary school students at their schools didpetate a secondary school before 1990 (see
shaded areas in Fig. 23). Some of these new schawts opened by the church (Zsdmbék);
expanded an existing primary school with secondahool classes (Vecsés, Pomaz); were
founded by a private organisation (Internationati€itan School of Budapest in Diésd); or a
public foundation K6zalapitvany that has close ties to the local municipality ¢@yo,
IsaszeqQ).

3 Wherever the dataset allows only full-time stuseate considered as they commute daily to school as
opposed to part-time students who usually only caterweekly.
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Fig. 23.
The change in the number of full-time secondary s@ol students (percentage) 1990*/1995**-
2010
(Source: Own elaboration based on HCSO data)
* FUR; ** For Budapest data is only available from 1995

In Hungary, secondary schools are usually operbtethe state, municipalities, the
church and other non-state organisations (foundstiprivate entities, private companies
etc.). The ownership of the school is often a aersition when choosing a secondary school,
because many of the church and private schoolssfoouelite education. The proportion of
non-public schools is relatively low. In 2009, 7%¥all secondary school students attended
public schools, 9% church schools and 11% otherstat® schools in the country. Their
proportion is higher in Central-Hungary and esdfcia Budapest than the national average.
The proportion of students attending non-state @ishimcreased by 41% between 2001 and
2009 while the school-age population was shrinkiBglazs 2011). It could mean that a
further increase in the number of non-sate schawy also increase the overall rate of
commuting.

Since 1989, there has been a proliferation of sid aight-form grammar schools
usually within existing secondary schools. Theyaatt 10- and 12-year olds from primary
schools whose parents want to ensure that thddrehiget good quality education paving the
way to university at an early stage. Better stugentormance at these schools is indicated by
results of competency tests (Neuwirth and Horn,720m 2009, students in 8-form grammar
schools performed best in mathematics and readingpeehension, followed by 6-form and
4-form students (Balazs 2011). In 2000, 9,6% o&pplicants to secondary schools wished to
attend a six or eight-form grammar school. In Betamnd Pest County, the proportion of
such applications was higher than the nationalages(Balazs 2005). In 2009, In Budapest,
10,3% of grammar school students attended 6- ar@-fschools, while in Pest county
covering roughly the area of the FUR, the proparti@s even higher, 14,5% compared to the
national average of 9,4%.
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The quality of teaching can also be a determinaxgdr of school choice. There is a
significant difference between the attractivendsdifferent grammar and secondary schools.
It is reflected by the results of students measimgd national competence test, the rate of
admission to university, inter-school competitioasults, the number of students with
language test certificates and the proportion wdestits admitted to higher education (Dugasz
2011). Secondary schools often refer to thesegsiim their promotional materials to attract
the best students.

Students attending schools maintained by the chiagile the highest rate of admission
to university education (63%), well above the nagloaverage (42%). Contrary to common
belief, schools maintained by public or privaterfdations are the worst performers with only
30% of students admitted to higher education onmames between 2001 and 2006. There is
also a difference between school types (grammavatchechnical secondary school, mixed
school). Grammar schools tend to have the best cdtadmission to higher education (66%),
followed by mixed schools (39%), and technical selewy schools (24%). Within grammar
schools there is a difference between 4-, 6- arfdr@- schools with the 6- and 8-form
systems having higher admission rates (NeuwirthHworh, 2007).

The admission rates of schools both in Pest Co(it$o) and Budapest (37%) are
lower than the national average (42%). Schoolsuddpest, however, perform much better as
regards study competition results; the proportidnstudents who receive a language
certificate until leaving secondary school; theuftss of written admission tests to higher
education; and results in mathematics and readingpeehension on the national competence
test (Neuwirth and Horn, 2007). If we examine tatngs of secondary schools, it is obvious
that Budapest has the largest number of well-perifay schools (Table 23).

Top rated schools
grammar technical mixed Total
school secondary schoal school*
Budapest 20 17 6 43
FUR 4 2 5 11
Table 23

The number of top rated schools in Budapest and thEUA
(Top rated schools are in the best 10% based on adssion to higher education, language skills
and competition results)
(Data source: Kdznevelés 2010)

In the forth group of municipalities, the numbersetondary school students decreased
between 1990 and 2010. Some institutions even deggseration. The technical secondary
school in Kistarcsa, for example, was closed in12Bb&cause the local municipality did not
have the resources to continue operafioBtudents were taken over by the nearby schools in
Aszb6d and Godall. Some institutions maintained by public foundasiomere also closed
down in TOk, Nagymaros and Paty. Apart from theosdary school in Kistarcsa, which was
attended by 233 students when it ceased operdtiempther schools that were closed down
were small institutions with a low number of stutdeso their closures did not affect the
overall school offer of the FUR significantly.

As opposed to school locations, data about thetimtaf homes of secondary school
students are not available. Commuting data puldighe HCSO only indicate the place of
school they attend. As education is compulsory6fd8 year olds in Hungary, demand for
secondary schools is determined by the populatidgheoage group 14-17 typically attending

** The closure of the school is not reflected onrttags as the latest statistical data availablerare 2010.
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secondary educatioh As 96.6% of primary school pupils go on to se@gcr vocational
education (Garami, 2003a), the examination of ihe ef secondary school age population
can give us an indication of the demand for secgnelducation.

Demographic trends and suburbanisation affected dize of secondary-school
population similarly to primary school pupils. Thamber of 14-17 year olds decreased by
24% countrywide between 1990 and 2010. In contthstdrop was only 10% in the FUR,
while Budapest lost more than half of its adolesg@apulation. There were municipalities in
the FUR, which even managed to increase their yqomlation; in some cases by more
than 50% (e.g. Telki: 261%, Leanyfalu 127%, Kisain$00%).

Fig. 24 highlights the regional differences of ttleange in population of 14-17 olds.
Most municipalities with increasing young populatiare situated in the western (e.g. Diosd,
Paty, Biatorbagy), north-western (e.g. Csobankdisk@rosjerd, Solymar, Nagykovacsi,
Telki, Budajer), and northern (e.g. Csdmoér, Mogyordd, Szada)aaggtation of Budapest.
These settlements have been popular targets farlsamisation (Kesér 2004b; Bajmaocy,
2006). Demographic change itself, i.e. the increaproportion of the younger generation has
been linked to residential suburbanisation (Sziretail, 2011).

ht \) Change of the size of the age
A { group 14-17 (1990-2010) (%)

N \

\ > )
Fig. 24
Change of the size of age group 14-17 between 138l 2010
(Source: Own elaboration based on HCSO data)
(In case of Budapest, data are from 1991 and 2010)

The dominant role of Budapest in secondary educdtas not been challenged. At the
same time, schools in the FUR expanded signifigaedilucating 20% of all secondary and
vocational students by 2010. While the expansioseabndary schools was continuous in the

%5 According to data available about the age of sitgléor Pest county, the typical age to attend rseary
school is 14-18 with a mixture of 14-15 olds in &tk (typically the first year of secondary edusajiand 17-18
olds in the 12th classes (typically the last ydagsexondary education). At least two thirds of selary school
students start secondary education at the age.dhXktldition, detailed population data retrospesdyi to 1990
is only available for the age group of 14-17. Henis group will be used for further analysis.
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FUR between 1990 and 2010, the number of studerBsidapest had been rising only u
2001 and has been stagnating since then. Thisates that growth in student numb:
shifted to the FUR after 2001. Stagnation in cddgunlapest is still remarkable in the light
the halving of the secondary school age populatiothe capital. The phenomenon can
explained by theise in the numtr of students commuting to secondary schools inapedi
but living elsewhere.

6.3.2. Secondary school commuting between 1990 and 2010

It is possible to estimate the intensity of commgtin the FUR by analysing de
collected by the HCS@bout the number oftudents attending secondary schools in ¢
municipality and the number of -commuters to these municipali®. In the 20 years
between 1990 and 2010, secondary school atten@saceommuting underwent considera
changes (Fig. 25).

Fig. 25
Number of students attending and commuting to secatary schools and vocational schools i
Budapest and the municipalities of the FUI
(Source: Own elaboration based oIHCSO data)
(Data for the year 2000 vere not published due to inaccuracies in thHCSO database)

If we compare the number of the stud®’ with the size of secondary school
population, it is important to highlight that ile the number of 14-7 year olds decreas
only slightly from 59,087 to 53,362 in the FUR, t@mber of students attending school tt
doubled. This could indicate that demand and suppye been levelling ¢ hence,
commuting has decreased. If we examine commuting da the FUR and Budape
however, a dramatic intensification of commutingween 1990 and 2010 can be obser

% Commuter data only includes grammar and technieabrsdary schools and no such commuting da
available for vocational schools.

" Since 2001, children attending 6 an-form grammar schools from the age of 10 or 12, eetgely, are
included in the statistics for secondary schools.h&re we compared 1990, 2001 and 2010 data and &
form grammar schools proliferated after 1990, this did rftec the comparability of the dal
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Commuting to Budapest saw a threefold increasegiom 10,588 to 31,974. In 2010, 31%
of all secondary school students studying in Budapeere commuters. In the rest of the
FUR, the increase was also remarkable, the numbeoromuters increased from 5,630 to
14,094. It is unlikely that daily commuting to Bymst from outside of the FUR increased
significantly during this period due to the longstdince. Thus it can be assumed that the
intensification of commuting from the FUR to Budapeompensated for the fall in the
number of secondary school age population in tpaala

As the data show, local demand for educationalicesvdecreased considerably in the
central city, while it stagnated in the FUR withoging demand in some suburbanising
municipalities. At the same time, the supply of @tional services did not keep up with the
change of demand in the FUR on the quantitativecuaditative side, which led to increasing
commuting to Budapest originating from the FUR. ST an evidence of the mismatch
between the transformed socio-economic compositddbnthe society and the spatial
distribution of educational institutions. The sladaptation of the school system is partly due
to the fact that it takes decades for a schook¢ate an attractive profile that is very much
tied to cities (e.g. high profile secondary schoelth long traditions in central Budapest,
Véac, Szentendre, and Godill On the other hand, there are emotional reactimns the
local communities to any plans to change the edwtat system. The combination of
tradition and emotion makes it a time-consumingcess to implement any changes in the
fabric of the school network (Berényi, 1997). If \wecept that residential suburbanisation
leads to an increase in the school-age populatiocan be assumed that there is a link
between residential suburbanisation and commutitigeischool supply is unable to fulfil the
increasing demand in the suburbanising settlements.

In aggregate, between 1990 and 2010, Budapest'sndooce on the secondary
education market decreased only slightly. In 1990 of all secondary school students in
the FUR and Budapest attended schools in Budapkde by 2010 the proportion fell to
81% (Table 24). During this period, Budapest's probpn of 14-17 year olds within the
functional urban area fell considerably from 67%b®2%. This indicates that the discrepancy
between demand and supply within the whole FUR Ifaing Budapest) increased.
Consequently, the proportion of students commutmd@udapest, however, rose. In 1990,
12% of all students studying in the FUR and Budapesimuted to Budapest, while only 6%
to the FUR (cross-commuting). Although the prommrtof commuters to municipalities in the
FUR increased to 11% by 2010, so did the sharemituters to Budapest (25%). During the
past 20 years, commuting intensity increased td lBudapest and the FUR in similar
proportions. This indicates that the imbalance etwdemand for and supply of secondary
schools has not been relieved. While a shift fréva traditional suburb-city commuting
pattern has been detected towards cross-commugimggards employees, the proportion of
secondary school commuters to the core city inifegeased.

1990 2001 2010
Budapest] FUR | Budapest| FUR |Budapest] FUR
Proportion of secondary

school students 87% 13% 84%| 16% 81% 19%
Proportion of commuters to

Budapest/FUR 65% 35% 68%| 32% 69% 31%
Proportion of 14-17 year olds 67% 33% 59%| 41% 52% 48%

Proportion of commuters of

all students in the FUR and

Budapest commuting to ... T 12% 6% 18% 9% 25% 11%
Table 24

The distribution of students and commuters within he functional urban area of Budapest

(Source: Own calculations based on HCSO data)
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The overall growth of the proportion of commuteraymhave several underlying
reasons. It may be caused by a change in the soffeol(new schools and specialisations);
an increasing qualitative imbalance in secondampasksupply and demand (families moving
to the suburbs with high income and educationalustaannot find suitable high quality
schools locally); demographic changes (drop in thenber of secondary school age
population in the centre of Budapest).

If we examine the inflow of secondary school comensitat municipality level, it is
apparent that Budapest has the greatest levelt@icabn (Fig. 26). As opposed to the
commuting of primary school pupils, whose parergadt to choose schools at nearby
settlements due to the children's limited indepande secondary school students seem to
commute farther. This is especially apparent in d&as$t, where the highest number of
commuters from outside the capital attend schaotbe inner districts (Districts 7, 8, 9, 13).
This may also be a reflection of better transpamnections into the city centre (railway
terminuses, metro network), which may make it easigeach a school in the centre than in
one of the outer districts.

Number of secondary
school in-commuters (persons)

M 3000-10 000
W 2000- 3000
1500- 2000
1000- 1500
750 - 1000
500- 750
250- 500
100- 250

OJOoO0fame

Fig. 26
Number of secondary school commuters in 2010 in tHeUR of Budapest
(Source: own elaboration based on HCSO data)

If we examine the change in the number of in-conemsubetween 1995 and 2010, we
should note that in some districts and municipegitthe number of commuters increased by
more than 100% (Fig. 2%) It is apparent that growth was concentrated erotiter districts
of Budapest (East: 15., 16., 17., West: 22.). @etsif Budapest, the only significant increase
occurred in the most suburbanised areas in the amMesigglomeration (Pilisvorésvar,
Budadrs, Torokbalint, Budakeszi).

8 In Gyome, Piliscsaba, Szazhalombatta and in Budapest'sid@iXtX|ll, new secondary schools were opened
in the mid-1990s, hence the growth in the numbestaflents and commuters is not comparable to other
municipalities and districts.
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Change in the number of commuting secondary schostudents between 1995-2010 in the FUR
of Budapest
(Source: own elaboration based on HCSO data)

6.4. Socio-economic background of commuting students
6.4.1.Net household income

School choice is influenced by the cost of comngifikertesi & Kézdi, 2005a). As the
cost depends primarily on the distance travelledhiotorised modes of transport | assumed
that families with higher income would be more k& send their children to a school in
another municipality’. For primary school pupilsa statistically significant, moderate
relationship has been found between commuting and et household income (?
(4)=14.349; V= 0.131;p =0.006 N=837 For higher income categories (130,001-160,0@D an
over 220,000) the proportion of commuters is sigaiftly higher (Table 25). For secondary
school pupils the results of the cross-tabulatiod ¢he statistical test are similgr® (4)
=14.345; V= 0.168; p =0.006 N=511

%9 Due to the low proportion of commuters within th@up of primary school pupils, it has not possitale
subdivide commuters according to commuting patt€herefore primary school pupils have been dividgd
the subgroups of commuters and non-commuters.
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Net household income | Commutes to primary school Commutes to secondary school
(HUF) No Yes Total No Yes Total
Under 90,000 75% 5.8% 7.3% 7.A% 9.6% 8.6%
90,001- 130,000 176%  174% 176%  19.7% 9.6% 14.1%
130,001 - 160,000 25.7% 9.3% 240%  179% 209% 196%
160,001- 220,000 198%  244% 203%  301% 26 2% 28.0%
Over 220,000 294%  430% 308%  249% 33.7%] 29.7%]
Total 1000% 1000%] 1000% 1000%  1000% 1000%

Primary schooly® (4) =14.349; V= 0.131; p=0.006 N=837
Secondary schooj? (4) =14.345; V= 0.168; p=0.006 N=511
Table 25
Proportion of primary and secondary school studentsiccording to net family income and the
location of the school
Source: Own elaboration based on BKSZ household suey data 2007

6.4.2. Educational level of parents

Higher socio-economic status may also be reflebtethe educational attainment of the
parents. A relationship between the educationatistand the propensity to commute was
found by Kertesi and Kézdi (2005b) who analysedomaii data from 2001. They found that if
the father had a degree from higher education, 4R#eochildren commuted; if the mother
had a degree, 37% studied in another municipalitypared to the 23% national average.

A similar association has been found by analysiata dor the FUR of Budapesh
statistically significant, moderate relationship h& been found between the propensity to
commute and the educational attainment of the paras (Father:y2 (3) =71.424; V=
0.251; p<0.001 N=1137; Mothey2 (4) =45.039; V= 0.185; p<0.001 N=1313). Famiketh
parents with higher educational degrees are m&atylito send their children to non-local
schools (Fig. 28). The proportion is higher tham pinevious results of Kertesi and Kézdi for
fathers (51%) and similar in case of mothers.

| | | )

moth fath4 mot er fatf{er mother

100%
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

E commuter

H non-commuter

father| mother father

primary school | vocational scho | secondary sc ooI egalluniversit
Educational attainment of parents
Fathery2 (3) =71.424; V= 0.251; p<0.001 N=1137
Mother:2 (3) =45.039; V= 0.185; p<0.001 N=1313
Fig. 28
Proportion of primary-school pupils according to the educational level of the parents and the
location of the school
(Source: Own elaboration based on BKSZ household stey data 2007)
(The orange shading indicates a significant differece from the expected values)
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In case of secondary school students, it is nalilato analyse the connection between
the tendency to commute and the parents' qualdicsit since the number of municipalities
that provide secondary education is limited. Theeptal association between commuting
patterns and the educational attainment of thenpgweas tested instead.

According to the household survaystatistically significant, moderate relationship
has been found between commuting direction and edational attainment of the parents
(Father: 2 (3) =8.911; V= 0.141; p=0.031 N=451:Mother2 (3) =10.014; V= 0.15;
p<0.018 N=445. The association is less straightforward tharcase of primary school
pupils. The proportion of secondary school comnsutier Budapest whose parents have
higher educational degrees does not differ sigemiiy from the proportion of children with
parents who have grammar school qualifications #3.

100% 7
90% -
80% -
70% +— 56
60% -
50% -
40% -
30% - ® Commuter to FUR
20% 48 44 ® Commuter to Budapesit
10% —
0% -

father mothe fathe mother fathigr mother fat er mother

primary school vocational |grammar school higher educatjon
school

Highest qualifications of parents

Father:y2 (3) =8.911; V= 0.141; p=0.031 N=451
Mother:y2 (3) =10.014; V= 0.15; p<0.018 N=445
Fig. 29
Proportion of secondary-school pupils according tthe educational level of the parents and the
location of the school
(Source: Own elaboration based on BKSZ household stey data 2007)
(The orange shading indicates a significant differece from the expected values)

6.4.3.Car ownership

Car ownership may exert an effect on the trangmode choice of commuting students
In case of primary school childrem statistically significant, moderate relationshiphas
been found between commuting and the number of cais the family (;* (4)=24.289; V=
0.151;p <001 N=106% Children who live in families with 2 or more saare more likely to
commute. As car ownership is related to income, caanot say that there is a causal
relationship between the two. We can, however cmiecthat families with higher income and
better availability of a car are more likely to detheir children to a non-local school. The
proportion of commuting schoolchildren is not sfgrantly different in families without a car
or with one car. One reason for this may be th#teafe is a car in a household, it is used by
the family head (usually the father) and childrem ©nly be taken to school by car if the
school is on the way to the father's workplacethére are two or more cars available,
however, it gives more flexibility to the family drnit makes mothers more mobile as it is
traditionally her task to escort children to schaidiis is indicated by a higher proportion of
commuting children living in families with 2 or nm®icars.For secondary school students
the association is weaker but still significan{y® (2)=6.402; V= 0.097;p =0.041 N=678
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For them, the difference between the car ownershifamilies with commuting and non-
commuting students is significant for families witdt least two cars available in the

household.
Number of cars in Commuter to primary school |Commuter to secondary schoagl
household No Yes Total No Yes Total
0 26.39 13.09 24 8% 26.49 20.19 22.9%
1 58.19 55.39 578% 57.39 57.29 57.2%
2 or more 15.59 31.79 174% 16.39 22.79 19.9%
Total 100.09 100.09 1000% 100.0% 100.0% 100.0%

x2 (4)=24.289; V= 0.151;p <001 N=1069
x2 (2)=6.402; V= 0.097;p =0.041 N=678
Table 26
The distribution of commuting and non-commuting primary and secondary school students by
car availability in the household
(Source: Own elaboration based on BKSZ household stey data 2007)

| assumed that there may also be a connection bate& ownership and travel mode
of students. The more cars the household has, tine probable it is that students commute
by car. 6% of one-car households and 24% of stgdarftouseholds with more than one car
travel to school as car passengers. | assumettligtrgs can only travel to school by car if the
school lies on the route to the parent's workpldde more cars a family owns the higher
chance there is for this to happen.

6.5. Characteristics of commuting trips

6.5.1. Commuting patterns

The household survey data have made it possiblextonine the distribution of
commuting trips according to origin and destinateord compare it between school levels.
The proportion of commuters among primary schogdilguis fairly small. 86.7% of them
attend a local school and 13.3% commutes to anoti@icipality. Commuting to Budapest
and outside the FUR is relatively uncommon with trmgpils who commute travelling to
another municipality within the FUR. Similarly teimary school pupils, the largest group of
secondary school students is that of the non-commsuTheir proportion is, however, much
smaller. Those who commute, do so to Budapest énldingest proportion followed by
municipalities in the FUR (Table 27).

Commuting pattern Primary Secondary
school pupils | school
students

Does not commute 86.7% 39.5%
Commutes to FUR 8.0% 21.4%
Commutes to Budapest 3.3% 30.0%
Commutes to outside 2.0% 9.2%
the FUR

Total 100% 100%

Table 27
Commuting patterns of primary and secondary schoostudents living in the FUR of Budapest
(Source: own calculations based on BKSZ householéth, 2007)

6.5.2. Travel mode

As the minimum age for getting a driving licence éars is 17 years, the majority of
school trips are carried out on foot, by bicycléh@r category), by public transport and as a
passenger in a car usually driven by pareftstatistically significant, strong relationship
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has been found between commuting patterns of primgrschool pupils and travel mode

(x2(3)=218.970; V= 0.453; p<0.001 N=106HValking is the predominambode of transport
for non-commuters. Those who commute, travel maibly public transport, but the
percentage of journeys by car is also high (Tab)e 28

Travel mode Commuter Total
No Yes
Public transport 12.19 56.59 17.2%
Car 19.09 38.79 21.3%
Other 17.89 3.29 16.1%
Walking 51.19 1.69 45.4%
Total 100.09 100.09 100.0%
¥*(3)=218.970; V= 0.453; p<0.001 N=1069
Table 28

Travel mode of commuting and non-commuting trips ofprimary school pupils
(Source: Own calculations based on BKSZ householdath 2007)

For primary school pupils, age seems to be a detarghfactor in travel mode choice,
as children's independence depends on their Agestatistically significant, strong
relationship has been found between commuting patte and choice of travel mode
(x*(3)=122.783; V= 0.322; p<0.001 N=593As Fig. 30 shows the higher the age of the pupils is
the more likely they are to travel by public trangpnstead of being driven by car.
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v¥(3)=122.783; V= 0.453; p<0.001 N=1069
Fig. 30
Travel mode choice of commuting students by age
(Source: Own calculations based on BKSZ householdath 2007)

For secondary school students, a statistically sigitant, very strong relationship
has been found between commuting pattern and choic# travel mode (4 (6)= 387.307;
V= 0.509;p <0.001 N=74). Secondary school students who commute predoniynase
public transport. The difference between the carafscommuters to Budapest and to schools
in the FUR is not significant. The proportion ofr eese is similar for cross-commuters and
commuters to Budapest (Table 29).
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Commuter to Commuter tdDoes no
Travel mode Budapest Commuter to FURoutside the EUR lcommute Total
Public transport 87.19 83.19 95.69 27.19 63.3%
Car 12.99 11.99 4.49 6.19 9.29
Other 0% 5.09 0% 66.89 27.4%
Total 100.09 100.09 100.09 100.09 100.0%
v’ (6)=387.307; V= 0.509;p <0.001 N=747

Table 29

Modal split of secondary school students' trips t@chool
(Source: own calculations based on BKSZ householdth 2007)

6.5.3. Commuting distance

While primary school pupils attending local schowtsvel only 1.1 km on averaije
their commuter counterparts travel 9.6 km. Secondeahnool students' local journeys are also
short: 1.4 km, but they travel much farther thaimjry school pupils with an average journey
distance of 18.7 km.

This latter observation has been confirmed by ttesstabulation of travel distance
categories and school types (Table F0}ktatistically significant, very strong relationdip
has been found between school types and commutingstnce (v* (4)=95.728; V= 0.427:p
<0.001 N=525).The commuting distance of secondary school studsrsignificantly higher
than that of primary school pupils.

School type
Commuting distance (km) Primary schoo Sesi%r:)%altry Total

0-10 72.59 24.49 354%
10-20 16.79 43.09 37.0%
20-30 9.29 17.59 156%
30-40 1.79 12.39 9.9%
40-50 0.09 2.79 2.1%
Total 100.09 100.09 1000%
v’ (4)=95.728; V= 0.427;p <0.001 N=525

Table 30

Commuting distance of primary and secondary schodtudents (not including non-commuters)
(Source: Own calculations based on BKSZ householdivey 2007)

For secondary school students, the commuting padiietermines the length of the trips
Average trip distance is highest for commuters tod&est (23.4 km), followed by
commuters to outside the FUR (16.3 km), to the RU®R8 km) and attending local schools
(1.3 km) (Table 31). These results suggest thatnwot@rs to primary school travel to
neighbouring settlements, while commuters to seagndchool travel farther. It has been
confirmed by mapping commuting trips for both prisnand secondary school students (see
Appendix 7 & 8).

A hypothetical journey spefdhas also been calculated. Primary school pupile wh
commute to Budapest travel at the highest speeobaptp because the majority of them are
driven by car. The speed of other commuting stuensimilar, ranges between 13-18 km/h
irrespective of commuting pattern, because the nitgjof them travel by public transport.

% As no route information was available in the sysvéor journeys, average commuting distance wasutzted
in a straight line between trip origins and degtores on a GIS map.
%1t is hypothetical, since the exact distance tladewas not available. Thus, the speed is onlgstimate.
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: Distance Time Speed

Commuting pattern (km) (min) (k?n /h)
Attends local school 1.1 17.3 3.8
Primary school Commutes to FUR 7.1 31.1 13.7
Commutes to Budapest 14.4 35.5 24.3
Attends local school 1.3 22.0 3.5
Secondary school Commutes to FUR 10.8 43.9 14.8
Commutes to Budapest 23.4 79.0 17.8

Table 31

Average commute distance, time and hypothetical spd of students
(Source: Own calculations based on BKSZ householdizvey 2007)

6.5.4. Commuting time

The duration of commuting trips is determined tavél distance and mode. According
to my data analysis, those who travel farther apgublic transport spend the most time on
commuting to school. Secondary school students agmgto Budapest have the longest
average commuting time with 79 minutes (Table 8timary school commuters to Budapest
travel approximately half of this on average. Thwy indicate that primary school
commuters that travel to Budapest mostly live climsthe capital and/or commute one of the
outer districts of the capital.

Primary school students in general spend less tiiavelling to schoolA statistically
significant, very strong relationship has been foud between school types and
commuting distance(y2 (4)=109.210; V= 0.43;p <0.001 N=590he proportion of primary
school students travelling to school for 0-30 m@suts significantly higher than secondary
school students. For journeys longer than 61 msuiee proportion of secondary school
students is significantly higher (Table 32).

School type
Commuting time  [Primary school Secondary | Total
school
0-15 20.99 5.89 9.3%
16-30 36.09 10.29 16.3%
31-45 18.79 19.39 192%
46-60 14.49 16.49 159%
61- 10.19 48.39 39.3%
Total 100.0% 100.0f 1000%
(x° (4)=109.210; V= 0.43;p <0.001 N=590)
Table 32

One way duration of trips to school by type of schal (including only commuters)
(Source: Own calculations based on BKSZ householdth, 2007)

6.5.5. Departure time from home

Most primary and secondary schools start classés3@tor 8:00. The departure time of
students from home depends on the duration of abengy to school. According to my
results, while pupils attending local schools narelave before seven, for commuters it is
typical to leave between six and seven. Primarypoakclcommuters typically leave home
between six and eight, while at least one-sixthrs@fondary school students leave home
before six. The median departure time for primacfio®l commuters is 6:52, while for
secondary school students it is 6:30 (Table 33).
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Departure time | Primary Secondary

from home (hr) | school school

4-5 0% 1.1%

5-6 0% 16.4%

6-7 56.2% 64.8%

/-8 43.8% 17.8%
Table 33

The distribution of commuting students by departuretime from home
(Source: Own calculations based on BKSZ householdth)

6.6. The implications of commuting to school

Commuting to school has several consequences. Schoice, the distance from home
to school and segregation have been linked by A{B®07), who found that a higher
proportion of students visiting not the closest agthincreases social segregation.
Andersson et al. (2012) examined children's tragek¢hool distances in Sweden and its
implications on equality. She argued that the distatravelled to school is a reflection of
social inequalities and free choice of schools leaidto increased inequality in the Swedish
school system. The children of more affluent paremé more likely to have one or more cars
available for commuting and therefore it may beiexasor them to fund the cost of
commuting for school. It means that these famitiase more choice concerning schools. If
higher status people move to the suburbs in thesearf residential suburbanisation they may
increasingly choose non-local schools as they ¢fmdato send their children to 'better' or
'special' schools. Those who move to a suburb fBudapest may choose to continue to
school their children in Budapest especially ifyttheve already started school tférén my
analysis, parents with higher educational statuse Heeen found to be more prone to send
their children to schools outside their home muypdltties. It may imply that parents with
higher educational attainment may select the sehéat their children more carefully
contemplating special teaching programmes and alations (e.g. languages or sports), the
quality of teaching and the infrastructure anddtieic and social composition of pupils. This
may lead to segregation at local schools and aeasmng inequality as regards school choice
between less and more affluent residents of suburbaicipalities.

Primary school pupils can choose to attend a lsdabol in most of the cases if they do
not want or cannot afford to commute to another icipality. For those 14-17 year olds,
however, who have no access to a car or do not tealinte in a hall of residence far from
home, public transport provides fundamental acbdsggi of secondary schools from
settlements that do not provide secondary or voeali education. While employees can
relatively easily choose individual transport (cé) commuting in case public transport is
unavailable or inconvenient (provided they havag,secondary school students rarely have
this choice due to the lack of a driving licenced an second or third car in the family.
Therefore school choice for secondary schools nsy lae limited by the public transport
network. Municipalities in the FUR usually have dobnks to Budapest with frequent
services, while cross-suburban connections are llysdimnited, which also restricts
commuting to another municipality in the FUR (Kdése2010). Consequently, providing
better public transport links to suburban educationstitutions may reduce the amount of
commuting for secondary school students.

According to Marique et al. (2013) the decentraiisa of schools leads to decreased
energy consumption and more favourable mode chmojaeducing the need for commuting.
The conclusions | can draw from my data analysigreglicts this argument. While it can be

®2 This conclusion is valid only if suburbanisatienimited to medium and high-status people.
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argued that due to the increase in the numberaoingiary schools in the FUR, education has
been deconcentrating, commuting to both Budapestiaa FUR still increased. Marique et.
al's argument can only be true in an ideal casd| dhildren go to the nearest school and free
choice of school is restricted. If, however, schobbice is free, my analysis shows, that
parents with higher socio-economic status tendhimose schools further away from their
home municipalities increasing energy consumptiot the tendency to choose cars instead
of public transport, walking or cycling.

It has been highlighted in this chapter that conarauto school have to travel farther
and longer and they have to wake up earlier thair thon-commuter counterparts. As
commuting students has to spend more time withetiiag they have less time for out-of-
school activities. It may have adverse consequeiocdbe study performance and well-being
of children. It has been pointed out that a higbpprtion of commuting students and
extracurricular activities due to the need to ttaweand from school (Balazs, 2005). Due to
the early rising and travelling often with sevearainsfers they have to cope with daily stress
(Mayer, 2003; Mayer & Singer, 2003). Hence they nizy subject to weaker study
performance. Consequently, they may require areifittapproach from teachers as they have
less time to study (Balazs, 2005). Time spent dsliptransport vehicles is very often wasted
in short of suitable circumstances (lighting, pnopeat) for studying (Mayer, 2005). Although
it has also been argued that travelling togethén thieir fellow-commuters provides a chance
for social interaction and new friendships (Maye&#&ger, 2003).

As commuting usually involves some motorised forhtransport, it can contribute to
an unhealthy lifestyle (Coopet al, 2003; McMillan, 2007). Those pupils who walk to
school have been found to have a higher physidalityclevel (Alexander, 2005). Lack of
regular exercise can lead to illnesses, fatiguesstand obesity (Hillman, 1997). Children
who travel to school by car are also less indepein@éorris, Wang & Lilja, 2001).

My results have highlighted another important asmgccommuting. The choice of
transport mode and the distance travelled impacteowironmental pollution and road
congestion (Morris, Wang & Lilja, 2001). In the Wad States, for example, the proportion of
children driven to school by car increased from 1#6965% between 1969 and 2005 while
walking and cycling decreased from 42% to 13% (Meé&ld, 2005). In the United Kingdom,
at 8:50 on weekdays one-fifth of the cars on untwads are transporting children to school
(Derek Halden Consultancy, 2002). Besides incrgasmffic at the urban level, local
congestion may also become an problem around slasothe school run is usually at the
same time, and there is limited parking around slsh@gMorris, Wang & Lilja, 2001).
According to my analysis, children in families witiigher income have been found to be
more likely to travel to school in their parentar.clf more families can afford taking their
children to school by car, traffic congestion magrease on the suburban road network.

Another consequence of the increasing number afestucommuters is the higher
compensation the state has to pay to public trahgperator®’. | have calculated the state
compensation paid by the state every year for stugiesses bought by primary school pupils
based on the commuting data in the previous amsalitsis estimated that approximately 100
million HUF is paid a year to this effd Should the proportion of children commuting to
school increased by 10%, the compensation woulé tawbe increased by 6.5 million HUF
each month. In case of primary school pupils, pgarare not obliged to educate their children

® public transport tickets and passes are subsidizedtudents by the state. The state compensaitikcp
transport operators for tickets and passes satuttents with a discount of 50% (any trips withie tountry) or
90% (for monthly passes between the municipalitthefstudent's home and school).

® The calculation is based on the average travehmtie of commuters to primary schools (10%) and the
proportion of public transport users (64%). The 2Qdrice of a student pass for 10 km was taken into
consideration which includes 90% discount over ftiieprice pass. | need t emphasize that this isefyea
rough estimate, but it is, | think, suitable to demstrate the magnitude of compensation.
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in the municipality where they live. Free choice swhools is guaranteed by law. As a
consequence, the state funds local primary schenudssupports the commuting of primary
school students with travel discounts to schoofaulianeously. At the same time, as
suburbanising settlements show higher car ownersitigs (Kesér, 2004b), we can also
assume that if the number of cars per family graws, probability of pupils commuting to
school by car will increase and consequently, ttopgrtion of public transport passengers
will drop.

6.7. Chapter conclusions

This chapter has presented and discussed thesreduhie data analysis on commuting
to primary and secondary school. It has been shitvanthe demand for both primary and
secondary education has increased in the subuneas af the FUR with a simultaneous
sharp decline in Budapest due to residential swnishtion. At the same time, commuting
intensity for both school types has increased st gacade.

Although primary education is largely decentralisetdl there are fewer differences
between schools in terms of specialisations, conmguod primary school still affects 20% of
all primary-school age children living in the FURommuting to primary school has been
found to be more significant from suburbanisinglestents in the western, northern, and
north-eastern agglomeration of Budapest. The distaof a municipality from Budapest
appears to play an important role. A moderatelyorsjr relationship between the
suburbanisation index of municipalities and thepprtion of out-commuters to primary
school has been found.

In comparison to primary schools, commuting to seleoy school is even more
widespread, due to the concentration of secondargdds in larger towns and especially in
Budapest. It is estimated that at least 50% of A4dar olds living in the FUR commute.
Despite the sharp drop in local demand in Budajast,the opening of new schools in the
FUR, the capital's dominance on the secondary é¢iducanarket has been unaltered.
Commuting intensity increased to both Budapest tnedFUR in similar proportions. As
opposed to employment commuting where cross- amdrse commuting have increased
significantly over the past decade, commuting twoedary school has remained monocentric
and the proportion of secondary school commutertheocore city increased. While a slow
deconcentration of secondary schools in the FURbleas detected it cannot be confirmed
that it has reduced commuting. These results ganfirevious findings of Burgmanis (2012)
and Bajerski (2010), who concluded that educatiemained largely monocentric in CEE
urban areas and it does not show trends of dedisatran.

By analysing disaggregate commuting characteristidsas been pointed out that the
propensity to commuting for both primary and se@gdschool students is associated with
net household income, the educational attainmenpasénts and car ownership. Primary
school children whose parents have a degree frgmehieducation and/or high income are
more likely to commute to another municipality. dase of secondary school students, only
the household income has been found to affect thygepsity to commute. Children living in
households with two or more cars are more likelgdmmmute to school as car passengers.

The analysis of trip characteristics confirmedfihdings of the aggregate data analysis:
a significantly higher proportion of secondary smhstudents commute and their main
destination is Budapest. The students who commane been found to use predominantly
public transport, but car use was relatively high grimary school pupils, especially in the
younger age groups. The analysis of commuting miigtand duration revealed that secondary
school students travel farther and longer than amynschool pupils. The longest journeys are
made by secondary students commuting to Budapektttey have to leave home early.
Finally, the potential consequences of the increpprroportion of car use, long commuting
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journeys and early morning departure from homeraffit congestion, children's physical
and mental health and inequality of access to aaurchave been highlighted.

7. Conclusions

The two preceding chapters have presented andsdesduthe findings of the data
analysis. This ultimate chapter now seeks to sunsmdne results of the research. In Section
7.1, the research findings are interpreted in ieato the specific research questions set out
in Chapter 1. Then, in Section 7.2 the theoretasal methodological contributions of this
research are presented. Subsequently, referertbe tonitations of the results will be made
followed by recommendations for further researath policy making.

7.1. Research findings

In Chapter 1 the research gap was identified arel rdsearch questions were
formulated. After clarifying the definitions of themain concepts used in this research in
Chapter 2, | confirmed that the Budapest FUR is@tlaffected by the dual influence of
suburban and post-suburban development (Chaptén 8hapter 4, the methodology of the
quantitative analysis was introduced, which was thpplied to aggregate and disaggregate
data pertaining to commuting to work in Chapternsl @ommuting to school in Chapter 6.
The findings of the research are presented inutsire that follows the research questions,
which are repeated below.

A. Can the signs of post-suburban transformatiordiected in the FUR of Budapest that can
justify a more detailed study?

This research found evidence for post-suburban ldereent in the functional urban
area of Budapest. Based on a literature reviewarurforms indicating post-suburban
development have been identified. The emergencaeaf suburban employment centres
(growth poles) in the western, and northern perphef Budapest (Burdack, Kovacs &
Dovenyi, 2004; Dovenyi & Kovacs, 2006); the emeigenf a polycentric urban fabric with
the edge-city like development in Budaodrs-Torokitalilzsdk, 2001; Burdack, Kovacs &
Dovenyi, 2004; Doévenyi & Kovacs, 2006); economicvelepment around the international
airport (Dovényi & Kovacs, 2006); company headogmartrelocating to suburban locations;
services, high tech industries, research and dpwedat centres dominating new business
development in the suburbs (Kovéacs, Sagi & DOovéag)l; Kods, 2004; Nagy & Nagy,
2009); the emergence of suburban entertainmenteseand gated communities (Heted
2011); and the construction of a postmodern aidifiedge-city (Topark) have been identified
as the indications of post-suburban development.

Additional evidence has been provided for post-sodmisation by analysing data
pertaining to the labour market of the FUR. It leeen revealed that job growth in the
suburban areas surpassed the rise of employmé&udapest between 2000 and 2010. There
was a significant increase in service employmentwa$l. As these are considered as
indications of post-suburban development (Burd26K?2), they provide further evidence for
post-suburban transformation.

The fact that post-suburban forms and processedeatetected around Budapest as
well as the increasing suburbanisation of jobscaigis that post-suburbanisation affects the
development of the urban structure of the functiomban area of Budapest.

Post-suburbanisation is still in its early stagee Buburbanisation of jobs is still largely
limited to manufacturing and retail services. Pagturban development is also fragmented.
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The new economic poles that emerged in the FURduhe past 20 years are may become
the future nodes of post-suburbanisation as thepkaof Budadrs shows.

B. Is post-suburban restructuring reflected in thenges in commuting patterns in the Budapest
functional urban region?

The increasing proportion of cross- and reverse ngotimg is an indication of a
polycentric development, which is one of the mégatures of post-suburbanisation (Van der
Laan, 1996; Sohn, 2005). The analysis of aggregatemuting statistics showed thadth
cross-commuting and reverse commuting increaseseleet 2001 and 2005, most probably
because of accelerated job growth in Pest Courltg. résults suggest that while commuting
in general stagnated between 1990 and 2001 in thHe, R significant reconfiguration of
commuting destinations took place. While traditiosab-centres lost their significance, the
new economic poles around Budapest became the desitmations for cross- and reverse
commuting. The distribution of cross- and reversmmuters was found to be influenced by
average travel time by car from Budapest. Munidiigsl which can be reached in a shorter
time from Budapest attract a higher proportioneMerse-commuters.

The fact that the new economic nodes restructuocednmuting patterns and attract a
high proportion of cross- and reverse commutersoissidered as an additional evidence of
post-suburban development. Hence it can be expéoatdurther economic development in
the suburban zone would increase both reverseerasd-commuting.

Exchange commuting — when residents of a suburbmagm to the core city, while
people living in the core city commute to the sdtbexchanging workforce — could also
indicate post-suburban restructuring (Schwanenlebian & Dijst, 2004). It was detected in
the relationship between the town of Budadrs andapest, where the number of reverse
commuters exceeded the number of traditional corarawdiready in 2001. It is expected for
additional economic poles (Torokbalint, Budakald3anaharaszti, God@) Fot) to develop
exchange commuting as well.

C. How do the commuting patterns of primary andosdary school students differ from
commuters to work in relation to the urban struetir

The results suggest a major difference betweemtheencing factors of commuting to
work and school. Commuting patterns to work aresmheined by the location of home and
work. Both can be relatively easily and flexiblyatiyed (Van Ommeren, 2000). In case of
students, the destination of commuting may be &chiby the distribution and accessibility of
schools, school profiles, the level of school amgb &y perceived or real differences in
attractiveness (teaching quality and infrastrugtu®hile the location of homes and jobs
changes dynamically through urban restructuring, 4bhool system is constrained by state
and municipal policies and budgetary constrainteeréfore school provision may be
accommodated to changes in urban structure, populand demand only with a delay
(Berényi, 2003). My analysis shows that there ismabalance in the demand and supply of
secondary education in the Budapest FUR and ittdethcreased commuting of students
within the Budapest FUR.

My results suggest that residential suburbanisatiay influence the above-mentioned
balance of demand and supply. Suburbanisationsstiégtmand for primary and secondary
education from Budapest to its suburban zone thrangreasing the size of the school-age
population. As a consequence, both commuting tongmy and secondary school has
intensified. The analysis of commuting patternewmiployees indicated that the monocentric
structure of the FUR may shift towards a polycentabric. In contrast, secondary school
commuting remained highly monocentric despite thet that the secondary school offer
expanded in the FUR between 1990-2001.

Another major difference between commuting to wamkli school is that the 'actors’ (i.e.
the commuters) are less independent in their demsabout school choice and commuting
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characteristics (e.g. travel mode). Decisions aostnoften made by their parents, whose
socio-economic characteristics have been found nftuence children's propensity to
commute. Flexibility in the choice of school is@lsonstrained by the limited independence
of children in terms of travel by public transpartd availability of cars in the household.

D. To what extent are commuting patterns influenagdhe socio-economic characteristics of
commuters?

The data analysis demonstrated that socio-econaméracteristics of commuters
influence their commuting patterns. While in Westdturope and in the USA cross-
commuters are characterised by high level of eduralt attainment and income, this was,
however, not confirmed in Budapest. The majoritysoburban residents with higher social
status — indicated by high net household incoméoaraddegree from higher education — still
commute to Budapest. At the same time, the eduwdtiand income level of reverse
commuters were found to be almost as high as tbbsemmuters to the core city. Cross-
commuters are characterised by the lowest incong edtucational attainment of all
commuter groups, and the lowest proportion of jobthe services. This may indicate that
residents of new suburban communities cannot fifd jn the suburbs and commute to the
core city, while jobs requiring higher educatiotealels are taken by reverse commuters from
Budapest (exchange commuting).

As regards commuting to school the relationshipvbet the socio-economic status of
parents and the likelihood of children commutingsébiool to another municipality has been
confirmed. Both net household income and the eduwat attainment of parents, and
especially that of the father have been found tadseciated with the propensity to commute
to another municipality.

E. How are the attributes of commuting trips (tlameode, commuting distance and time)
influenced by commuting patterns?

My results suggest that cross- and reverse commtderork are more likely to use a
car to go to work than commuters to Budapest. A$ #d frequent public transport, and
especially rail transport is provided in the maimritlors from the suburbs to the city centre, it
is a feasible option for traditional commuters. @@ other hand, however, transversal
connections within the suburban area are missingrerserved by infrequent bus services,
which renders cross-commuting without a car unfdasn many cases. | demonstrated the
difference between the quality of public transpsetvices in suburb-to-city corridors and
intra-suburban trips by calculating the theoreticalel speed. It was significantly higher for
commuters to Budapest compared commuters withiifrthe.

Cross-commuters have been found to spend halfitie with travelling to or from
work than traditional commuters. A similar diffecenhas been shown in travel distance as
well. Journeys by public transport have been fotmbe longer in duration than car trips.
The advantage of the car in traditional commutimgwever, was small compared to cross-
commuting, most probably due to the fast rail-boaadnections to the city centre providing
a competitive alternative to the car.

Commuting students primarily use public transpbrtt a high proportion of primary
school pupils are driven to school especially irunger age groups. Secondary school
students are driven to school to a significantlyslextent, possibly because they are more
independent, especially compared to very youngdddml (ages 6-10). In addition, an
association between mode choice and household meeas also found: children living in
families with lower income are less likely to trate school by car.

Commuting distance and time of secondary schodkestis are significantly higher than
those of primary school pupils. Similarly, secorydachool students have to leave home
earlier to get to school on time. It has been cordd that primary school pupils typically
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commute to neighbouring settlements, while the madéstination of secondary school
students is Budapest and larger towns with secoretiugation.

After answering the sub questions of this rese#énehmain questioto what extent is
post-suburbanisation in the Budapest functionalamriegion different compared to western
countries with respect to changing commuting pates answered.

In different stages of this research, results werapared to previous findings from the
USA, Western Europe and other post-socialist caesin order to trace any unique features
of urban transformation and especially commutinge Dbjective was to contribute to the
debate over the existence of a unique post-soctEiglopment path.

The results of the analysis of migration and laboarket data over a period of the past
20 years revealed that the suburbanisation ofeatsdand jobs in the Budapest FUR overlap.
While intensive residential suburbanisation hasnbeecurring since the beginning of the
1990s, a boom of the suburbanisation of employnuentid only be detected from the
beginning of the 2000s. This provides further emtefor the stages of urban development
overlapping in post-socialist countries (Hirt, 2D0& is, however, still uncertain how the
current economic crisis affects the trend of suboigation.

Urban transformation has been found to be simidaNestern countries with respect to
the increasing significance of cross- and reveosensuting. The magnitude of these changes,
however, is still fairly small compared to Westenetropolises. Another similarity is the
propensity of cross-commuters to travel by car. Taek of adequate public transport
connections is the main reason for this. The lermgtth duration of cross-commuting trips
have also been found smaller than the attributasaditional commuting both in Budapest
and in Western metropolises.

Some differences have also been discovered. Theagdoal attainment of cross-
commuters, for example, differs significantly froWestern results. In Budapest cross-
commuters have the lowest level of education wlleWestern countries high-status
suburban residents often commute to suburban Jdies difference may be explained by the
fact that Budapest is still in the early phaserapyment suburbanisation when the majority
of the jobs in the suburban zone require lowerifadlworkforce.

The educational status of reverse commuters froolapest has also been found to be
relatively high. It reflects the concentration oy educated population in Budapest and a
shortage of them in the agglomeration. While tloald be considered as a legacy effect of
socialism (Tammaru, 2005), changes in commutingdigesince 1990 indicate that the socio-
economic status of commuters has reflected resadesuburbanisation. While the proportion
of reverse commuters with a degree changed only pgrcentage points between 1990 and
2005, the proportion of commuters to Budapest gedcto degree level increased by 500%.
Consequently, | think this legacy effect has beeutralised.

Further differences in modal split i.e. higher paltansport use in Hungary in general
can be explained by the lower rate of car ownershih the fairly extensive public transport
system (apart from in transversal directions).dsecof students' commuting, differences can
also be explained by the differences in regulafagneworks between countries. Free choice
of schools, for example, is fundamental in detemgrthe commuting patterns of students.

In conclusion, the parallel occurrence of suburbatinon and post-suburbanisation has
been demonstrated in this research. No major diffegs to the characteristics of commuting
in Western countries with regard to commuting patge socio-economic characteristics of
commuters and trip attributes have been detectied.nfinor discrepancies can be explained
by difference in the level of economic developmamd also by the fact that Budapest is still
in the early phase of post-suburbanisation.
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7.2. Theoretical and methodological contributions

In Chapter 1, | highlighted a clear gap in existigowledge pertaining to post-
suburbanisation in the context of changing comngupatterns. Few empirical studies have
been carried out to investigate how the interplatwieen suburbanisation and post-
suburbanisation affects commuting patterns in Gérdnd Eastern Europe. In addition, |
pointed out that most of previous research hadidered only the commuting of employees
while other groups of the society, like studentd received significantly less attention.

One of the main contributions of this researchhi® Ibody of urban geography is an
attempt to link forms and processes identified vptist-suburban transformation in the USA
and Western Europe in the literature with urbamgean metropolitan areas in post-socialist
countries and specifically the functional urbanioagof Budapest. The catalogue of post-
suburban forms and proposed in Chapter 3 procébassed on Borsdorf, 2004, 2009; Knox
and Pinch, 2009; Leber, 2010) can help to identifyether a certain urban region is
undergoing post-suburban transformation. The agijidic of this method has provided
evidence for post-suburban development trends drBudapest.

Another important theoretical contribution is théempt to extend the focus of
geographic research to the linkage between urbangehand daily spatial mobility to social
groups other than employees. This research hasidedethe study of the relationship
between commuting and urban transformation to pynaad secondary school students. A
justification for extending the concept of commagtio include students' daily travel to school
was suggested based on the fundamental similaofiékse daily movements of employees
and students.

Notwithstanding the similarities, important diffeces between commuting to work and
school were also identified. In case of commutingdbool only one end of the commuting
trip is determined by 'free choice' or demand, the. location of homes. The location of the
school is — in most of the cases — determinediverij(existing schools) and any changes in
school locations and the educational system refiestly on state and municipality policy and
interventions.

| applied a multi-level research methodology on oarting (Schwanen, Dieleman &
Dijst, 2004) using aggregate (FUR and municipalégyl disaggregate (household) data that
made it possible to examine commuting charactesisdt different geographical scales. This
approach has not previously been applied in gebgrabresearch on commuting in Hungary
and provides a more in-depth analysis of commuaetterns.

As a methodological contribution, | introduced amgmsite commuting index by
improving Guth et. al.'s (2010) measure of comngutintensity. My index has made it
possible to indicate the magnitude and directioohainges in commuting patterns. The use of
this index has been demonstrated by calculatifgy itcommuting into municipalities in Pest
County in 1990 and 2001.

A method for the calculation of the index of resiti@l suburbanisation has been
proposed partly based on Bajmocy (2003, 2006). dtoants for the definition of
suburbanisation as a deconcentration processriiinly it to the deconcentration of higher
status population for the purposes of this study.

As regards the commuting of primary school pupifgdposed that commuters should
be distinguished by their reasons for commutinge #mms ‘commuting by choice’ (if primary
education is available locally) and ‘commuting Bcessity’ (if primary education is not
available locally) have been introduced. This digibn makes it possible to investigate the
relationship between suburbanisation and commutihgrimary school pupils as it was
demonstrated earlier.
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7.3. Limitations of the findings

Although the analysis has been carried out at thferent geographical scales
(functional urban area, municipality, individuahferences could only be made at the level of
the FUR due to the nature of the dataset avail&esequently, the way local agents, (e.g.
commuters, business owners, school principals andiaipality leaders) experience and
influence urban change have been left out of tladyars completely.

Another methodological limitation inherent to trestrictions applied to the definition
of residential suburbanisation is that only thea®entration of people with higher socio-
economic status has been considered as suburlamis@herefore those who may have
moved from Budapest to one of the less affluentgabhave not been taken into account. As
most of the associations between variables artetkta higher socio-economic status, | think,
this restriction has not affected the validity oidings.

The link between commuting and suburbanisationccauly be investigated through
proxies in this research. None of the databasesd tiged provided information whether the
individuals were 'suburbanites’ or long-time reside Therefore socio-economic status was
used as a proxy for suburbanisation at the indalidevel, and the suburbanisation index at
municipality level. Although there is likelihoodahthese proxies are not fully reliable, the
fact that they are based on previous research enthat they reflect suburbanisation as much
as possible.

A number of limitations are related to the unavallty of current or recent data. The
latest municipality level commuting and employmstatistics, for example, is more than 10
years old. While an effort has been made to useenuprto-date aggregate county-level
figures to reflect recent trends, these may havacealed changes at the level of
municipalities and below. It must also be noted tha to the unavailability of data for the
FUR, statistics for several different administratand spatial units were used. Although most
of them (e.g. Pest County) largely overlap with tRER, the results are not directly
transferable between them. Some data | needed vgagngnfrom HCSO statistics and had to
be estimated (e.g. the number of out-commutersritngoy school). As these calculations
included some assumptions, they may not refledityea a full extent. Another limitation
arises from the fact that the research coverediagef 20 years and some of the longitudinal
statistics were not comparable to earlier periodse tb the changes in data collection
methodology at HCSO (e.g. number of primary schmgiils, number of employees). This
issue has been addressed by comparing data otiyeieriods for which data were available
in the same quality. Comparisons were also made dagtwCensus data from 2001 and
Microcensus data from 2005. These results, howewsd to be confirmed by analysing the
latest Census data as soon as they become avadaldata from 2005 are based on a sample
of 2% of households.

Another limitation of the methodology has been tiia study area (FUR) was
delimited using solely a commuting threshold based2001 Census data, while other
relationships (education, transport, administrgtibave not been taken into account. The
application of a more complex method would haveydaeer, been beyond the scope of this
research.

Most of the findings of the household survey angitid by the use of a cross sectional
design. As data from previous similar household/esys was not available at the time of the
research, no comparisons could be made with previlatasets. Where comparisons were
made with the 2001 Census data, the differenceanmpling may have affected the reliability
of the findings. In addition, the results of thaueehold survey can only be generalised to the
FUR, because of the limited sample size. It wasetbee not possible to carry out more
detailed analysis at regional and municipality leve
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7.4. Recommendations for further research

Several issues pertaining to the relationship betweban change and commuting were
raised during this research. Hence a number ofarelepathways towards a better
understanding of urban change in general and iarudbeas in CEE countries specifically can
be proposed.

The scope of this analysis did not permit a deda@leploration of post-suburban forms
and processes in Section 3.1. It would be interggt identify post-suburban development in
a systematic way and extend the 'catalogue’ ofqadsirban forms and processes suggested
in this research.

It was also not possible to investigate the validit the co-location hypothesis (see in
Section 3.6.2) in the post-socialist context. Whillkhas been tested in the USA and many
Western European countries, no research has beeedcaut in CEE countries. An in-depth
study could help to forecast if further decentetisn of jobs would lead to shorter journeys.
As soon as the results of the 2011 Census have peblished, the characteristics of
commuting trips can be compared over a period ofezZds, which can contribute to the better
understanding of this issue.

Although potential explanations for the significadifference between the socio-
economic status of cross- and reverse commutersbbas suggested, further empirical
research should confirm if the main reason is emghacommuting. In addition, the
underlying reasons for exchange commuting coulohbestigated using qualitative methods.

The fact that the role of local agents in urbanngeahas not been addressed warrants
further research using qualitative methods, toterinews with commuters, schoolteachers,
company representatives could contribute to a betteerstanding how these agents view
commuting in the FUR. Case studies of specific mipalities and employees would greatly
expand our knowledge.

One of the major consequences of increasing crassnuting is the deteriorating
modal split and increasing traffic on suburban sodt would be interesting to investigate
what the reasons for the preference for the cafareross-commuters. This could help to
influence relevant policy to avoid future traffiorgestion and increasing environmental
pollution.

It has been suggested in this study that the atcessurban job locations may depend
on car availability. This has implications for egopportunities of mobility. Further research
should be carried out to investigate how the etgual suburban residents with and without
access to car transport differs and how transpalityp (e.g. the development of suburban
public transport) can tackle this issue.

A similar issue has been referred to with regarsicttool commuting. As a consequence
of free choice of schools, families that have ascts one or more cars have better
opportunities to reach schools that would be inssibée without a car. At the same time,
local schools may be deserted by suburbanites vave hecently moved to a village and
prefer to take their children to a town school @Budapest. The issues of accessibility and
segregation seem to be linked to the propensityadildy to commute. The relationship and
the extent of the phenomenon are, however, not eled hence it could be the subject of
further empirical research.

Similarly, we know little about the impact of comtimg to school by car on local
traffic congestion around schools especially duriimg daily school run. Empirical studies
could address this issue by observing and courtaf§ic around schools and carrying out
guestionnaire and quantitative surveys among schidien and their parents.

While this research has hinted at a potential iclahip between suburbanisation and
the propensity to commuting to school, it has deen noted that besides suburbanisation
several other factors may influence school choeg. (attractiveness of individual schools,
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specialisations, settlement density, transport eotions). A complex investigation of these
factors is needed to explain their potential inflceen

As it was noted in Section 6.1 this research didatlmress the commuting patterns of
university students. Their commuting is likely te Isignificantly different from that of
primary and secondary school students due to tiregular study timetables, independence,
access to car and the limited availability of higbducational institutions.

In addition, the administrative and legal framekvoof education is changing
constantly. A major restructuring of the educatsystem at all levels has been introduced in
2013. Whether these changes may have consequesrtamipg to commuting could also be
the subject of further research.

7.5. Relevance to policy making

The potential consequences of changes in commugtiagacteristics presented above
have been reviewed based on previous research.gldligasocio-economic status and trip
characteristics of commuters may have several comesEes pertaining to traffic,
environment, health, equity and transport provisishich need to be addressed by transport,
regional and education policy.

Increasing cross-commuting may trigger rising cae $ince cross-commuters have
been found to be more likely to use cars. If thlim® of cross-commuting increases and the
modal shift to cars continues, it may lead to catige in suburban areas and a deterioration
of the environment (Gordon, Richardson & Kumar, 9;98ordon, Richardson & Jun, 1991;
Sultana, 2002) .

Cars being the predominant mode of transport fosssicommuters, new suburban job
locations may not be accessible for those who ddaee a car because of inadequate public
transport connections within the suburban zones Ty lead to inequality in access to jobs
(McLafferty, 1997; Cerveret al, 2002; Ohnmacht, Maksim & Bergman, 2009).

Student commuting has been found to be associatediive socio-economic status of
parents. If municipalities around Budapest facéhiemr suburbanisation of homes, newcomers
with higher social status may send their childremon-local schools to give them ‘better’
education, or simply because they already startbdat in Budapest before moving to a
suburban municipality. Consequently, residentidusbanisation may reinforce segregation
at local schools through commuting (Andersson, Medrg & Osth, 2012). In addition,
increased commuting of students may contributeaffi¢ congestion around schools and on
suburban as well as urban roads in general, whitecexbating environmental pollution
(Morris, Wang & Lilja, 2001; Rhoulac, 2005; McMiha 2007; Wilsonet al, 2010).
Increasing intensity of student commuting can hewegative impact on their health (Cooper
et al, 2003; McMillan, 2007) and study performance (Ma&eSinger, 2003; Mayer, 2003;
Balazs, 2005; Mayer, 2005). | also indicated thmtreasing commuting of students may
increase the compensation paid by the state fdesta' travel discounts, while local primary
schools are also maintained.

8. Magyar nyelvii 6sszefoglalé (Summary in Hungarian)

Jelen értekezés célja az ingazasi iranyok vizsgalat posztszuburbanizacio
osszefliggésében egy 'poszt-szocialista’ metropalisa budapesti funkcionalis varostérséget
hasznalva vizsgalati terlletként. A tanulmany h@reé a volt szocialista orszagok
nagyvarosaiban tapasztalhaté varosi atalakulas mésgéez, illetve a lakdhelyi és a
munkahelyi szuburbanizicié k&t hatasdnak értékeléséhez. Emellett a kutatis atrant
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ingazasi irdnyok atalakuldsanak lehetséges moaggita és a  potencialis
kovetkezményekre is.

A dolgozat el§ fejezete roviden bemutatja a témaval kapcsolatwahbi kutatdsok
hianyosséagait. Maig le nem zarult vita folyik arfdbgy ez a nagyvarosi atalakulas mennyire
sajatos. A kutatok egyik tdbora szerint a szodalirokség €s a posztmodern globalis
tarsadalmi-gazdasagi hatasok eredményeként egpsajrosszerkezet jon létre. Masok ugy
vélik, hogy ezek a folyamatok alap¥ieh hasonléak a Nyugat-Eurépdban zajlokhoz.
Mik6zben a dzsentrifikaciora és a lakohelyi szulamibaciora vonatkozéan viszonylag sok
kutatasi eredmény all rendelkezésre, addig kevésmtdas foglalkozott azzal, hogy a
posztszuburban fétiés — amennyiben kimutathaté — sajatos formaké&ilgamatokat hoz-e
létre Kelet-Kozép-Eurdpa nagyvarosi terekben. Mégekebbet tudunk az ingazasi iranyok
atalakulasarol ezekben a térségekben. Mivel a smdatirbanizacio edsorban a nagyvarosi
térségekre jellenty ezért varhatéan a kelet-kdzép-eurdpai orszagokbantt jelent meg
elsszor. Eppen ezért, ugy vélem, hogy egy olyan naggyanint Budapest korili empirikus
vizsgélat hozzgjarulhat a fent emlitett elméletahoz.

Mikbzben a munkahelyre valdé ingazasra vonatkozoagynszamban késziltek
kutatasok, viszonylag keveset tudunk a foglalkattakon kivil més tarsadalmi csoportok
ingazasarol. A tarsadalomnak szamos mas retegenikig® el nem, kor, tarsadalmi-
gazdasagi helyzet vagy éppen etnikum alapjan. Arnggkek napi utazdsa az iskolaba,
példaul, Magyarorszagon a harmadik legfontosabbastandok. Mégis a diakok ingazasara
vonatkoz6an azonban csak kevés kutatds szlletetfgoznak azok a munkék, amelyek az
iskolai ingazas és a varosszerkezet atalakuladéamisolatat vizsgaljak.

A kutatas & kérdése hogya nyugati orszagokkal 6sszevetve mennyiben tekinthe
funkcionalis varostérségében® kérdés megvalaszolasa érdekében kétiEpdsutatasi
modszertant alkalmaztam. Abbdl kovetkem, hogy a posztszuburban &ejési jegyek
budapesti megjelené$éreddig nem végeztek kutatdst a munka elssze feltard jelleq
Célja a posztszuburbanizacio jelenségének kimaadaslapest kordl, illetve ez alapjan az
empirikus kutatas részkérdéseinek megfogalmazakael®sorban masodlagos forrasokra
alapozva. A masodik fazisban kvantitativ modszesekles skaldjat alkalmaztam tobb
adatforrast felhasznélva mivel a korabbi kutatdsaott keveés volt a kvantitativ jellégAz
empirikus kutatds soran aggregalt statisztikai addt valamint két haztartasfelvétel
egyénekre és haztartdsokra vonatkozé adatait elemezmatematikai statisztikai
mobdszerekkel. igy dsszevettieé valtak a korabbi nyugati orszagokban lefolytakatsonlo
vizsgélatok eredményei és megvéalaszolhato vditikaufatasi kérdes.

A kutatds vizsgalati terllete Budapest funkciondérostérsége, amelyet a széles
korben hasznalt munkaevonzaskorzet alapjan hataroltam le. Azok a tekesel tartoznak
ide, amelyekél a 2001-es népszamlalas szerint a helyben laktalkegtatottak legalabb
15%-a Budapestre ingézott.

A dolgozat masodik fejezetében a kutatas sorannifisregfontosabb fogalmakat
értelmeztem. Az ingazéds fogalmat a me@lévasonlésagok alapjan kiterjesztettem az
iskolasokra is. Ez alapjan az altalam hasznaltzagalefinicio a lakohely és a munkahely
vagy iskola kozotti rendszeres, napi sizintazast jelenti, abban az esetben, ha a lakokaly é
munkahely vagy az iskola eltértelepllésen van. Meghataroztam emellett a dolgapat
hasznalt ingazasi irdnyokat is: keresztingazasoel@arosi dvezeten bellli, de a nagyvéarost
nem érind ingazast értem, mig elleningdzason a nagyvaroabd&bvarosi munkahelyre
tortérd ingazast. Definidltam emellett a csereingazasariskor a nagyvaros és azedrosi
telepllés munkaereje napi szinten kicsati®l. A szuburbanizacio definiciok kozul
elfogadtam Timar J. (1999) meghatarozasat, ami dapentralizaciés és dekoncentracios
folyamatnak tekinti a szuburbanizaciot. A kutatésljabol kovetkeden azonban egy
megszoritast tettem. A budapesti funkcionalis wérsgegben csak a kozép- és dbls
osztalyok szuburbanizacigjaval foglalkoztam, a enggkével nem.
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A kutatads feltar6 fazisdnak részkérdése a kovétkeat: A: Felismerhetk-e a
posztszuburban atalakulas jelei Budapest funkcisn&rostérségében, ami indokolhatja a
jelenség részletesebb vizsgalat#t”harmadik fejezetben az irodalomelemzés médseerév
feltartam a posztfordi varosok jellethzatalakulasi folyamatait kialénos tekintettel a
posztszuburbanizaciéra. Bemutattam a posztszubadmad illeszkedését az urbanizacio
ciklusaira vonatkozé elméletbe. Ennek alapjan aztsasburban folyamatok a negyedik
ciklusra (a globalizacio urbanizécioja) jelletek. Bemutattam, hogy a posztszuburbanizécio
letezését a kelet-k6zép-europai nagyvarosok koeryels kulonésen Budapesten csak
kevesen vizsgaltak.

Nyugati kutatdsok alapjan 0Osszéggttem a posztszuburbanizaciot jelleinz
urbanisztikai formék és folyamatokat. Ezek |étezé®udapesten is megvizsgélva
bizonyitékot talaltam arra, hogy Budapest funkcisn&arosdvezetében posztszuburban
fejlédés jelei tapasztalhatok. A kovetkezposztszuburban indikatorok azonosithatéak
Budapest kornyekén: Uj szuburban gazdasagi polemelenése Budapest nyugati €s északi
agglomeracidjdban; a policentrikus varosszovet é@&eEmhyeinek megjelenése Budadrs-
Torokbalint térségébendge-cityjellegi fejlédéssel; munkahelyek szamanak ndvekedése a
nemzetkdzi repédktér kordl; vallalati kdzpontok megjelenése a szbBor térségben; a
szolgéltatasok, csucstechnoldgiai ipar és kutapesztés megéstdése az () gazdasagi
pélusokban; szuburban szérakoztatd és szabmdkdzpontok létesitése; zart lakdparkok
megjelenése a szuburban teleplléseken; és egymumtnedge-cityjellegi 6nallé telepulés
(ToPark) épitésének megkezdése.

Miutan az eredményeim alapjan valészinhogy Budapesten is tapasztalhato
posztszuburbanizacid, megalapozottnak lattam atgmsdaurbanizacio és az ingazasi iranyok
kozotti kapcsolat vizsgalatat, ami tovabbi bizoélikal szolgalhat a posztszuburbanizacio
létezésére. Ennek kapcsan feltartam a nagyvarakikatas és az ingazasi iranyok kozotti
kapcsolatokra vonatkozOébéges nyugati és zebb kelet-k6zép-eurdpai irodalmat. Ez
alapjan egyérteliimek {inik, hogy a posztszuburban atalakulds az ingazésiyok
atalakulasat okozza. Felhivtam a figyelmet arrgyhar iskolai ingazas és a varosszerkezet
atalakuldsanak kapcsolatara vonatkozé kozép-kalépai és magyar kutatasok rendkivil
hianyosak.

Az irodalomelemzés alapjan arra a kovetkeztetéstattam, hogy a varosszerkezet
atalakulasa és kulonbésen az ingazasi iranyok megédara vonatkozoan csak korlatozott
kutatasi eredmények allnak rendelkezésre, ami ioljiola dolgozat célkitzését, illetve a
részletesebb vizsgalatokat.

A kutatas el§, feltar6 fazisanak zardsaként pedig megvizsgaltamgy az ingazasi
irAnyok atalakulasat milyen lehetséges valtozokkedtak eddig 6sszefliggésbe. Az amerikai
€s nyugat-eurépai kutatasok alapjan meghatarozraimgazéok azon legfontosabb jelleditz
(jJovedelem, iskolai végzettség, személygépkocsitalisag) amelyek hatassal lehetnek az
ingdzas iranyara; valamint az ingazéds indoklu utdedazon jelleméit (utazas maodja,
tavolsaga, iftartama), amelyekre az ingazasi irhanyoknak hatiszt .|

A kutatas els fazisa ebsegitette a kutatasi célként kijelolt kérdés meap@blasahoz
szilkséges részkérdések megfogalmazasat. igy aakumasisodik részében az empirikus
elemzés a kovetkézészkéerdésekre kereste a valaszt:
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B. Az ingazasi irAdnyok valtozasa tukidik-e a posztszuburban atalakulas a munkaba jarok
ingazasi szokasaiban Budapest funkcionalis varestgben?

C. Mennyiben kulénbdznek az altalanos és kozépsskdlakok ingazasi szokasai a
foglalkoztatottaketol kilonds tekintettel a varsilakulassal valo kapcsolatra?

D. Mennyiben befolydsolja az ingazéasi iranyokaingazok tarsadalmi-gazdasagi statusza?

E. Az ingazasi iranyok milyen meértékben fliggnekebsw ingazasi indoku utazasok
jellemzivel (utazasi méd, tavolsag ég)d

Az empirikus elemzések soran hasznalt adatbazisékahz alkalmazott kvantitativ
mobdszereket a negyedik fejezet mutatja be.

Aggregalt szinten a népszamlalasokbol (1980, 198001) szarmazd lakossagi,
foglalkoztatotti és ingazasi adatokkal dolgoztam. n@pszamlalasi adatokat a 2005-0s
mikrocenzusbol és az évente elvégzett murtkbeméresil (1992-2010) szarmazd
adatokkal egészitettem ki. Az iskolai ingazast aHKSIltal publikalt bejaré éaltalanos
iskolasokra (2006-2010) és kozépiskolasokra (19008P vonatkozo telepulési adatok
feldolgozasaval vizsgaltam.

A diszaggregalt szinten két korabbi, reprezenthtiztartasfelvétel adatait dolgoztam
fel. A 2004-ben Budapesten 30258 haztartasban adtelgaztartasfelvétel a Budapesten lakd
foglalkoztatottak munkanapi utazasairdl szolgattatadatokat, amit a visszaingazas
vizsgalatdhoz hasznaltam fel. A 2007-ben a Budapésiekedési Szovetség teriiletén 9000
haztartasban lebonyolitott haztartasfelvétel pedligkereszt- és hagyomanyos ingazasrol
szolgéltatott adatokat. A haztartaskikérdezésekaadighetséget nyujtottak az egyének és
haztartasok  tarsadalmi-gazdasagi  statuszanak  @temgd iskolai  végzettség,
személygépkocsi ellatottsag), valamint az ingdméekil utazasok jellendinek (kdzlekedési
maod, utazasi tavolsag,dthrtam és indulasi & mint fliggetlen valtozoknak a vizsgalatara.

Az 0sszevont adatokat leird statisztikai médszezkfdranyok, szamtani atlag, median)
€s a Pearson féle szorzatmomentum korrelacios thgydnval vizsgaltam, ami két valtozo
kozotti lineéris kapcsolat éségét mutatja meg. Az ingazasi adatok elemzégahaglatot
tettem egy 0sszevont ingazasi indexre, amely megjjawdz ingazas jellerdaranyat (eljaras
vagy bejaras) és felhasznalhaté annak megallapdtdsagyan valtozott az ingazas intenzitasa
két idspont kozott. Az index szamitasi modja a kbvetkez

CCI_oc IC
T LE L)

ahol CClI: 6sszevont ingazasi inde®C: eljar6k szamalC: bejarok szamd,E: helyben
laké foglalkoztatottak szama a telepuléskd; helyben dolgozé foglalkoztatottak szama a
telepllésen.

Emellett kiszamoltam a csereingazasi indexet a 280hépszamlalas ingazasi adatai
felhasznalasaval Burger et al. (2011) alapjan @attatelepilésre Budapesitrbejarok és
Budapestre eljarok aranya). Ez a munkaeppali kicseréldésének intenzitdsat mutatja meg
a nagyvaros és egy szuburban telepilés kodzott.

A véletlen mintavétellel elvégzett reprezentatizthéasfelvételek adatait részben leird
statisztikai modszerekkel (kereszttabla, szamtdagAgyakorisag és median), részben pedig
kovetkeztetéses matematikai statisztikai modszduolel-négyzet préba és Cramer-féle V
mutatd) vizsgaltam a valtozok kozotti kapcsolateldéritése céljabol, 95%-os konfidencia
intervallummal.

A lakossagi szuburbanizacio és az iskolai ingazaitti kapcsolat feltarasa érdekében
— részben Bajmocyra (2003, 2006) alapozva — egbuwsbanizacidés indexet alkottam. Az
index figyelembe veszi, hogy a szuburbanizacié dgkoncentracios folyamat, ezeért csak
olyan mutatokat alkalmaztam, amelyek folyamatotatozast fejeznek ki. Emellett a konkrét
empirikus elemzések érdekében a szuburbaniziciélmé&zését a magasabb statusu
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népessegre korlatoztam, mivel korabbi, Budapestnyé&kére vonatkozé kutatasok
0sszefliggést mutattak ki a csalad jovedelme, alsagkolai végzettsége és a gyermekek
ingadzasa kozott.

Az empirikus elemzés két nagy egységre oszlik. &uli& fejezet a munkavallaldkra,
mig a hatodik fejezet az altalanos és kozépiskotggzOkra vonatkoz6 elemzések
eredményeit mutatja be. Mindkét fejezebszlor az aggregalt KSH adatokat, majd pedig a
héztartasfelvételek diszaggregalt adatainak elesbhzé®szi sorra. Az alabbiakban a
kvantitativ elemzések legfontosabb eredményeit emeki a fenti részkéerdések szerinti
szerkezetben.

B. TukroZdik-e a posztszuburban atalakulas a munkaba janglzasi jellemiiben Budapest
funkciondlis varosovezetében?

A kereszt- és elleningazok aranyanak novekedéseoszt-gzuburbanizacio egyik
indikatora. Eredményeim azt mutatjak, hogy mig 169@001 k6zott 6sszességében stagnalt
az ingazok szama a Budapestet €s Pest megyét mafgajialé Kbzep-Magyarorszagon, az
ingazasi célpontok jeledsen atalakultak. A hagyomanyos alkézpontok (pl.,\[Zunakeszi,
Szentendre) veszitettek jelés€gukidl, mig az U] gazdasagi poélusok (pl. Budadrs-
Torokbalint, Erd, Dunaharaszti, FOt, Vecsés) mésjimitek. Statisztikailag szignifikans
kapcsolatot talaltam a Pest megyei telepllésekj@d&ereszt- és elleningazok aranya és
Budapest kozlti elérh&tégi ideje kdzott. Minél hosszabbdi@dlatt érhet el egy telepilés
Budapestil, annal kisebb az elleningazo és nagyobb a kengsztok aranya.

Az aggregélt ingazasi adatok vizsgalata azt mytdtbgy Budapest és Pest megye
aranya. Ez valosziigsitheten a munkahelyek Pest megyében tapasztalhato dinami
novekedésének volt az eredménye.

A kereszt- és elleningdzas novekedését, valantintéipontjaik atte§dését az U
gazdaséagi polusokba a posztszuburban atalakulaptivindikatoranak tartom. Ugy vélem,
hogy a szuburban zéna tovabbi gazdasagisdége a monocentrikus varosszerkezet
oldédasat, egy leefidoolicentrikus térség Uj kbzpontjainak kialakulasatlamint az ezekbe
irAnyuld kereszt- és elleningadzas ndvekedését v@nimaga utan.

A csereingazok magas aranya — amikor e§lyabs lakoi a nagyvarosba ingaznak, mig
a nagyvarosbol nagy szamban ingaznak ugyanebb&wearasba mintegy kicserélve a két
telepllés kozott a munkddr— szintén jelezheti a posztszuburban atalakukaflest megye
teleplléseire kiszamitott csereingdzasi index atejudapest és Budadrs kozott tartam fel
csereingazast. Emellett toébb telepulés (ToérokbaBadakalasz, Dunaharaszti, GOdOIFOt)
esetében is az elleningdzok hagyomanyos ingazdkikpanyitott relative magas aradnya arra
utal, hogy itt is hamarosan kialakulhat (vagy nméta kialakult) a csereingazas.

C. Mennyiben kilonbéznek az Altalanos és kozépskoiakok ingazasi jelleriz a
foglalkoztatottakeétol, kilonds tekintettel a naggsaatalakulassal valo kapcsolatra?
Eredményeim azt sugalljdk, hogy a munkahelyi ésisémlai ingazas meghatarozo
tényedi kozott alapvet kilonbség van. A munkahelyre val6 ingazas jell@tre lakOhely és
a munkahely elhelyezkedése hatadrozza meg; mirddikestzonylag rugalmasan valtoztathato.
A diakok esetében azonban az ingazas célpontjasieddd) megvalasztasat korlatozhatja az
iskolak regionalis eloszlasa és elétisége, az iskolak profilja, az oktatas szintje (alamy
kozépfok) és az iskolak vélt vagy valds vonzergaitas mibdsége, felszereltség). Mikozben
a lakéhelyek és a munkahelyek elhelyezkedése dkuesamn valtozik a nagyvarosi
atstrukturalodas soran, az iskolak elhelyezkedédsorban az allami és onkormanyzati
oktataspolitika, valamint a finanszirozas hataraneg. Ezért az iskolai ellatas gyakran késve
alkalmazkodik a varosszerkezet, a népesseg és émwyek valtozasahoz. Elemzésemben
kimutattam, hogy Budapest funkciondlis varosovdmaténincs egyensulyban az iskolak
irdnti igény (iskolaskoriak szama) és az ellat&ko(ai fébhelyek tipusa és szama), ami
jelents ingazashoz vezet.
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Eredményeim azt is sugalljak, hogy a lakéhelyi szhhnizacié befolyasolhatja a fenti
egyensulyt az igények és az ellatottsag kozottskeaaiten eis korrelaciot talaltam ugyanis a
szuburbanizacios index és egy adott telepélédjaré altalanos iskolasok aranya kozott. A
szuburbanizacio kovetkeztében az igények eltolodmazuburban dvezet felé, novelve az
elévarosok népességén belll az iskolaskortak ararbmmek kovetkeztében mind az
altalanos mind pedig a kdzépiskolasok ingazasazinebb lett az elmult évtizedben.

Tovabbi kilonbség az iskolai és munkahelyi ingdg#&itt, hogy mig a munkavallalok
esetében az ingazasi adatok arra utalnak, hogydi@ldad funkciondlis varostérség
monocentrikussaga, addig a kozépiskolas didkokélsetaz ingazas ésen monocentrikus
maradt Budapest célponttal annak ellenére, hogelemilt két évtizedben att a févaros
koruli kozépiskolai féfhelyek szadma.

D. Mennyiben befolyasolja az ingazasi iranyokaingazok tarsadalmi-gazdasagi statusza?

A posztszuburbanizaciét Nyugat-Eur6paban altaldbarkereszt- és elleningdzok
tarsadalmi statuszanak novekedése jelzi. Az adalekzése azt mutatta, hogy Budapesten
szignifikans kilénbség van a kllonozranyokba ingazok (hagyomanyos, kereszt- és
elleningazok) tarsadalmi-gazdasagi statusza kolfitt.Nyugat-Eurépaban és az USA-ban a
keresztingazok altalaban magas iskolai végzetts$égg@vedelemmel rendelkeznek, addig
Budapest kérnyékéen éppen a keresztingazok kozgitdgasabb az alacsonyabb statuszuak
aranya és kozottik a legkisebb a tergeektorbandolgozék ardnya. Ezzel szemben a
févarosba és onnan kifelé ingazok kozott nagy a mgyaslelemmel és iskolai végzettséggel
rendelkedk aranya. Ez azt jelezheti, hogy a szuburban tekie kolt6zott magasabb
statuszu lakossag éorban a dvarosban talal munkat maganak, mig a magasabb
végzettséget igénylelsvarosi munkahelyekre éisorban évarosiak ingaznak. Ugyinik,
hogy a szuburban tertleteken Iétesilt munkahelgek tudjak kielégiteni az ott&lakossag
atalakulo igényeit.

Az iskolai ingazast tekintve az elemzésem mégjeette, hogy statisztikailag
szignifikans 6sszefliggés van a $kitarsadalmi-gazdaségi statusza és annak valissxje
kozott, hogy a gyermek masik telepllésre ingazikvend a héaztartas magasabb nettd
jovedelme, mind pedig a s#ll— és el§sorban az apa — magasabb iskolai végzettsége esetén
nagyobb a gyermekek ingazasanak valdsage.

E. Az ingazasi irdnyok milyen mértékben flggnekebaz ingazasi indokl utazasok jellénet
(utazasi mod, tavolsag ésie

Eredményeim azt mutatjdk, hogy a kereszt- és elgzok szignifikdnsan nagyobb
valdsziriséggel hasznalnak autét munkaba jarashoz, mintagstre ingazok. Ugy vélem,
ennek egyik lehetséges magyarazata, a kozossédgkkdesi hélozat strukturajdban és
szolgéltatasi szinvonalaban keresend/ivel gyors és gyakori kdzosségi kozlekedési
szolgéltatast tulajdonképpen csak a sugarirAnylitvasalak nydjtanak, a kdzosségi
kozlekedés elisorban a Budapestre ingazok szamara realis altesindasrészt az @arosi
Ovezetben hidnyoznak, vagy lassuak és ritka kovétégiek a keresztirAnyl kozosségi
kozlekedési kapcsolatok. Ezt mutatja a haztartéstiel adatai alapjan kiszamolt atlagos
utazasi sebesség is, ami agvakoson bellli utazdsoknal a k6z6sségi kozlekeelerkdzok
hasznalata esetén feleakkora, mint a személygéigkocs

Az ingazo diakok tbbbségében kdzosségi kozlekeewdiozoket hasznalnak iskolaba
jarasra, de az altalanos iskolasok esetén viszgnykagas a személygépkocsi hasznalat. Az
életkor és a kozlekedési mdd valasztasa kozotisaifibilag szignifikans kapcsolatot
mutattam ki: a fiatalabb korosztalyban (6-10 éveselagasabb azok aranya, akiket
személygépkocsival visznek iskolaba. Ugyancsak efgggést talaltam a gyermekek
szemeélyautoval valo iskolaba jarasa és a csaldd jgeedelme k6zott. Azok a gyerekek, akik
alacsony jévedelihcsaladban élnek kevéssé valéézhogy autdval jarnak iskolaba.

Az ingazo iskolasok utazasainak vizsgalata kimagtatbgy a koézépiskolasok atlagos
utazasi tavolsaga és ideje kozel kétszerese daratiskolasokénak. Ebbkovetkeden a
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kozépiskolasoknak korabban kell otthonrdl elindulkpimint az altalanos iskolasoknak. Az
ingazasi tavolsagok kozotti kilonbségek kapcsasgétataim megésitettek, hogy az ingazoé
altalanos iskolasok tdbbsége a szomszédos telepljés at, mig a kdzépiskolasok
tavolabbra, valamelyik varosba vagy Budapestrezing, ami a kdzépiskolak koncentralt
terlleti elhelyezkedésébadddik.

A fent ismertetett eredmények dsszegzésével debetalt a dolgozatsf kérdésének
megvalaszolasamennyiben tekinthét sajatosnak a posztszuburbanizaci6 a budapesti
funkcionalis varos térségben a nyugat orszagokkatzévetve az ingazasi iranyok
atalakuldsanak tikrében?

A kutatas kulonbdz fazisaiban az eredményeket dsszevetettem korghlgatreurdpai
€s mas posztszocialista orszagokbdl szarmazé emg@kiel, annak érdekében, hogy
megvizsgaljam, hogy felfedeziégte a "kilonutas" posztszocialista varosfégsre utald
jegyek.

Az elmult hisz év vandorlasra és alkalmazottakraatknz6 adatai alapjan arra a
kovetkeztetésre jutottam, hogy a lakdhelyi szubwnid#ié ugyan a kilencvenes évek vegeén
elérte eddigi csucspontjat, de 2000 utan is fabgtatt. Ezzel parhuzamosan 2000 oOta
felerss6dott a munkahelyi szuburbanizacié is, igy azdshyzamosan zajlik a kétféle
szuburbanizaci6 Budapest térségeben. Ez ugy isimézbet, hogy a klasszikus
szuburbanizacié s a posztszuburbanizacié egymésdvat folynak. Ez azt a feltételezést
erdsiti, hogy az urbanizéacié ciklusai a posztszodalmszagokban dben 6sszetdmoritve és
atlapolva jelennek meg (Hirt, 2006). Az azonban mém latszik tisztan, hogy a gazdasagi
valsagnak milyen hatasa lesz ezekre a folyamatskadakohelyi szuburbanizacié 2008 utani
visszaesése, illetve a gazdasagi szuburbanizéagaatsa tartds lesz-e.

Tobb hasonlésagot azonositottam az ingazas kapesdoudapesti funkcionalis
varostérség és nyugati metropoliszok jellegzetesskgzott: a kereszt- és elleningazéas
jelenbségenek novekedése; a keresztingazok utazasi tgankaés idejének kisebb hossza a
hagyomanyos ingazdkhoz viszonyitva és a magasdbbasznalat a keresztingazok korében.

Néhany eltérésre is ramutattam. A keresztingazalgatnal alacsonyabb tarsadalmi-
gazdasagi statusza abbdl addédhat, hogy Budapestsa&ga posztszuburban telés elején
jar, amikor olyan munkahelyek telepllnek azvérosi Ovezetbe, amelyek alacsonyabb
képzettséget igényelnek. igy azéwdrosokba kikoltozott magasabb statuszi népesség
kénytelen advarosba ingazni. Az elleningazok atlagos statugzealeszemben magas, eléri a
hagyoméanyos ingazokét. Ez abbol adodhat, hogy Bsiapakossaganak tarsadalmi-
gazdasagi statusza magas, s gyakranéAmlsi teleptléseken hianyzé magas kvalifikacioju
munkaeét a fovarosbol potoljak.

Az ingazasi iranyokat tekintve az ingazok tulajdiges és az utazasok jelleénz
alapveben megfelelnek a nyugat-eurépai eredményeknek. Aléwe kilonbségek, ugy
vélem el§sorban az eltér gazdasagi fejlettségi sziibadodnak, illetve orszag- vagy
szabdlyozéasi rendszer specifikusak (pl. az ltalésiwmlasok ingazasa szabad iskolavalasztas
nélkil nem lehetne jelets).

A dolgozat eredményeinek ismertetése utan a véadeszet és az ingazas, valamint az
ingazok tarsadalmi-gazdasagi statusza kozotti Gsggések alapjan, korabbi kutatasok
eredményeit szintetizdlva felvdzoltam az ingazaanyiok megvaltozasanak lehetséges
kovetkezményeit a kozlekedésre, a kornyezetre, gaszségre, az egyéségre és a
kozlekedési szolgéltatasok finanszirozaséra vorétka

Mivel vizsgélataim szerint a keresztingazok korébmagas az autdhasznélat, a
keresztingazds novekedésével a kozlekedési médaktkinunkamegosztas romlaséra lehet
szamitani. Ez egyutt jarhat azoehrosi utak zsufoltsagnak novekedésével és a kpetiye
karok fokozédaséaval.

Az () szuburban munkahelyek elérbstge azok szamara korlatozott lehet, akik nem
rendelkeznek személygépkocsival a kozosségi kodéskdapcsolatok hidnyossagai miatt. Ez
felveti a munkahelyekhez valo egyémiozzaférés problémajat.
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Eredményeim szerint a didkok ingadzasa Osszeflggesgiea szibk tarsadalmi-
gazdasagi statuszaval. Amennyiben tovabb folytkt@i Budapest kornyeéki telepulések
szuburbanizacioja, az Ujonnan betelépitagasabb statuszi lakosok elképzélhebgy nem
a helyi, hanem Budapest vagy valamelyik masik tdipiskolajaba iratjak gyermekiket a
"jobb" oktatas reményében. Ebtadodoan a lakéhelyi szuburbanizacié egsron efsitheti
az iskolai szegregaciot. Emellett a diakok megnédekt ingazasa hozzajarulhat az iskolak
kornyékeén kialakul6 torlédasokhoz és altalabanrasiaitak zsufoltsdgdhoz, mikdzben noveli
a kornyezetszennyezést. Az ingazas tovabba nejgat@ssal lehet a gyermekek egészségére
és tanulmanyi eredményeire is. Emellett a kozods@zjekedési eszkdzokkel ingazod didkok
szamanak novekedése nagyobb terhet r6 az allamraissen az a diakbérletek utan
kompenzaciot fizet a kdzlekedési szolgaltatoknak.

A fentiek alapjan ez a kutatas érveket sorakoztégba szuburban tertleteket 6sszékot
kozosségi kdzlekedés szinvonalanak javitasa, askégo kozlekedési elérléstget ditérbe
helye# integralt terlleti és telepulési tervezés, valdnam iskolai ingazas és a szabad
iskolavélasztas szabalyozasanak és tamogatasamaikétése mellett.

Mivel a kutatas részben feltard jeliegolt, szamos olyan kérdés merult fel, amire jelen
értekezés keretein belil nem volt médom valaszi. dfppen ezért szamos olyan kutatasi
irAnyt és témat javasoltam, amelyek hozzasegitketae posztszocialista orszagok
nagyvarosaiban, illetve Budapesten zajlo folyamabib megértéséhez. llyen kutatasi irany
lehet a posztszuburban formak részletesebb fedtéaasttanulmanyokon keresztil; a helyi
szerepbk viselkedésének és véleményének megismerése dtiralitmodszerekkel; a
keresztingazok autOhasznalattal kapcsolatos preféieak feltarasa;, a munkahelyek és
iskolak elérhetségének egyebdégi kérdései; és az ingadzas kozuati forgalomrajtéife
hatasanak felmérése az 6sszforgalmat tekintve &aak kérnyéken.
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Appendix 1. The questionnaires of the BKSZ household survey (@) (only the
questions used in the analysis are reproduced heréource: Kézlekedés Kft. - BKSZ)
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Appendix 2. The questionnaires of the BKV household survey (2@0 (only the
questions used in the analysis are reproduced heréource: Transman Kift. -
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Appendix 3. NACE (TEAOR) codes
Since 2008 (Source: European Commission -
http://ec.europa.eu/competition/mergers/cases/indéxace_all.html)

A - Agriculture, forestry and fishing

B - Mining and quarrying

C - Manufacturing

D - Electricity, gas, steam and air conditioning@yp

E - Water supply; sewerage; waste managment anediation activities
F - Construction

G - Wholesale and retail trade; repair of motor gkdsi and motorcycles
H - Transporting and storage

| - Accommodation and food service activities

J - Information and communication

K - Financial and insurance activities

L - Real estate activities

M - Professional, scientific and technical acti\stie

N - Administrative and support service activities

O - Public administration and defence; compulsorasecurity

P - Education

Q - Human health and social work activities

R - Arts, entertainment and recreation

S - Other services activities

T - Activities of households as employers; undéfgrated goods - and services - producing
activities of households for own use

U - Activities of extraterritorial organisations ahddies

Before 2008 (Source: NACE Rev. 1, Eurostat. 1996,
http://datalib.chass.utoronto.ca/other/E0032_en.pdf

A - Agriculture, hunting and forestry

B - Fishing

C - Mining and quarrying

D - Manufacturing

E - Electricity, gas, steam and air conditioningEyp

F - Construction

G - Wholesale and retail trade; repair of motorielels and motorcycles personal and
household goods

H - Hotels and restaurants

| - Transport, storage and communication

J - Financial intermediation

K - Real estate, renting and business activities

L - Public administration and defence; compulsomiasecurity
M - Education

N - Health and social work

O - Other community, social and personal servicivities

P - Private households with employed persons

Q - Extra-territorial organizations and bodies
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Appendix 4. Suburbanisation index of

municipalities of the FUR (2010)

Suburbanisation

Municipality index
Telki 67.91
Veresegyhaz 51.40
Erd 49.77
Dunakeszi 46.90
Szigetszentmiklos 44.04
Urém 39.10
Budajerd 39.10
Di6sd 35.91
Biatorbagy 33.18
Szigethalom 31.92
Budaotrs 30.75
Csomad 30.10
Szada 29.49
Pocsmegyer 29.17
Nagykovacsi 29.09
Leanyfalu 27.87
Mogyoréd 26.95
Pilisjaszfalu 26.56
Gaod 26.49
Dunaharaszti 26.25
Csobanka 26.05
Szentendre 25.79
CsOmor 25.74
Orbottyan 25.49
Erdokertes 25.39
Solymar 24.42
Herceghalom 24.38
Paty 24.14
Poméaz 24.14
Tarnok 23.81
Torokbalint 23.69
Fot 23.60
Magléd 23.55
Gyal 23.38
Piliscsaba 22.53
Pécel 22.07
Gyomi 22.00
Tokol 21.65
Halasztelek 21.14
Szd 20.96
Pilisborosjes 20.91
Pusztazamor 20.90
Kerepes 20.66

Go6dollb 20.66
Budakalasz 20.64
Kisoroszi 20.09
Délegyhaza 19.74
Dunavarsany 19.51
Szigetmonostor 19.43
Nagytarcsa 19.14
Tahitétfalu 18.91
Kistarcsa 18.89
Etyek 18.43
ullg 17.66
Budakeszi 17.07
Vecsés 16.97
Tordas 16.92
Felcsut 16.50
Inarcs 16.36
Széazhalombatta 16.31
Mariahalom 16.16
Zsambék 16.09
Ujhartyan 15.98
Pilisszentivan 15.80
Ujlengyel 15.73
Iklad 15.65
Felgpakony 15.41
Pilisvorosvar 15.36
Szigetszentmarton 15.28
Pilis 15.25
Kapolnasnyek 15.23
Majoshéza 15.14
Zebegény 14.99
Martonvasar 14.88
Alsénémedi 14.87
Albertirsa 14.85
Sulysap 14.73
Gyuré 14.65
Szarliget 14.39
Monor 14.20
Ecser 14.19
Veroce 14.14
Dabas 14.11
Galgahéviz 14.05
Isaszeg 14.04
Vackisujfalu 13.95
Taksony 13.84
Apaj 13.81
Szdliget 13.71

126




Pilisszentlaszlo 13.62
Vacegres 13.58
Bugyi 13.56
Csévharaszt 13.51
Szar 13.49
Tinnye 13.43
Tok 13.02
Vasad 12.94
Kava 12.81
Leanyvar 12.74
Péteri 12.73
Kismaros 12.58
Dunabogdany 12.51
Hévizgyork 12.51
Galgaméacsa 12.21
Pilisszant6 12.15
Piliscsév 12.08
Pilisszentkereszt 11.94
Vac 11.90
Vacratot 11.87
Kiskunlachaza 11.86
Pazmand 11.84
Kartal 11.62
Many 11.61
Aporka 11.54
Koka 11.48
Szentmartonkata 11.38
Szigetcsép 11.33
Csabdi 11.12
Ocsa 11.06
Tabajd 10.96
Dany 10.96
Vachartyan 10.96
Soskut 10.92
Tapidszentmarton 10.86
Uny 10.85
Mikebuda 10.78
Gomba 10.76
Toalmas 10.64
Kakucs 10.61

Nyaregyhaza 10.53
Val 10.48
Nagymaros 10.44
Ivncsa 10.29
Bag 10.26
Kajaszo 10.06
Tapidszecs 9.95
Alcsitdoboz 9.91
Farmos 9.87
Szigetujfalu 9.84
Tapiészele 9.81
Vereb 9.71
Déanszentmiklés 9.63
Mende 9.62
Gyermely 9.48
Tapidgyorgye 9.48
Baracska 9.36
Tapibdbicske 9.35
Bicske 9.34
Zsambok 9.33
Verseg 9.16
Bénye 9.00
Nagykata 8.93
Ceglédbercel 8.81
Uri 8.76
Tura 8.75
Réackeresztar 8.59
Tapiésag 8.59
Pusztaszabolcs 7.95
Ercsi 7.91
Szomor 7.65
Kisnémedi 7.58
Perbal 7.57
Valké 7.25
Pand 6.13
Tatarszentgyorgy 5.77
Besny 5.59
Beloiannisz 5.05
Mean 16.86
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Appendix 5. Combined commuting index of the municipalities ofhe FUR in 1990 and
2001 (Source: Own calculations based on KSH Censdata 1990, 2001)

CCl CCl
Municipality 1990 2001 Difference
Albertirsa -41% -42% -1%
Alsénémedi -27% -7% 20%
Apaj -1% -49% -48%
Aporka A7% -46% 1%
Bag -36% -44% -8%
Bénye -50% -51% -1%
Biatorbagy -539 -6% 47%
Budajerd -27% -39% -12%
Budakalasz 17% -12% 5%
Budakeszi -35% -27% 8%
Budaors 19 10% 8%
Bugyi -16% -14% 2%
Ceglédbercel -56% -62% -6%
Csévharaszt -14%  -23% -10%
Csobanka -32%  -46% -14%
Csomad -39%  -42% -3%
Csomor -399 -23% 16%
Dabas -14% -20% -6%
Danszentmiklés -10% -41% -30%
Dany -43% -58% -16%
Délegyhaza -10%  -40% -30%
Di6sd -4% -7% -3%
Dunabogdéany -26% -36% -10%
Dunaharaszti -32% -8% 24%
Dunakeszi 20% -23% -3%
Dunavarsany -17%  -34% -17%
Ecser -369 -30% 7%
Erd -41% -37% 4%
Erdokertes -459 -52% -7%
Farmos A7% -57% -10%
Felpakony -30% -48% -17%
Fot -28% -19% 9%
Galgahéviz -51% -45% 5%
Galgamacsa -10%  -39% -29%
Gomba -259 -60% -35%
God -27% -37% -10%
Go6dollb 10% 13% 2%
Gyal -45% -41% 3%
Gyomrio -50% -45% 5%
Halasztelek -36% -34% 2%
Herceghalom 19% 4% -14%
Hévizgyork -56% -51% 5%
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Iklad 26% 3% -23%
Inarcs -49% -40% 9%
Isaszeg -54%  -53% 1%
Kakucs -34% -50% -16%
Kartal -54% -50% 5%
Kava -55% -41% 13%
Kiskunlachaza 0% -18% -18%
Kismaros -389 -39% -1%
Kisnémedi -159 -47% -32%
Kisoroszi -41% -42% -1%
Koka -51% -49% 2%
Lednyfalu -12% -22% -10%
Maglod -50% -50% 1%
Majoshéza 41%  -37% 4%
Mende -51% -46% 6%
Mikebuda -14% -16% -2%
Mogyorod -45% -40% 5%
Monor -21% -30% -10%
Nagykata -99 -7% 2%
Nagykovacsi -48%  -40% 8%
Nagymaros -23%  -40% -17%
Nagytarcsa -26% -41% -14%
Nyaregyhaza -67% -60% 7%
Ocsa -159 -27% -12%
Orbottyan -429%  -45% -3%
Pand -569 -59% -2%
Paty -46% -43% 3%
Pécel -399 -39% 1%
Perbal -419 -15% 26%
Péteri -58% -50% 8%
Pilis -46% -54% -8%
Pilisborosjei -35% -31% 5%
Piliscsaba -31% -12% 19%
Pilisvorosvar -34%  -19% 15%
Pilisszanté 41% -49% -8%
Pilisszentivan -25% -5% 21%
Pilisszentkereszt 37%  -41% -4%
Pilisszentlaszl6 -49%  -54% -5%
Pbcsmegyer -33% -49% -16%
Poméaz -22%  -24% -2%
Pusztazamor -55% -32% 23%
Solymér 1% -15% -16%
Soskut -389 -37% 1%
Sulysap 21% -27% -7%
Szada -48%  -20% 28%
Széazhalombatta 2% 3% 1%
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Szentendre 3% -12% -9%
Szentmartonkata -25% -54% -29%
Szigetcsép -14%  -33% -19%
Szigethalom -6% -37% -31%
Szigetmonostor -21% -32% -11%
Szigetszentmartor, -25% -35% -11%
Szigetszentmiklos 4%  -17% -14%
Szigetujfalu -509 -47% 3%
Szd -36% -52% -17%
Szédliget -34% -38% -5%
Tahitotfalu -31% -41% -9%
Taksony -359 -19% 16%
Tapibdbicske 25% -49% -24%
Tapiogyorgye -35%  -44% -8%
Tapiosag -63% -36% 27%
Tapibészeds -37% -36% 1%
Tapioszele -13% -19% -5%
Tapidészentmarton -50% -46% 4%
Tarnok -49%  -46% 3%
Tatarszentgyorgy -34% -36% -2%
Telki -28% -30% -2%
Tinnye -51%  -45% 6%
Toalmas 50% -47% 2%
Tok -3% -27% -24%
Tokol -17% -17% 0%
Torokbalint -71% 5% 11%
Tura -40%  -49% -8%
Ujhartyan 27%  -17% 9%
Ujlengyel 51%  -46% 4%
Uri -60% -49% 11%
Ullé -54% -32% 22%
Urém -33% -40% -7%
Vac 20% 15% -5%
Vacegres -39% -60% -21%
Vachartyan -19% -45% -26%
Vacratot -37%  -42% -5%
Valko -34% -40% -6%
Vasad -129 -20% -8%
Vecseés 42% -19% 23%
Veresegyhaz -33% -17% 16%
Veréce -21% -30% -9%
Verseg -339 -40% -71%
Zebegény -15%  -36% -22%
Zsambeék 2%  -10% -12%
Zsambok -42%  -50% -7%
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Appendix 6. Number and distribution of bus services in the Budérs Microregion

(2008) Source: Berényéet al

., 2008
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Appendix 7. Origins and destinations of commuting rips to primary school from the BKSZ household surey
(Data  source: own elaboration based on the BKSZ vesur 2007, cartography by  Tamas Marczingos)

(The numbers represent the number of trips betwieermmunicipalities. As only trips from the sample alisplayed here, the values cannot be
generalised to the municipalities, they only seovélustrate the general patterns of commuting.)



Appendix 8. Origins and destinations of commuting rips to secondary school from the BKSZ household svey
(Data source: own elaboration based on the BKSZ vesur 2007; cartography by Tamas Marczingés)
(The numbers represent the number of trips betwleemunicipalities. As only trips from the sampte displayed here, the values cannot
be generalised to the municipalities, they onlysédo illustrate the general patterns of commujing.
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