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Abstract: This paper examines the spatial distribution of work related relationships in recently re-organized rural metro adjacent
regions in order to understand their urban structure. Particularly, this research explores different travel purposes (commuting and
business) and education levels (average working population and highly skilled professionals) in the Castilla-La Mancha rural region
(Spain). The empirical results illustrate that: a) regardless of education level, regional cohesion was greater for commuting than for
business travel and openness to other Spanish regions was greater for business trips than commuting; b) for highly-skilled
professionals, metropolitan integration was greater for business travel than commuting; c) for the average working population,
metropolitan integration was greater for commuting than for business purposes. Nonetheless, the outstanding level of interaction
within the region (for both travel purposes and the overall working population), mainly among the main regional centralities,
evidences an emerging intra-regional polycentric urban system. Finally, while it is concluded that the private car has a prevailing role
in modal split both for commuting and business travel, differences are recorded in terms of travel purpose and education level. In this
sense, findings reveal that high speed rail gets greater relevance among highly skilled professionals and for business trips.

Keywords: Average working population, business travel, commuting, highly-skilled professionals, modal split, rural metro-adjacent
region, Spain.

1. INTRODUCTION

Since the 1970s, metropolitan externalities are no longer concentrated in only one city but shared among several
interlinked intermediary centres resulting in the traditional monocentric model evolving towards a polycentric one
[1 - 5]. In these emerging polycentric urban models, thanks to communication and transportation improvements (such as
high-capacity road and high-speed rail networks), ‘temporary’ movements (commuting, short-term assignments, intra-
company transfers, business trips or virtual contacts) have become more common and a new kind of contemporary
professional has emerged: the mobile professional [6]. However, until now many scholars have traditionally focused on
migration flows (particularly of skilled people, due to their capability for strengthening a region’s economic prosperity)

[7].

Apart from increasing mobility levels, these polycentric systems (both housing and labour markets) have also led to
significant changes regarding the direction of flows, travel distances and times as well as modal split [8 - 10]. First, in
percentage terms, periphery-periphery and core-periphery relationships have increased, while travel to the central
metropolitan core has been reduced [11 - 13]. Second, European studies have concluded that population dispersion,
economic decentralization and polycentric urban structures have contributed to an increase in commuting distances and
car dependency [14 - 17].

Much has been written about the nature of travel and the increasing functional interactions in the currently
globalized economy [18 - 20] and several studies have already sought to disentangle the complex relationship between
urban structure and mobility patterns (especially since the 1980’s, when the new polycentric urban spatial
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configurations started to emerge). However, largely because of the limited available data, debates generally focused on:

a. Labour commuting flows [21, 22] as the major daily recurrent form of travel [23 - 25]. Nevertheless, apart from
commuting, business mobility occupies a crucial role and constitutes a key factor in planning transport
infrastructures in the globalization era. The growing number of multinationals/multiplant businesses with
geographically distant units/offices, the increasing intra and inter-firm national/international relations, the
improved/faster transport systems together with relative ease of movement or the growing need to attend
conferences, trade shows and courses, make that business meetings progressively represent an important type of
mobility and an essential component of working days [26 - 29]. Thus, in-depth explorations of the spatial
organization of business flows in contrast to other forms of work-related interactions are necessary. Moreover,
few studies have deepened in the education and/or professional level of travellers and none of them on the
impact of high-speed rail (HSR) on functional relationships. The analysis of work related relationships of highly
skilled workers become crucial to understand to what extent a region is immersed in globalization processes, and
to what extent certain transportation modes have an influence on this integration.

b. Specific geographical areas, mainly large global cities and urban regions [30 - 32] or international and cross
border business relationships [26, 33]. However, since professional interactions are not only taking place at the
international or national scales but also among an increasing number of smaller or regional firms [34], more
emphasis should be placed on rural or sparsely populated territories [35 - 39].

Consequently, the aim of this paper is to analyse the spatial distribution of functional work-related relationships in
rural regions highly influenced by metropolitan processes (what we call rural metro adjacent regions) and (recently) re-
organized by state rescaling processes and the impact high speed rail connections have on them. As well, this paper
examines the capabilities of mobility patterns for explaining these rural regions’ urban structure. This is done by taking
into account different travel purposes (called travel “multiplexity”) and socio-economic profiles (called “individual
heterogeneity”) [40]. Particularly, commuting and business travel patterns are compared for average working population
(hereinafter AWP) and highly-skilled professionals (hereinafter HSP). The analysis focused on central Spain,
specifically on the Castilla-La Mancha region, adjacent to the Madrilenian region and towards which metropolitan
processes have already begun to have a spillover effect [41, 42]. The data to support this research was provided by
commuting and business travel collected from two original mobility surveys that were carried out during 2012. The first
one was addressed to a sample of regional households and the second one, to three university graduate professions
(Architecture, Civil Engineering and Legal professions).

This research was motivated by the following five issues:

a. the polycentric urban configurations that have emerged during the last three decades in the most highly
urbanized parts of the world and that have started to absorb medium-sized cities of nearby rural territories.

b. the increasing dynamism of rural regions, some of them evolving even more energetically than large
metropolises [43 - 47]. Two sets of processes are crucial to the increasing dynamism in these rural areas: 1)
metropolitan processes, which have started overflowing beyond their traditional boundaries, thanks to
improvements in transportation networks [48], and integrating new sub centres in their catchment areas [49];
and 2) state re-scaling, that equip governments with appropriate political strategies to coordinate supra-national
and intra-national scales while promoting territorial competitiveness in the current globalization era [50, 51]

c. the increasing importance business meetings play in mobility patterns as an essential component of working
days [26 - 29, 52] and their changing patterns in Europe and North America identified mainly in terms of
origins, destinations and duration [18, 53]. Thus, while commuting has been traditionally explored as one of the
major forces of change in rural areas ' [54] and as an important component of daily travel [55], an in-depth
exploration of other travel purposes is needed since they occupy a crucial role in mobility [56] and their spatial
patterns could adopt various forms in contrast to those of commuting [57].

d. the increasing dependence of travel behaviour on individual choice. Apart from the geographical mismatch
between origin (home) and destination (workplace) and built-up area characteristics (density, diversity and
design) [58 - 61], the workers’ demographic-socioeconomic characteristics [9, 24, 62 - 69] have a relevant
impact on mobility patterns. While greater attention has been given to gender compared to other socio-
demographic variables, variations in the number of flows and the average commuting distances were shown to
be greater by occupation than by gender [65]. Considerable differences in the labour-market geographical scopes
regarding education levels have also been found: highly-educated workers are more willing to commute and are
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more likely to engage in long-distance travel [70 - 72]

e. the noteworthy dependence of transportation mode choice on travelling costs (in terms of time and money).
Thus, unless the employer pays for the work-related trip, salary (and thus, education level and occupation) is
decisive in choosing between transport modes and it should be enough to compensate for expensive travel fares
(which are usually those associated with the faster transportation modes). Undoubtedly, the accessibility to train
stations, bus stops or airports is also of crucial importance. Nevertheless, despite the speed and comfort
advantages of airplanes, trains and express coaches (which can facilitate long-distance commutes), the car has
been the fastest growing mode of transportation in the world and the most important one in explaining extended
mobility [73]

The remainder of this paper is organized into the following four sections: a) the case study; b) data sources and
methodological approach; c¢) findings comparing commuting and business travel patterns for different education levels
(average and highly-skilled workers); €) summary of the paper conclusions.

2. STUDY AREA: CENTRAL SPAIN AS A CASE STUDY

The study area covers two adjacent administrative regions: Madrid and Castilla-La Mancha (CLM) (Fig. 1). While
previous scholars have already analysed mobility in central Spain, most of them have focused on the Madrid
Administrative Region [14, 74]. Recently, studies have analysed the CLM region, some in an isolated manner [37] and
others combined with the Madrid region [49].

2.1. Madrid Administrative Region

Since the 1980s, transport investments have been transforming the traditional radial network toward the
metropolitan centre into a radio-concentric one. In parallel, processes of population/economic decentralization have
taken place, leading to the emergence of new metropolitan sub-centres and the integration of historic cities and to the
expansion of the metropolitan region beyond the Madrid Administrative Region [75]. As a result, functional
interrelations have developed in the neighbouring provinces of two different ‘rural metro-adjacent regions’ [49]: CLM
and Castilla y Leon.

As a consequence of the aforementioned transport and urban networks transformations, commuting mobility
patterns within the Madrid Administrative Region have changed over the last three decades > [76 - 78]:

a. The overall mobility increased from 299,668 in 1981 to 1,297,709 in 2011;
b. The comparative importance of destinations changed:

1. centripetal flows towards the municipality of Madrid substantially declined from 65.6% in 1981 to 44.2% in
2011,

2. centrifugal flows from the municipality of Madrid to the rest of the Madrid region increased from 14.1% in 1981
to 18.5% in 2011.

3. tangential (or periphery-periphery) flows between metropolitan sub-centres considerably increased from 20.3%
in 1981 to 37.3% in 2011.

2.2. CLM Administrative Region

CLM, located between 40 km and 300 km from the municipality of Madrid, is an ‘Objective 1 rural region’ in
European policies with low demographic density (26.4 inhab/km? in 2012) that predominantly comprises municipalities
of less than 2,000 inhabitants (78.8% in 2012). However, half of the population (55.6% in 2012) is concentrated in 39
municipalities with more than 10,000 inhabitants. Only seven municipalities are between 50,000 and 175,000
inhabitants: the five provincial capitals, Talavera de la Reina and Puertollano (see Fig. 1).

' Commuting can be an alternative to migration, giving raise to the decrease of the depopulation of the most sparsely populated areas [38]. In order to
achieve this, transport and road investments are crucial to make long-distance commuting feasible or tolerable as a daily journey

* It is important to mention that while the 1981, 2001 and 2011 Spanish Censuses asked for the municipalities of residence and work, each one made
this information publicly available in a different way. The 1981 and 2001 censuses provide out-commuting information for all municipalities,
although 1981 data are only disaggregated towards municipalities with more than 10,000 inhabitants or provincial capital cities. In the 2011 census, as
an effect of the economic crisis, data were only collected for a sample from each municipality, and out-commuting statistics, which are not available
for the smallest municipalities, are only published for workplace municipal type of location and size (and not by specific flow destinations).
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Madrid Admin. Region (2011):

Population: 6,489,680 inhab.
Density: 809.00 inhab./ km?
Area: 8,030.1 km?

Castilla-La Mancha Admin. Region (2011):
Population: 2,100,998 inhab.

Density: 26.44 inhab./km?
Area: 79,463 km?
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NOTE. The numbers refer to the municipalities where the household mobility surveys were addressed (in bold, the eleven FUA centres identified by Pillet et al., 2014): (1)
Guadalajara; (2) Toledo; (3) Cuenca; (4) Ciudad Real; (5) Albacete; (6) Talavera de la Reina; (7) Puertollano; (8) Sigiienza; (9) El Casar; (10) Azuqueca de Henares;
(11) Nlescas; (12) Torrijos; (13) Ocafia; (14) Tarancén; (15) Madridejos; (16) Mota del Cuervo; (17) Motilla del Palancar; (18) Alcazar de San Juan; (19) Tomelloso;
(20) Villarrobledo; (21) Valdepefias; (22) Almansa. Conversely, the surveys addressed to the highly-skilled professionals were emailed to all the members of each
professional association.

Fig. (1). The Castilla-La Mancha Administrative region as case study: main urban and transport networks Source: CNIG, INE;
authors.
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Created in 1982 and comprising five provinces (see Fig. 1) with Toledo as the new regional capital, CLM has
traditionally been defined as a disorganized, acephalic/leaderless region that lacks functional cohesion and is
conspicuously influenced by Madrid [79]. Nevertheless, recent studies account for an incipient CLM polycentric urban
structure: i.e. [37] identified 10 Functional Urban Areas (FUAs), organized by 11 FUA centres (which constitute the
main CLM urban structure), and another 15 areas dependent on the 10 FUAs (due to the low regional population
density).

The national ‘passing-through’ character of CLM transportation infrastructures has also shaped the regional urban
dynamics. Recent transportation investments have predominantly improved radial road and high speed rail networks
(connecting to the national capital), although a few tangential infrastructures have been established within the region
(three tangential motorway stretches [CM-42, A-40] and a few low-frequency regional high-speed rail connections).

Mobility patterns within the CLM Administrative Region have also changed over the last three decades [76 - 78]: a)
an outstanding increase in out-commuting, from 9.7% in 1981 to 31.6% in 2011, greater than other rural regions less
influenced by metropolitan processes; b) an increase in commuting with the Madrid administrative region, from 20.5%
in 1981 to 32.3% in 2011; and c) an intensified intra-regional cohesion derived from increasing out-commuting among
FUA centres, from 4.6% in 1981 to 10.0% in 2011.

3. DATA SOURCES AND METHODOLOGICAL APPROACH

3.1. Sampling and Data Collection

Due to the poor quality of official commuting statistics and the lack of official CLM statistics for travel purposes
other than commuting, particularly business trips, the data in which this research is supported were based on two
original surveys:

a) A Mailed Paper-and-Pencil Survey of CLM Households

Own-elaborated mobility questionnaires were addressed to a sample of regional households during April-May 2012.
The methodology, previously shown to have revealing conclusions regarding mobility patterns [80], consisted of
organizing a tree-shape distribution and collection method with a set of key individuals (direct contacts) who distributed
the leaflets to the whole sample. Respondents (households) were selected from last-grade students at a set of selected
high-schools (eighty-three centres distributed among twenty-two regional municipalities * including the FUA centres
identified by [37]). Despite the bias generated by only considering part of the regional population, this sector has
noteworthy mobility levels [81] thus making its analysis more interesting.

A total of 25,400 leaflets were distributed to students and questionnaires were filled out at their household during
April and May 2012. Although 7,332 responses were received (29% response rate), after a debugging process, 6,901
valid answers (27% response rate) comprised the final data. The sample had less than a 1.5% margin of error and a
confidence level of 95%, constituting a representative sample of all regional households (785,907 in 2012). The
questionnaire was organized in two sections:

a. Questions about the household and its head (place of residence, gender, age, number of children in the
household, education level, occupation);

b. Questions about work-related travel (commuting and business) to other municipalities, including the
transportation mode used in undertaking them.

b) An Internet Based Survey of Different Types of Highly-Skilled Professionals Residing in CLM

Since during the last two decades the number of workers independent of a formal organization has considerably
increased [6], instead of focusing on specific corporations, this survey was addressed to three professional sectors
(Architects - ARCH, Civil Engineers - CE, and Lawyers - LAW, residing in CLM). These professional sectors were
chosen for two reasons: a) due to the already assessed outstanding intermunicipal mobility levels for ARCH and
Engineers in other Spanish regions [82]; and b) in order to collect information from professionals working both for

* The twenty-two municipalities were selected by: a) their geographical location in order to characterize key regional municipalities homogeneously
distributed throughout CLM; b) their population “size” and the presence of, at least, one high-school; ¢) their positive 1981-2011 demographic
dynamics; d) By their intermediary role and capability for organizing/articulating adjacent territories;
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public and private sectors (CE have a traditionally strong tie with the public sector, while the other two types of
professionals are usually more related with the private one).

Following a similar methodology to others used in previous studies [6, 83 - 85], the internet based questionnaire was
emailed to all the members of the CLM Architecture, Civil Engineering and Legal Professional Associations in May
2012. Table 1 collects the number of valid responses received by the end of the month.

This questionnaire included questions about:

a. The surveyed professional gender, age, municipality of residence and company they worked for (freelance or
contractual basis, public and/or private sector, size in terms of the number of offices, location of the
headquarters);

b. The regular workplace municipality and the transportation mode used to access it;

c. The business travel destinations during the previous complete working week. Each relation was characterized as
intra or inter-firm, by the transportation mode used and by its frequency (annual, monthly, weekly, twice or
more per week).

Table 1. Response rates of the internet base survey.

Professional rofz;ls?:nl;ﬁr:s(s)f)ggi\gn ‘i Responses received Valid responses received | Error of the [ Confidence level of
sector P 2012) percentage of response rate) (percentage of response rate) sample the sample
Total CLM HSP* 7,172 479 (6.7%) 417 (5.8%) 5% 95 %

Source: authors
3.2. Collected Data Processing Methodology

Due to the recent diversification and complexity of workplaces (as a consequence of, among others, the emerging
polycentric urban structures and the rapid development of ICT) [85 - 87] this paper distinguishes between different
types of mobility:

a. Commuting travel, which comprises daily travel between the place of residence and place of work. This paper
considers only out-commuters (workers traveling daily for working purposes to a different municipality than
that of residence);

b. Business travel, which comprises work-related trips to an irregular place of work. Business travel provides a
very flexible form of corporate mobility [88]. This paper considers only business trips to a municipality other
than the place of residence;

Despite the fact that in both surveys (regional households and HSP) individuals were the sample units, their work
trips were the basic unit of our analysis. Consequently, in order to determine the capabilities of the main cities in the
study area (FUA centres) for attracting professionals (both frequent - residence or regular workplace locations - and
sporadic - as business travel locations), these work trips were classified according to their respective destinations:

a. Madrid Administrative Region, distinguishing between those directed towards the metropolitan centre (Madrid
municipality) and those oriented to the remaining region;

b. CLM municipalities, distinguishing between those directed towards the main regional cities (FUA centres) and
the rest of the CLM region;

c. Other Spanish regions (except Madrid) or countries.

These relations were compared between average households and overall HSP (all surveyed workers were weighted
by the population of each professional association). This comparison was done by assessing: a) the total share of
workers engages in out-commuting/business travel; b) the covered distances *; ¢) the working/business destinations; and
d) modal split.

* The margin of error and level of confidence were, in each individual case (for each of the three surveyed professional sectors), lower than 10% and
95% respectively.

* While euclidian distance has been widely used in travel behaviour analyses they are shorter than network ones. Since in Spain car-dependency has
considerably increased as a result of population dispersion, economic decentralization and emerging polycentric urban structures [14] and in 2011
more than 70% of the commute trips were done by car [78], travel distances along the road network were assessed in this study
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4. FINDINGS: A COMPARISON OF THE CLM RURAL METRO-ADJACENT REGION HOUSEHOLDS
AND HIGHLY-SKILLED PROFESSIONALS

4.1. Residential Concentration

Significant patterns of residence concentrations were found with regard to education levels, being the share of HSP
residing in the eleven CLM FUA centres (73%) higher than the one of the average regional working population (54%).

Thus, in accordance with existing literature [11, 89], differences in residence location were also found in rural
metro-adjacent regions when considering education levels: greater proportions of university educated workers’
residences were concentrated in the main (central) cities. As some scholars have already pointed out, despite the
possibility of decentralization offered by new technologies (in the case of CLM, the improved road network and the
four HSR lines connecting with Madrid), this concentration of HSP in main cities (business centres) could be justified
by the key importance given by these talented professionals to urban amenities and quality life or by the need for F2F
contact [90 - 92].

This relevant concentration of residential locations in FUA centres (either of the average regional household or of
HSP) points to the consolidation of the CLM main urban structure as a set of centralities distributed across the territory.

4.2. Labour Commuting Patterns

The scarce literature on rural or low density areas has already concluded that mobility levels are greater than those
of urban regions and long distance commuting has been associated with living and working in these areas. Besides,
previous scholars have already found that having access to fast and comfortable transport modes can facilitate
commuting longer distances [93]. However, travelling costs (both time and money) are one of the most important
factors in explaining the choice of transportation mode. Consequently, sensitivity to distance in general decreases as
education level increases. Nevertheless, the extent to which HSP residing in rural regions are as well much more willing
to travel further for work-related purposes is still a remaining question.

Collected data for CLM showed that, contrary to what it could be expected and to previous literature for urban
regions, a lower percentage of HSP than average ones commuted daily to a different municipality (i.e. while 17.4% of
university educated professionals were out-commuters, this was 26.0% for the AWP). This outcome, together with the
noteworthy residential concentration of university educated workers, indicates that large numbers of high skilled jobs
must be concentrated in these main CLM centralities.

Regarding travelled distances, despite the important residential concentration in the main CLM urban centres, its

low demographic density (the lowest for all Spanish regions) resulted, in average, in long-distance * commuting for the
AWP (51.7 km) and more so for HSP (75.1 km) (see Table 2).

Table 2. Average commuting distance of CLM average working population and highly-skilled professionals.

Distance
(km) (min)
CLM average working pop. 51.7 37.0
Highly-skilled prof. (residing in CLM) 75.1 50.9

Source: 2012 authors’ surveys and Google Maps

Nevertheless, while on average, commutes could be characterized as long-distance trips, Fig. (2) clearly depicts that
important proportions of commutes were short-distance: 63.5% of AWP and 68.0% of HSP commuted distances under
the 50km threshold.

Apart from the influence of education on travel distances, attraction capabilities should also be explored to grasp the
complexity of CLM urban network and its regional openness to Madrid and other Spanish regions.

As Fig. (3) illustrates, a significant proportion of commuting took place within CLM itself (more than 60%)
regardless of education level. Nevertheless, higher rates of commuting within the regional territory were found among
university graduates (84.3%) than among the AWP (65.4%), which significantly interacted with the Madrid region

° Long-distance trips have been defined in literature, although without any consensus on the threshold used. Recently, [95] chose 50 km for the
characterization of trips in regards to the travel distance. In Spain, according to the MOVILIA 2006/2007 survey 64% of work-related travel covered
distances less than 50 km and only 13% are trips longer than 100 km. Thus, in this study long-distance trips are defined as those greater than 50km
(one-way).
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(31.2%). Differences were also found regarding the capabilities of the main urban centres for attracting commuting
flows. On the one hand, noteworthy concentrations of high skilled jobs at FUA centres may explain the outstanding
percentage of university educated professionals (50.9%) commuting towards them compared to the AWP (24.8%). On
the other hand, the national capital (Madrid) exerted a greater influence on the AWP (22.6%, similar to the FUA
centres), than on qualified professionals (10.4%). Consequently, the attraction capabilities of FUA centres in
comparison to those of the metropolitan centre were more noticeable with increasing education.
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Fig. (2). Average working population’s and highly-skilled professionals’ commuting distances, cumulative distribution. Source: 2012
authors’ surveys
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Fig. (3). Commuting linkages of Castilla-La Mancha average working population and highly-skilled professionals. Source: 2012
authors’ surveys.

In conclusion, compared to the AWP, regional HSP were less influenced by Madrid municipality and had greater
relations with CLM FUA centres. Thus, considering the total share of commutes attracted by the main centres of the
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CLM urban network, it could be concluded that intra-regional commuting polycentricity is positively correlated with
education.

Finally, in regards to modal split, literature gathers a wide range of factors (from individual to urban structure
characteristics) which influence it. There seems to be a positive link between income and car use, although the link
between income and other modes (such as public transport) differs among studies [94]. Regarding population density,
scholars have concluded its importance for the viability of public transport [96 - 98] and in workers’ mode choice for
work-related trips [99]: [100] found a negative association between higher population density and commuting by car
and [101] found a positive association between population density and commuting by public transport.

According to the authors’ surveys, regardless education level, an outstanding percentage (more than 80%) of
commuting trips were done by private car (see Table 3). The low share of the other transportation modes could be
justified first, because of the poor quality/low frequencies of intercity bus and conventional train services/timetables in
the region (which have been decreased during the last years) and second, because average commuting distances ([ 102]
and Table 3). Nevertheless, differences were observed in public transport shares in regards to education: while AWP
used intercity buses or conventional trains (6.4%) more than HSRs (2.1%) for commuting purposes, the opposite took
place by HSP (1.2% and 4.7%, respectively). It is important to notice that an important number of HSP recorded the use
of different ’ transport modes for commuting (mainly car and HSR). Thus, although it is difficult to assign them to only
one transportation mode, this means that the use of HSR for commuting purposes maybe greater than the registered in
(Table 3). In any case, the mobility surveys revealed that the higher the education level, the higher the use of HSR.

To sum up, the following can be concluded regarding commuting flows:

a. an important regional cohesion (more than interactions towards other territories including the metropolitan
region) which is especially significant for university graduates. In this regional cohesion, the role FUA centres
play is notorious, with a more noticeable intra-regional polycentrism for university graduates than for the AWP.
Partly because of the CLM HSR network configuration, which facilitates radial flows to/from the national
capital and has very few services between regional territories (such as the provincial capital cities) and partly
because the HSR is still very recent (built between 1992 and 2010), the high-capacity road network has played
an hegemonic role in this regional cohesion (which is reflected in the prevailing use of private car in commuting
in contrast to HSR).

b. a considerable integration in the metropolitan processes, but to a greater extent for the CLM AWP. This could
mean that while average regional workers employed in the Madrid region decide to locate/maintain their
residences in CLM taking advantage of lower land/housing prices, as education level (and consequently, salary)
increases, those HSP working in Madrid decide to locate/relocate within the metro region and only those ones
that work in CLM reside there. A supra-regional scale monocentric spatial structure of commuting is observed
regardless of education levels: the attraction of Madrid municipality represent more than 70% of the overall
commuting flows from the Madrid region. Nevertheless, it is important to bear in mind that FUA centres consist
of a total of eleven municipalities, when comparing their attraction role with that of Madrid municipality. In this
noteworthy metropolitan integration, the radial character of the CLM transport system (connecting with Madrid)
has played a significant role. In this case, the impact of HSR is more relevant since all the connections where
built to connect with the national capital and since almost all commuting trips made by HSR where directed
towards Madrid (according to the author’s surveys).

c. alow regional openness towards other national international regions.

Table 3. Modal split for commuting journeys.

Transportation mode
Car Interc.lty bus/ . High-speed rail Airplane Otl.ler/
conventional train various
CLM average working pop. 90.5 6.4 2.1 0.0 1.0
Highly-skilled prof. (residing in 88.3 1.2 4.7 0.0 5.8
CLM)

Source: authors’ 2012 surveys

7 This refers not to the different modes of transport used in the same trip (for instance in most cases, public transport travel require another

transportation mode to get to and from the station) but to different choices during the week.
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4.3. Business Travel Patterns

The third step of this paper compares business travel of average regional households with those of HSP in an
attempt to understand whether spatial organizations of commuting and business travel are different and consequently
the regional urban network has different attraction roles with regard to the type of functional linkage and education
level.

As expected, being involved in business travel is positively correlated with level of education: while the percentage
of AWP undertaking business trips was only 4.0%, this figure rose up to 81.2% for HSP.

In regards to travelled distances and conversely to commuting, business travel take place over longer distances (see
Table 4), although in this case they were not significantly affected by education level (being approximately 120 km).
This means that differences between both types of work related travel are greater for lower education levels: i.e.,
whereas for AWP average business travel distance was approximately 2.5 times that of commuting, for HSP, it was
approximately 1.6 times.

Table 4. Modal split for commuting journeys.

Distance
(km) (min)
CLM average working pop. 126.8 79
Highly-skilled prof. (residing in CLM) 120.8 72

Source: authors’ 2012 surveys

Thus, business travel could be characterized as long-distance (as Fig. 4 also depicts): only 31.8% of AWP and
28.0% of HSP travelled business distances under the 50km threshold. Nonetheless, in both cases, only more than 10%
of business trips were over 200km. As concluded from the average business distance comparison, the cumulative
distribution of business distances illustrates a similar behaviour for the AWP and HSP.
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Average working pop.

Road distance [Km]

Fig. (4). Average working population’s and highly-skilled professionals’ business travel distances, cumulative distribution. Source:
2012 authors’ surveys

Similarly to commuting, a significant proportion of business travel took place within CLM and was positively
influenced by education level (Fig. 5): higher rates of business trips within the regional territory were found among
university graduates (66.8%) rather than among the AWP (56.4%). Differences were also found regarding the
capabilities of the main CLM urban centres for attracting commuting flows: relevant concentrations of specialized
services/activities at FUA centres may explain the outstanding percentage of university educated professionals (41.1%)
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traveling for business purposes towards them compared to the AWP (29.2%). Thus, for an intra-regional scale, this
greater attraction of FUA centres would mean a more polycentric spatial organization of qualified workers’ business
travel. Interactions with both the Madrid region and the metropolitan centre were similar, regardless of education (see
Fig. 5).

100%

80% ... frEEEE AWP. Hsp
£ Engagement in business travel 4.0% 81.2%
E 60% - - .
g [l Madrid municipality Madrid region (total) 25.7% 26.5%
[%2] . .
§ 0% D Rest (.)f the Madrld Region CLM region (total) 56.4% 66.8%
'3 :..: Madrid Region (total)
] .
] [ CLM FUA centres Other region/country 17.9% 6.8%

20% - D Rest of the CLM Region Madrid munic. 22.1% 241%

:_.: CLM Region (total)
" [ ] Other region/country FUA centres 29.2% 41.1%
o -

AWP HSP

Fig. (5). Business linkages of Castilla-La Mancha average working population and highly-skilled professionals. Source: 2012
authors’ surveys

Not surprisingly in both cases, almost all business trips directed to that region were attracted by the metropolitan
centre (approximately 90%). This could mean a monocentric supra-regional spatial organization of business travel
where the traditional centre exerts a key role. Differences between the attractor roles of Madrid municipality and CLM
FUA centres were greater with increasing education level: 22.1% and 29.2%, respectively for AWP and 24.1% and
41.1% respectively for HSP. Finally, there was a greater engagement with other Spanish regions or countries for the
AWP (17.9%) than for qualified workers (6.8%).

Finally, in regards to modal split, private car was concluded to be the main mode of transportation for commuting
regardless education level (see section 3.3.4). Some scholars have already pointed out that having access to fast,
flexible, comfortable and affordable transport modes can facilitate commuting longer distances [93]. Hence, does the
greater distances covered for business purposes have an implication on transportation mode choice? That is to say, is the
car also prevailing for business travel or conversely, since further territories need to be reached, public transport start
exerting a more relevant role?

According to the authors’ surveys, regardless education level and similarly to commuting travel, an outstanding
percentage (more than 80%) of business trips was done by private car (see Table 5). Nevertheless, for HSP, public
transport modes, in particular HSR, acquires greater relevance for this travel purpose. This is in relation with distance
covered for business meeting in parallel to higher incomes which allow professionals to have access to faster transport
modes.

Table 5. Modal split for commuting journeys.

Transportation mode
Car Intercity bus/ conventional train High-speed rail Airplane
CLM average working pop. 90.8 2.7 52 0.1
Highly-skilled prof. (residing in CLM) 85.6 1.9 8.1 0.5

Source: authors’ 2012 surveys
To sum up, the following can be concluded in regards to business flows:
a. a significant proportion of business travel took place within CLM, and was positively influenced by education

level. In this relevant regional cohesion, the attractor role FUA centres played was noteworthy and greater for
HSP than for the average regional working population. It is remarkable that this role of FUA centres was greater
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than that exerted by the municipality of Madrid and is more noticeable for highly skilled than for the regional
population. This two facts show an intra-regional polycentric spatial structure of business flows and
consequently the consolidation of FUA centres as business destinations.

b. an outstanding monocentric integration in the metropolitan processes, where most of the trips directed to the
Madrid region were attracted by the metropolitan centre (approximately 90%) regardless education levels.

c. alower regional openness towards other national or international regions, more significant for the AWP than for
university graduates.

CONCLUSION

While much has been written regarding commuting or business meetings/travel, two main gaps are found in the
existing literature. First, most studies analysed commuting independent of business travel behaviour. Second, they
mainly focused on large global cities, urban regions and international relations paying little attention to rural or sparsely
populated areas. In an attempt to fill these gaps, the aim of this paper is to analyse commuting and business travel
spatial organizations for workers residing within a low density region influenced by metropolitan processes, paying
special attention to differences in workers’ education level and economic sector. These analyses are of relevant
importance due to the recent increasing dynamism of these rural regions, which is partly influenced by the funds
received from the European Union in order to promote their development and structural adjustment (f.e. improving their
transport systems).

The first general (and predictable) conclusion extracted from the analyses is the outstanding residential
concentration in the main (central) cities with increasing education levels.

Not surprisingly, education level impacts on commuting travel behaviour. However, contrary to what it could be
expected, in rural metro-adjacent regions, a lower percentage of HSP commute daily to a different municipality than the
AWP. This lower out-commuting for HSP together with their significant concentration in central cities would show: on
the one hand, that large proportions of high-skilled jobs must be concentrated in these cities; and on the other, that these
HSP’s preferences for residential location in rural metro-adjacent regions are strongly dependent on the features of the
city/neighbourhood, the amenities provided and that pollution, noise, congestion or land price issues were less relevant
for these professionals. In contrast, engagement in business travel is positively correlated with education level (i.e. for
CLM, the percentage of HSP undertaking business trips was twenty times larger than the one of the regional working
population). Moreover, the share of HSP traveling for business purposes is much greater than for commuting, and the
opposite occurs for the average population. However, distances covered for business purposes are not significantly
affected by education level.

But while fewer HSP travel daily from home to work compared to the regional working population, on average they
are more willing to commute longer distances. Nevertheless, noteworthy proportions of commutes take place over
short-distances regardless of education. Comparatively, business travel take place over longer distances than commuting
for all workers residing in rural metro-adjacent regions (being HSP more willing to undertake longer business trips).
This is in accordance with [57] who found a much more local geographical scope of commuting than business travel.
These longer distances covered for business trips derives in a greater use of HSR for this travel purpose (although
private car has been concluded to be the main mode of transportation for commuting and business regardless education
level), which is more outstanding as education level increases (as a consequence of their higher incomes).

To summarize, the comparison between CLM commuting and business travel patterns reveals that regardless of
education level, regional cohesion is greater for commuting than for business travel and openness to other Spanish
regions (different to the Madrilenian one) is greater for business trips than commuting. For both travel purposes, the
consolidation of an intra-regional polycentric urban structure (comprised by a set of main centralities which organize
the regional territory) is more noticeable for HSP than for AWP. Besides, in regards to metropolitan integration, for
HSP, it is greater for business travel than commuting while for the AWP it is greater for commuting than for business
purposes. Finally, while it has been concluded that the private car has a prevailing role in modal split both for
commuting and business travel, differences have been recorded in terms of travel purpose and education level: HSR
gets greater relevance among HSP and for business trips.

CONFLICT OF INTEREST

The authors confirm that this article content has no conflict of interest.



Education Influence on Work-related Travel The Open Transportation Journal, 2016, Volume 10 79

ACKNOWLEDGEMENTS

The authors would like to thank the "High speed rail and the city" conference organizing committee for giving us
the opportunity to participate in it. As well we gratefully acknowledge the contributions from external reviewers for
their valuable comments and the help received by the surveyed CLM high-schools and Architecture, Civil Engineering
and Legal Professional Associations. Finally, the authors really appreciate the economic support given by the Castilla-
La Mancha (Spain) Regional Research Plan, [PPI110-48-643], the Spanish National Research Plan [TRA2011-C03-01]
and the Spanish Teaching Fellowship Program [FPU12/01535].

REFERENCES

[1] A. Anas, R. Arnott, and K.A. Small, "Urban spatial structure", J. Econ. Lit., vol. 36, pp. 1426-1464, 1998.

[2] R. Camagni, and C. Salone, "Network urban structure in northern italy: elements for a theoretical framework", Urban Stud., vol. 30, no. 6, pp.
1053-1064, 1993.
[http://dx.doi.org/10.1080/00420989320080941]

[3] A.G. Champion, "A changing demographic regime and evolving polycentric urban region: consequences for the size, composition and
distributions of city populations", Urban Stud., vol. 38, pp. 657-677, 2001.
[http://dx.doi.org/10.1080/00420980120035277]

[4] R.C. Kloosterman, and S. Musterd, "The polycentric urban region: towards a research agenda", Urban Stud., vol. 38, pp. 623-633, 2001.
[http://dx.doi.org/10.1080/00420980120035259]

[5] B. Lambregts, The polycentric metropolis unpacked: concepts, trends, and policy in the Randstad Holland.. Amsterdam Institute for
Metropolitan and International Development Studies: Amsterdam, 2009.

[6] M. Kakihara, and C. Serensen, "Practicing mobile professional work: tales of locational, operational, and interactional mobility", J. Policy,
Regul. Strategy Telecomm. Inform. Media, vol. 6, no. 3, pp. 180-187, 2004.
[http://dx.doi.org/10.1108/14636690410549507]

[7] U. Fratesi, "The mobility of high-skilled workers - causes and consequences", Reg. Stud., vol. 48, no. 10, pp. 1587-1591, 2014.
[http://dx.doi.org/10.1080/00343404.2014.955689]

[8] R. Cervero, and K.L. Wu, "Sub-centring and commuting: evidence from the San Francisco bay area", Urban Stud., vol. 35, no. 7, pp.
1059-1076, 1998.
[http://dx.doi.org/10.1080/0042098984484]

[9] H. Titheridge, and P. Hall, "Changing travel to work patterns in South East England", J. Transp. Geogr., vol. 14, no. 1, pp. 60-75, 2006.
[http://dx.doi.org/10.1016/j.jtrangeo.2005.06.006]

[10] L. van der Laan, "Changing urban systems: an empirical analysis at two spatial levels", Reg. Stud., vol. 32, pp. 235-247, 1998.
[http://dx.doi.org/10.1080/00343409850119733]

[11]  A. Aguiléra, M.H. Massot, and L. Proulhac, "Exploring the relationship between work and travel behaviour on weekdays. An analysis of the
Paris Region Travel Survey over 20 years", Transp. Res. Rec., vol. 2135, pp. 69-77, 20009.
[http://dx.doi.org/10.3141/2135-09]

[12]  W.A. Clark, and M. Kuijpers-Linde, "Commuting in restructuring urban regions", Urban Stud., vol. 3, pp. 465-483, 1994.
[http://dx.doi.org/10.1080/00420989420080431]

[13] J.C. Lowe, "Patterns of spatial dispersion in metropolitan commuting", Urban Geogr., vol. 19, no. 3, pp. 232-253, 1998.
[http://dx.doi.org/10.2747/0272-3638.19.3.232]

[14]  J.C. Garcia-Palomares, "Urban sprawl and travel to work: the case of the metropolitan area of Madrid", J. Transp. Geogr., vol. 18, pp.
197-213, 2010.
[http://dx.doi.org/10.1016/j.jtrangeo.2009.05.012]

[15]  G. Lyons, and K. Chatterjee, "A human perspective on the daily commute: costs, benefits and trade-offs", Transp. Rev., vol. 28, no. 2, pp.
181-198, 2008.
[http://dx.doi.org/10.1080/01441640701559484]

[16] M. Renkow, and D. Hoover, "Commuting, migration, and rural-urban population dynamics", J. Reg. Sci., vol. 40, no. 2, pp. 261-287, 2000.
[http://dx.doi.org/10.1111/0022-4146.00174]

[17]  T. Schwanen, F.M. Dieleman, and M. Dijst, "Car use in netherlands daily urban systems: does polycentrism result in lower commute times?",
Urban Geogr., vol. 24, no. 5, pp. 410-430, 2003.
[http://dx.doi.org/10.2747/0272-3638.24.5.410]

[18]  A. Jones, "Conceptualising business mobilities: towards an analytical framework", Res. Trans. Business Manag., vol. 9, pp. 58-66, 2013.
[http://dx.doi.org/10.1016/j.rtbm.2013.08.003]

[19]  A.Millard-Bell, and L. Schipper, "Are we reaching peak travel? Trends in passenger transport in eight industrialised countries", Transp. Rev.,
vol. 31, no. 3, pp. 357-378, 2011.
[http://dx.doi.org/10.1080/01441647.2010.518291]


http://dx.doi.org/10.1080/00420989320080941
http://dx.doi.org/10.1080/00420980120035277
http://dx.doi.org/10.1080/00420980120035259
http://dx.doi.org/10.1108/14636690410549507
http://dx.doi.org/10.1080/00343404.2014.955689
http://dx.doi.org/10.1080/0042098984484
http://dx.doi.org/10.1016/j.jtrangeo.2005.06.006
http://dx.doi.org/10.1080/00343409850119733
http://dx.doi.org/10.3141/2135-09
http://dx.doi.org/10.1080/00420989420080431
http://dx.doi.org/10.2747/0272-3638.19.3.232
http://dx.doi.org/10.1016/j.jtrangeo.2009.05.012
http://dx.doi.org/10.1080/01441640701559484
http://dx.doi.org/10.1111/0022-4146.00174
http://dx.doi.org/10.2747/0272-3638.24.5.410
http://dx.doi.org/10.1016/j.rtbm.2013.08.003
http://dx.doi.org/10.1080/01441647.2010.518291

80 The Open Transportation Journal, 2016, Volume 10 Mohino et al.

[20]
(21]

(23]

[25]

S. Sassen, Globalization And Its Discontents: Essays on the New Mobility of Money and People. Free Press: New York, 1999.

R. Cervero, "Mixed land-uses and commuting: evidence from the American Housing Survey", Transp. Res. Part A Policy Pract., vol. 30, no.
5, pp- 361-377, 1996.
[http://dx.doi.org/10.1016/0965-8564(95)00033-X]

T. Nielsen, S. Alexander, and H.H. Hovgesen, "Exploratory mapping of commuter flows in England and Wales", J. Transp. Geogr., vol. 16,
pp- 90-99, 2008.
[http://dx.doi.org/10.1016/j.jtrangeo.2007.04.005]

M.J. Burger, B. de Goei, L. van der Laan, and F.J. Huisman, "Heterogeneous development of metropolitan spatial structure: evidence from
commuting patterns in English and Welsh city-regions, 1981-2001", Cities, vol. 28, pp. 160-170, 2011.
[http://dx.doi.org/10.1016/j.cities.2010.11.006]

S. Hincks, and C. Wong, "The spatial interaction of housing and labour markets: commuting flow analysis of North West England", Urban
Stud., vol. 47, no. 3, pp. 620-649, 2010.
[http://dx.doi.org/10.1177/0042098009349777]

K. Manaugh, L.F. Miranda-Moreno, and A.M. El-Geneidy, "The effect of neighbourhood characteristics, accessibility, home-work location,
and demographics on commuting distances", Transportation, vol. 37, no. 4, pp. 627-646, 2010.
[http://dx.doi.org/10.1007/s11116-010-9275-z]

J.V. Beaverstock, B. Derudder, J. Faulconbridge, F. Witlox, Eds., International Business Travel in the Global Economy.. Ashgate: Farnham,
2010.

G. Lyons, "The social practices surrounding meetings", Res. Transp. Business Manag., vol. 9, pp. 50-57, 2013.
[http://dx.doi.org/10.1016/j.rtbm.2013.03.001]

K.J. Mason, "Future trends in business travel decision making", J. Air Trans., vol. 7, no. 1, pp. 47-68, 2002.

M. Résdnen, A. Moberg, M. Picha, and C. Borggren, "Meeting at a distance: experiences of media companies in Sweden", Technol. Soc., vol.
32, pp. 264-273, 2010.
[http://dx.doi.org/10.1016/j.techsoc.2010.10.002]

D. Bell, and M. Jayne, "Small cities? towards a research agenda", Inter. J. Urban and Reg. Stud., vol. 33, no. 3, pp. 683-699, 2009.
[http://dx.doi.org/10.1111/j.1468-2427.2009.00886.x]

S. Harris, A. Alasia, and R. D. Bollman, "Rural commuting: Its relevance to rural and urban labour markets", Rural. Small Town Canada
Anal. Bull., vol. 7, no. 6, 2008.

B. van Heur, "Small cities and the geographical bias of creative industries research and policy", J. Policy Res. Tour., Leisure Events, vol. 2,
no. 2, pp. 189-192, 2010.
[http://dx.doi.org/10.1080/19407963.2010.482281]

J. Millar, and J. Salt, "Portfolios of mobility: the movement of expertise in transnational corporations in two sectors - aerospace and extractive
industries", Glob. Netw., vol. 8, no. 1, pp. 25-50, 2008.
[http://dx.doi.org/10.1111/j.1471-0374.2008.00184.x]

B. Andersen, J. Howells, R. Hull, I. Miles, and J. Roberts, Knowledge And Innovation In The New Service Economy.. Edward Elgar:
Cheltenham, 2000.

M.B. Green, and S.P. Meyer, "Occupational stratification of rural commuting", In: R.D. Bollman, and J.M. Bryden, Eds., Rural Employment:
An International Perspective.. CAB International: Wallingford, U.K., 1997.

C.J. Mitchell, "Population change and external commuting in Canada’s rural small town municipalities: 1996-2001", Can. J. Reg. Sci., vol.
28, no. 3, pp. 461-486, 2005.

F. Pillet, M. C. Caiiizares, A. R. Ruiz, H. Martinez, J. Plaza, and J. F. Santos, "El policentrismo en Castilla-La Mancha y su analisis a partir de
la poblacion vinculada y el crecimiento demografico", Scripta Nova, vol. 14, no. 321, 2014.

E. Sandow, "Commuting behaviour in sparsely populated areas: evidence from northern Sweden", J. Transp. Geogr., vol. 16, pp. 14-27, 2008.
[http://dx.doi.org/10.1016/j.jtrangeo.2007.04.004]

F. Schindegger, and C. Krajasits, "Commuting: Its importance for rural employment analysis", In: R.D. Bollman, and J.M. Bryden, Eds.,
Rural Employment: An International Perspective.. CAB International: Wallingford, U.K., 1997, pp. 164-176.

M.J. Burger, E.J. Meijers, and F.G. van Oort, "Multiple perspectives on functional coherence: heterogeneity and multiplexity in the
Randstad", Tijdschr. Econ. Soc. Geogr., vol. 105, no. 4, pp. 444-464, 2014.
[http://dx.doi.org/10.1111/tesg.12061]

M.C. Burns, J. Roca, M. Moix, and M. Ulied, "El sistema metropolitan de la macrorregion de Madrid", Urban, vol. 14, pp. 72-79, 2009.

E. Solis, J. M. Urefia, and B. Ruiz-Apilanez, "Transformacion del sistema urbano-territorial en la region central de la Espafia peninsular: la
emergencia de la region metropolitana policéntrica madrilena", Scripta Nova, vol. 6, no. 420, 2012.

J.M. Bryden, and K. Hart, "A new approach to rural development in europe", In: Germany, Greece, Scotland and Sweden. Mellen Studies in
Geography 9. The Edwin Mellen Press: Queenston, Lampeter, 2004.


http://dx.doi.org/10.1016/0965-8564(95)00033-X
http://dx.doi.org/10.1016/j.jtrangeo.2007.04.005
http://dx.doi.org/10.1016/j.cities.2010.11.006
http://dx.doi.org/10.1177/0042098009349777
http://dx.doi.org/10.1007/s11116-010-9275-z
http://dx.doi.org/10.1016/j.rtbm.2013.03.001
http://dx.doi.org/10.1016/j.techsoc.2010.10.002
http://dx.doi.org/10.1111/j.1468-2427.2009.00886.x
http://dx.doi.org/10.1080/19407963.2010.482281
http://dx.doi.org/10.1111/j.1471-0374.2008.00184.x
http://dx.doi.org/10.1016/j.jtrangeo.2007.04.004
http://dx.doi.org/10.1111/tesg.12061

Education Influence on Work-related Travel The Open Transportation Journal, 2016, Volume 10 81

ESPON, Second Tier Cities in Territorial Development in Europe: Performance, Policies and Prospects (Final Report). ESPON & European
Institute of Urban Affairs: Liverpool, 2012.

J.I. Hodos, Second cities: Globalisation and Local Politics in Manchester and Philadelphia.. Temple University Press: Philadelphia, 2011.

S. Nutley, "Monitoring rural travel behavior: a longitudinal study in Northern Ireland 1979-2001", J. Transp. Geogr., vol. 13, no. 3, pp.
247-263, 2005.
[http://dx.doi.org/10.1016/j.jtrange0.2004.07.002]

OECD, Promoting Growth In All Regions: Lessons From Across The OECD . Paris, 2012.

N. Baum-Snow, "Suburbanization and transportation in the monocentric model", J. Urban Econ., vol. 62, pp. 405-423, 2007.
[http://dx.doi.org/10.1016/j.jue.2006.11.006]

E. Solis, I. Mohino, and J.M. Ureiia, "Global metropolitan-regional scale in evolution: metropolitan intermediary cities and metropolitan
cities", Eur. Plann. Stud., vol. 23, no. 3, pp. 568-596, 2014.
[http://dx.doi.org/10.1080/09654313.2013.878691]

N. Brenner, "Cities and territorial competitiveness", In: C. Rumford, Ed., The SAGE Handbook Of European Studies.. SAGE Publications
Ltd.: London, 2009, pp. 442-464.
[http://dx.doi.org/10.4135/9780857021045.n25]

E. Solis, and M.A. Troitifio, "El paradigma de la red: bases para una nueva interpretacion del territorio y de los procesos escalares de la
urbanizacion", Boletin de la AGE, vol. 60, pp. 141-164, 2012.

J.M. Urena, and J.J. Muruzabal, "Sostenibilidad y eficiencia econémica en el transporte de la Comunidad de Madrid: evolucion de la ultima
década", Revista Instituto Estudios Economicos, vol. 1 & 2, pp. 191-222, 2006.

B. Derudder, L. Devriendt, N. van Nuffel, and F. Witlox, "Geographies of business air travel in Europe", In: J. Faulconbridge, and F. Witlox,
Eds., International Business Travel In The Global Economy, J. V. Beaverstock B. Derudder.. Ashgate: Farnham, 2010, pp. 31-56.

ESPON, Urban-Rural Relations In Europe (Final Report).. Centre for Urban and Regional Studies-Helsinki University of Technology:
Helsinki, 2006.

A. Aguiléra, "Business travel and mobile workers", Transp. Res. Part A Policy Pract., vol. 42, pp. 1109-1116, 2008.
[http://dx.doi.org/10.1016/j.tra.2008.03.005]

J.M. Urena, and J.J. Muruzabal, "Sostenibilidad y eficiencia econémica en el transporte de la Comunidad de Madrid: evolucion de la ultima
década", Revista Instituto Estudios Economicos, vol. 1 & 2, pp. 191-222, 2006.

M. Burger, B. van der Knaap, and R.S. Wall, "Polycentricity and the multiplexity of urban networks", Eur. Plann. Stud., vol. 22, no. 4, pp.
816-840, 2014.
[http://dx.doi.org/10.1080/09654313.2013.771619]

M.G. Boarnet, and S. Sarmiento, "Can land-use policy really affect travel behavior? A study of the link between non-work travel and land-use
characteristics", Urban Stud., vol. 35, no. 7, pp. 1155-1169, 1998.
[http://dx.doi.org/10.1080/0042098984538]

R. Cervero, and K. Kockelman, "Travel demand and the 3Ds: density, diversity, and design", Transp. Res. Part D Transp. Environ., vol. 3,
pp- 199-219, 1997.
[http://dx.doi.org/10.1016/S1361-9209(97)00009-6]

F. Le Néchet, "Urban spatial structure, daily mobility and energy consumption: a study of 34 European cities", Cybergeo: Eur. J. Geo., 580,
2012. Available from: http://cybergeo.revues.org/24966
[http://dx.doi.org/10.4000/cybergeo.24966]

S. Sultana, "Job/housing imbalance and commuting time in the atlanta metropolitan area: exploration of causes of longer commuting time",
Urban Geogr., vol. 23, no. 8, pp. 728-749, 2002.
[http://dx.doi.org/10.2747/0272-3638.23.8.728]

F. Cristaldi, "Commuting and gender in Italy: a methodological issue", Prof. Geogr., vol. 57, no. 2, pp. 268-284, 2005.
[http://dx.doi.org/10.1111/5.0033-0124.2005.00477.x]

G. Giuliano, and K.A. Small, "Is the journey to work explained by urban structure?", Urban Stud., vol. 9, pp. 1485-1500, 1993.
[http://dx.doi.org/10.1080/00420989320081461]

G. Giuliano, and A. Gillespie, "Research issues regarding societal change and transport", J. Transp. Geogr., vol. 5, no. 3, pp. 165-176, 1997.
[http://dx.doi.org/10.1016/S0966-6923(97)00014-8]

C. Kim, S. Sang, Y. Chun, and W. Lee, "Exploring urban commuting imbalance by jobs and gender", Appl. Geogr., vol. 32, pp. 532-545,
2012.
[http://dx.doi.org/10.1016/j.apgeog.2011.07.001]

M.P. Kwan, "Gender, the home-work link, and space-time patterns of non-employment activities", Econom.Geo. , vol. 75, pp. 370-394, 1999.
K.R. Ma, and D. Banister, "Excess commuting: a critical review", Trans. Rev, vol. 26, no. 6, pp. 749-767, 2006.

P. Naess, "Accessibility, activity participation and location of activities: exploring the links between residential location and travel
behaviour", Urban Stud., vol. 43, no. 3, pp. 627-652, 2006.


http://dx.doi.org/10.1016/j.jtrangeo.2004.07.002
http://dx.doi.org/10.1016/j.jue.2006.11.006
http://dx.doi.org/10.1080/09654313.2013.878691
http://dx.doi.org/10.4135/9780857021045.n25
http://dx.doi.org/10.1016/j.tra.2008.03.005
http://dx.doi.org/10.1080/09654313.2013.771619
http://dx.doi.org/10.1080/0042098984538
http://dx.doi.org/10.1016/S1361-9209(97)00009-6
http://dx.doi.org/10.4000/cybergeo.24966
http://dx.doi.org/10.2747/0272-3638.23.8.728
http://dx.doi.org/10.1111/j.0033-0124.2005.00477.x
http://dx.doi.org/10.1080/00420989320081461
http://dx.doi.org/10.1016/S0966-6923(97)00014-8
http://dx.doi.org/10.1016/j.apgeog.2011.07.001

82 The Open Transportation Journal, 2016, Volume 10 Mohino et al.

[69]

[70]

(71]

[72]

(73]

[74]

[http://dx.doi.org/10.1080/00420980500534677]

J. Prashker, Y. Shiftan, and P. Hershkovitch-Sarusi, "Residential choice location, gender and the commute trip to work in Tel Aviv", J.
Transp. Geogr., vol. 16, pp. 332-341, 2008.
[http://dx.doi.org/10.1016/j.jtrangeo.2008.02.001]

E. Elldér, "Commuting choices and residential built environments in Sweden, 1990-2010: a multilevel analysis", Urban Geogr., vol. 35, no. 5,
pp- 715-734,2014.
[http://dx.doi.org/10.1080/02723638.2014.916906]

P. Huber, "Are commuters in the EU better educated than non-commuters but worse than migrants?", Urban Stud., vol. 51, no. 3, pp. 509-525,
2014.
[http://dx.doi.org/10.1177/0042098013498282]

B.S. Lee, and J.F. McDonald, "Determinants of commuting time and distance for Seoul residents: The impact of family status on the
commuting of women", Urban Stud., vol. 40, no. 7, pp. 1283-1320, 2003.
[http://dx.doi.org/10.1080/0042098032000084604]

M. Ohman, and U. Lindgren, "Who is the long-distance commuter? Patterns and driving forces in Sweden", Cybergeo: Eur. J. Geo., 243,
2003. Available from: http://cybergeo.revues.org/4118

M.T. Gallo, R. Garrido, and M. Vivar, "Cambios territoriales en la Comunidad de Madrid: policentrismo y dispersion", EURE, vol. 36, no.
107, pp. 49-65, 2010.

B. Sanz, and D. Vizcaino, "Analisis socioecondmico. ", Available from: http://www.madrid.es/UnidadesDescentralizadas/UDCObserv
Economico/BarometroEconomia/2014/Primer%?20trimestre/Ficheros/39%20barometro_Completo.pdf, 2014.

"INE Censo de Poblacion y Viviendas 1981", Instituto Nacional de Estadistica: Espaiia, 1981.
"INE Censo de Poblacion y Viviendas 2001", Instituto Nacional de Estadistica: Espaiia, 2001.
"INE Censo de Poblacion y Viviendas 2011", Instituto Nacional de Estadistica: Espaiia, 2011.

F. Cebrian, and A. Cebrian, "Los desequilibrios en la estructura urbana de Castilla La Mancha", Papeles de Geografia, vol. 32, pp. 42-59,
2000.

M. Garmendia, J.M. Ureiia, and J.M. Coronado, "Cambios en la estructura territorial debidos a nuevas conexiones de alta velocidad en
territorios aislados: la provincia de Ciudad Real en Espana", EURE, vol. 37, no. 110, pp. 89-115, 2011.
[http://dx.doi.org/10.4067/S0250-71612011000100004]

T. Schwanen, F.M. Dieleman, and M. Dijst, "Travel behavior in Dutch monocentric and polycentric urban systems", J. Transp. Geogr., vol. 9,
pp. 173-186, 2001.
[http://dx.doi.org/10.1016/S0966-6923(01)00009-6]

J.M. Albertos, J. Noguera, M.D. Pitarch, and J. Salom, "La movilidad diaria obligada en la Comunidad Valenciana entre 1991 y 2001:
Cambio territorial y nuevos procesos", Cuadernos Geografia, vol. 81-82, pp. 93-118, 2007.

P. Arnfalk, and B. Kogg, "Service transformation - managing a shift from business travel to virtual meetings", J. Clean. Prod., vol. 11, pp.
859-872, 2003.
[http://dx.doi.org/10.1016/S0959-6526(02)00158-0]

J.R. Faulconbridge, J.V. Beaverstock, B. Derudder, and F. Witlox, "Corporate ecologies of business travel in professional service firms:
Working towards a research agenda", Eur. Urban Reg. Stud., vol. 16, no. 3, pp. 295-308, 2009.
[http://dx.doi.org/10.1177/0969776409104694]

B. Hermelin, and K. Trygg, "New geographies of work: a case study from Sweden", Urbani Izziv, vol. 23, no. 1, pp. 126-134, 2012.
[http://dx.doi.org/10.5379/urbani-izziv-en-2012-23-supplement-1-012]

V. Helminen, and M. Ristiméki, "Relationships between commuting distance, frequency and telework in Finland", J. Transp. Geogr., vol. 15,
pp. 331-342,2007.
[http://dx.doi.org/10.1016/j.jtrange0.2006.12.004]

A. Felstead, N. Jewson, and S. Walters, "The shifting locations of work: new statistical evidence on the spaces and places of employment",
Work Employ. Soc., vol. 19, no. 2, pp. 415-431, 2005.
[http://dx.doi.org/10.1177/0950017005053186]

J. Salt, "Business travel and portfolios of mobility within global companies", In: J.V. Beaverstock, B. Derudder, J. Faulconbridge, and F.
Witlox, Eds., International Business Travel In The Global Economy.. Ashgate: Farnham, 2010, pp. 107-125.

G. Russo, F. Teschi, A. Reggiani, and P. Nijkamp, "Commuter effects on local labour markets: a German modelling study", Urban Stud., vol.
51, no. 3, pp. 493-508, 2014.
[http://dx.doi.org/10.1177/0042098013498281]

S. Grimes, "Rural areas in the information society: diminishing distance or increasing learning capacity?", J. Rural Stud., vol. 16, no. 1, pp.
13-21, 2000.
[http://dx.doi.org/10.1016/S0743-0167(99)00027-3]

M. Storper, and A.J. Venables, "Buzz: face-to-face contact and the urban economy", J. Econ. Geogr., vol. 4, pp. 351-370, 2004.
[http://dx.doi.org/10.1093/jnlecg/Ibh027]


http://dx.doi.org/10.1080/00420980500534677
http://dx.doi.org/10.1016/j.jtrangeo.2008.02.001
http://dx.doi.org/10.1080/02723638.2014.916906
http://dx.doi.org/10.1177/0042098013498282
http://dx.doi.org/10.1080/0042098032000084604
http://www.madrid.es/UnidadesDescentralizadas/UDCObservEconomico/BarometroEconomia/2014/Primer%20trimestre/Ficheros/39%20barometro_Completo.pdf
http://www.madrid.es/UnidadesDescentralizadas/UDCObservEconomico/BarometroEconomia/2014/Primer%20trimestre/Ficheros/39%20barometro_Completo.pdf
http://dx.doi.org/10.4067/S0250-71612011000100004
http://dx.doi.org/10.1016/S0966-6923(01)00009-6
http://dx.doi.org/10.1016/S0959-6526(02)00158-0
http://dx.doi.org/10.1177/0969776409104694
http://dx.doi.org/10.5379/urbani-izziv-en-2012-23-supplement-1-012
http://dx.doi.org/10.1016/j.jtrangeo.2006.12.004
http://dx.doi.org/10.1177/0950017005053186
http://dx.doi.org/10.1177/0042098013498281
http://dx.doi.org/10.1016/S0743-0167(99)00027-3
http://dx.doi.org/10.1093/jnlecg/lbh027

Education Influence on Work-related Travel The Open Transportation Journal, 2016, Volume 10 83

[92]

[95]

[100]

[101]

[102]

W. van Winden, L. van den Berg, and P. Pol, "European cities in the knowledge economy: towards a typology", Urban Stud., vol. 44, no. 3,
pp- 525-549, 2007.
[http://dx.doi.org/10.1080/00420980601131886]

E. Sandow, On the Road: Social Aspects of Commuting Long Distances to Work. Doctoral thesis.. Umea University: Umea, Sweden, 2011.

G. Santos, H. Moah, D. Potoglou, and T. von Brunn, "Factors influencing modal split of commuting journeys in medium-size European
cities", J. Transp. Geogr., vol. 30, pp. 127-137, 2013.
[http://dx.doi.org/10.1016/j.jtrangeo.2013.04.005]

N. Limtanakool, M. Dijst, and T. Schwanen, "On the participation in medium and long-distance travel: a decomposition analysis for the UK
and the Netherlands", Tijdschriftvoor Economische Sociale Geografie, vol. 97, no. 4, pp. 389-404, 2005.
[http://dx.doi.org/10.1111/j.1467-9663.2006.00347 .x]

R. Cervero, The Transit Metropolis: A Global Inquiry. Island Press: Washington, DC, 1998.
P.W. Newman, and J.R. Kenworthy, Cities and Automobile Dependence: A Sourcebook.. Gower: Aldershot, 1989.

P.W. Newman, and J.R. Kenworthy, "Urban design to reduce automobile dependence", Opolis: Int. J. Suburban Metropol. Stud., vol. 2, no. 1,
pp. 35-52, 2006.

C. Chen, H. Gong, and R. Paaswell, "Role of the built environment on mode choice decisions: additional evidence on the impact of density",
Transportation, vol. 35, no. 3, pp. 285-299, 2008.
[http://dx.doi.org/10.1007/s11116-007-9153-5]

J. Dargay, and M. Hanly, "Volatility of car ownership, commuting mode and time in the UK", Transp. Res. Part A Policy Pract., vol. 41, no.
10, pp. 934-948, 2007.
[http://dx.doi.org/10.1016/j.tra.2007.05.003]

T. Schwanen, "Urban form and commuting behaviour: a cross-European perspective", Tijdschr. Econ. Soc. Geogr., vol. 93, no. 3, pp.
336-343, 2002.
[http://dx.doi.org/10.1111/1467-9663.00206]

J.M. Ureiia, P. Menerault, and M. Garmendia, "The high-speed rail challenge for big intermediate cities: A national, regional and local
perspective", Cities, vol. 26, no. 5, pp. 266-279, 2009.
[http://dx.doi.org/10.1016/j.cities.2009.07.001]

© Mohino et al.; Licensee Bentham Open.

This is an open access article licensed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International Public License
(CC BY-NC 4.0) (https://creativecommons.org/licenses/by-nc/4.0/legalcode), which permits unrestricted, non-commercial use, distribution and
reproduction in any medium, provided the work is properly cited.


http://dx.doi.org/10.1080/00420980601131886
http://dx.doi.org/10.1016/j.jtrangeo.2013.04.005
http://dx.doi.org/10.1111/j.1467-9663.2006.00347.x
http://dx.doi.org/10.1007/s11116-007-9153-5
http://dx.doi.org/10.1016/j.tra.2007.05.003
http://dx.doi.org/10.1111/1467-9663.00206
http://dx.doi.org/10.1016/j.cities.2009.07.001
https://creativecommons.org/licenses/by-nc/4.0/legalcode

	The Influence of Education on Work-Related Travel in Rural Metro-Adjacent Regions: The Case of Castilla-La Mancha (Spain) 
	1. INTRODUCTION
	2. STUDY AREA: CENTRAL SPAIN AS A CASE STUDY
	2.1. Madrid Administrative Region 
	2.2. CLM Administrative Region 

	3. DATA SOURCES AND METHODOLOGICAL APPROACH
	3.1. Sampling and Data Collection
	3.2. Collected Data Processing Methodology

	4. FINDINGS: A COMPARISON OF THE CLM RURAL METRO-ADJACENT REGION HOUSEHOLDS AND HIGHLY-SKILLED PROFESSIONALS
	4.1. Residential Concentration
	4.2. Labour Commuting Patterns
	4.3. Business Travel Patterns

	CONCLUSION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




