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Abstract: With the growth of urban areas, cities are the centres of the great challenges of our society.
Urban form influences the metabolism of cities in multiple ways and mobility is one of them. De-
pending on the type of urban fabric, population, and activities located in them, travel needs and
modes of transport differences appear. As population is diverse, this relationship between urban
form and mobility probably has significant gender gaps that should be investigated. The aim of this
paper is to demonstrate the correlation between the type of urban fabric and people’s mobility pat-
terns, looking for significant gender differences in the number of trips and the mode of transport.
Data were collected from the survey done for the Mobility Plan of the Metropolitan Area of Valencia
and cadastral information. For statistical analysis, the PSPP program and Pearson's correlation co-
efficient were used. This paper demonstrates significant differences in relation to gender and modes
of transport. Women use more sustainable modes of transport, especially in dense and compact
cities. Urban sprawl increases mobility, especially trips using private motorised modes. On the con-
trary, more sustainable modes, like by foot, on bike, or using public transport, are used in compact
cities. Looking for sustainable mobility, women and density are key aspects which land planners
must take into account when designing cities.
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1. Introduction

Urban populations will account for almost 70% of the world's population by 2050 [1]
so SDG compliance must be found in cities. Furthermore, the development of cities shows
a process of urban expansion known as urban sprawl [2]. This phenomenon, characterised
by low urban densities and longer distances between urban fabrics [3], has social, eco-
nomic, and environmental effects [4-8], but it is not entirely clear how it affects mobility.
Travel distance and car use for commuting in the city outskirts have increased due to
urban sprawl [9, 10]. However, some, such as [11], argue that upward mobility is signifi-
cantly higher in compact than in large areas. They attribute it to better job accessibility in
more compact areas. Others argue that it depends on the scale of the study [12] and the
territorial context [13].

Changes as a consequence of the expansion of the dispersed territorial model and
new lifestyles affect different population groups differently [14]. Cities are not gender-
neutral and therefore offer important opportunities to narrow the gender gap and reduce
inequalities [15]. The inclusion of a gender perspective in urban planning and mobility
studies is a priority issue [16, 17]. Analysing cities from a gender perspective involves
considering the importance of gender roles [18]. According to [19], women carry out
multi-purpose activities and perform several tasks in the same trip, which are conditioned
by the transport model. Similarly, [20] argues that gender differences in mobility are due
to physical and social factors rooted in the cultural idiosyncrasies of the territory. Mobility
in cities is a complex and multidimensional issue [21]. Gender is one of the factors
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conditioning mobility [13-15, 18, 20, 22, 23]. However, there is little literature on analysing
the effect of urban form on this mobility.

The objective is to determine the influence of urban form on people's mobility in gen-
eral and by gender, analysing differences in reasons for travel and mode of transport. The
aim is to see if there are significant differences in mobility patterns by gender according
to the city's urban form. First, the urban structure of the city is defined on the basis of
urban form indicators such as density, surface area, and diversity. Second, the mobility
and socio-demographic characteristics of the people in the city are studied. Finally, a cor-
relation is made between the type of urban fabric and the mobility patterns identified.

2. Methods

The study area corresponds to the Metropolitan Area of Valencia (AMV) on the Med-
iterranean coast of the Iberian Peninsula. It has 71 municipalities and around 1.9 million
people. It covers an area of 2,133.1 km? and has a population density of 887 inhabitants
per km?. In the AMYV, almost five million trips are made every day [24]. The central part
of the AMV has dense and compact urban fabrics, while the more peripheral areas corre-
spond to more dispersed urban areas [25].

Data from the Basic Mobility Plan for the Valencia Metropolitan Area (PMOME) were
used [24]. The survey of 18,444 households, equivalent to 50,233 people, was analysed.
The survey provides data on individuals (gender, age, household characteristics, income,
number of vehicles, etc.) and trips (reason for trip, point of origin and destination, mode
of transport, duration, etc.). Then the map of transport zones defined according to admin-
istrative, land use, and population criteria was used. The proposed zoning identifies 560
transport zones. Data on buildings from the INSPIRE service of the Cadastral Cartography
of the General Directorate of the Cadastre of the Spanish Government were also used.
Two urban form indicators were calculated for each Transport Zone (TZ):

Density = Residential roof area (m?)/TZ area (hectares) (1)

Area = Residential roof area (m?2)/number of residential buildings (2)

The following variables were then obtained: Sum of trips; Sum of trips by sustainable
modes (walking and cycling); Sum of motorised trips (car, motorbike, and taxi); Sum of
public transport trips (bus, subway, and train). All of them were calculated by TZ, in total,
and by gender. Next, a bivariate correlation analysis (Pearson) was carried out with the
PSPP statistical programme between the different variables characteristic of mobility (de-
pendant) and characteristic of the urban form (independent). Pearson's correlation coeffi-
cients (R) and their significance (p) were obtained. p < 0.05 was significant so the correla-
tion coefficients were interpreted as follows: 0.4 < R < 0.7, medium high positive correla-
tion; 0 < R < 0.4, medium low positive correlation; 0.4 <R <0, medium low negative cor-
relation; 0.7 < R <-0.4, medium high negative correlation.

3. Results

Figure 1 shows that the city of Valencia has a higher intensity of residential use. The
compact historic urban cores of the different municipalities of the metropolitan area are
identified in contrast to the adjoining transport zones in numerous municipalities around
Valencia where there is a lower density associated with the existing urban sprawl [25].
Table 1 shows the correlation results showing the effect of the form indicators on total
trips and by gender. There is a positive correlation between density and number of trips,
which is in agreement with [11]. Analysing the results by mode, the correlation is negative
for motorised modes and positive for more sustainable modes and public transport. There
are therefore more trips, but higher densities favour the use of more sustainable modes of
public transport. Comparing the effect on gender, we find significant differences between
women and men: in the case of women, bicycle, taxi, and bus use is higher, and the use of
motorised modes lower. In terms of the size of buildings, which are larger in urban cen-
tres, there are also significant correlations showing more trips, greater use of sustainable
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modes of transport and public transport, with gender differences in the use of bicycles, 1
motorbikes, and taxis, with an increase in the use of these modes of transport by women 2
in urban centres. 3
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Figure 1. Residential density (m?/ha) and floor area of buildings (m?) 5
6
Table 1: Correlation between urban form variables and trips. 7
Variable " Densuvﬁ " Area )
Total trips 0.30 0.00 * 0.14 0.01 *
% trip by W / M -0.04 0.49 -0.02 0.72
Total motorised trips -0.38 0.00 * -0.07 0.21
% motorised trips by W/ M -0.11 0.05 * -0.03 0.52
Total sustainable trips 0.54 0.00 * 0.11 0.05 *
% sustainable trips by W /M -0.09 0.08 0.05 0.37
Total public transport trips 0.55 0.00 * 0.32 0.00 *
% public transport trips by W / M -0.02 0.76 -0.02 0.21
% trip by car by W /M -0.06 0.24 -0.02 0.79
% trip by motorbike by W /M 0.01 0.85 0.11 0.05 *
% trip by bicycle by W /M 021 0.00 * 0.12 0.03 *
% trip in taxi by W /M 0.20 0.00 * 0.12 0.03 *
% trip by bus by W /M 031 0.00 * 0.09 0.12
% trip by train/subway by W /M 0.01 0.83 -0.01 0.82
W= Female; M = Male; * = Significant 8
3. Conclusions 9
With this paper, it has been possible to show the influence that the shape of the city 10
has on mobility, highlighting significant differences by mode of transport and gender. The 11
disperse city, associated with lower densities, does not increase total trips, but it does in- 12
crease trips by private motorised modes of transport to the detriment of the more sustain- 13
able modes of walking, cycling, and public transport. In addition, the higher proportion 14
of sustainable modes of travel in urban centres has a clear gender component, as women 15
are more likely to change their mode of transport than men, leaving the motor vehicle 16
behind when they have alternatives to travel by more sustainable modes, such as walking, 17
the bus, or the subway. 18
19
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