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Abstract

The understanding of all needs is essential to build more effective mobility plans that
integrate new mobility solutions into an inclusive and fair transport system. Moreover, to
increase women's participation in the transport sector, there are several barriers that need to
be overcome the gender gap, including stereotypes that are especially difficult to eliminate. For
this purpose, TInnGO project adopts a modelling approach that embraces multiple methods for
the wunderstanding of w o imabitityd that cowderdflect in bettet jebr ms o f
opportunities, the formulation of new datasets and the deduction of policy-related conclusions

to be employed in future planning.
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Abbreviations

AV: Automated Vehicle

BEV: Battery Electric Vehicle

CAV: Connected and Automated Vehicle
DRT: Demand Responsive Transport
EV: Electricvehicle

GAP: Gender Action Plan

GPS: Global Positioning System

ITF: International Transport Forum
MaasS: Mobility as a Service

P2P: Peer To Peer

PT: Public Transport
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1. Introduction

TinnGO project deals with the topic of gender inequalities in mobility opportunities and
transport employment. It aims to develop a framework and mechanisms for a sustainable game
change in European transport using the transformative strategy of gender and diversity
sensitive smart mobility. Contemporary <challenges
mobility needs are explored, creating a route for Gender Sensitive Smart Mobility in European
Transport, which considers the diversity of different groups.

Close collaboration with the cities of Lisbon (Portugal), Valencia (Spain), Copenhagen
(Denmark), Vilnius (Lithuania), Hannover (Germany), Thessaloniki (Greece), lle-de-France
(France), Turim (Italy), Alba lulia (Romania), West Midlands (Northampton, Coventry and
Birmingham - United Kingdom) will ensure the link of the developed research to real issues
tackled in mobility experiences of different groups. Experiences in the 10 European cities will
be feeding a European Observatory developed for TinnGO, which will act as a data repository,
successful practices exchange platform and policy testing collector.

The work presented in this deliverable builds on the insights provided by Task 4.1 and the
identified issues of gender and diversity in transport. Building on this knowledge as well as the
knowledge produced in our surveys, the work to be presented is threefold, covering
socioeconomic, personal and technical aspects. After designating these aspects, we will feed
into GAPs, which target the restrictions originating at the transport system and help to facilitate
Gender Smart Mobility, taking into account the diversity of user needs. Perceptions and
attitudes of marginalized groups in transport will be analyzed towards the topics of mobility,
safety, and security, employment, and sustainability. The impact of stereotypes on transport
opportunities and employment in the transport sector will be assessed. Additionally, the
relationship between aspects such as frequency of trips, number of trips performed per day and
satisfaction of women with the transport system and the characteristics of the people and the
transport system will be analyzed using bivariate and simulation models. An obstacle to a
sustainable transport system is moreover that although environmental issues constitute a
significant issue worldwide, people are little aware or adequately informed about the
environmental impact of their transport behaviour. It is time to start quantifying the impact of
transport footprint to passenger choices by estimating the preferences of different types of

passengers.
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1.1 Objectives

This deliverable aims to contribute to two of the project’s goals: objective 1 (O1) -
ifAssessment of the specific transport requ
5 (05) 1 fi Cr ienadf opportunities for the development of gender-sensitive smart mobility
products and serviceso.

By reviewing the current gender-oriented practices in transport planning, a knowledge
fipool 06 of gendered mobil ity behanspod sericeawildbe
generated and therefore, help to build the framework of O1.

Moreover, the advent of new technologies for transport services and the upcoming vehicle
technologies undoubtedly will change the mobility opportunities in societies in the near future.
Such developments will be reviewed and analyzed under the scope of their potential to bridge
existing gender inequalities in mobility and employment and to prevent future ones. This
analysis will contribute to O5.

Therefore, by exploring the perceptions and attitudes of genders towards new mobility
services, this deliverable aims to:

A Review current considerations of gender requirements in transport planning

practices;
A Identify modelling approaches to gender-focused transport studies;
A Identify inequalities in mobility employment opportunities;

Present the results of focus group interviews conducted in the TinnGO hubs during
which gender experiences were collected among different European countries;

A Design a survey to assess gender differences in mobility perceptions, satisfaction,
preferences and intentions in the TinnGO hubs;

A Present the modelling framework of mobility behaviour and intention to use new

services.

It should be highlighted that this deliverable builds on previous work of the EU project 1
METPEX, which looked at the whole passenger journey and designated multi-modal Key

Performance indicators for passenger experience.

1.2 Structure
The current deliverable is organized as follows. After this introduction, Section 2 presents
background research and knowledge on gender issues in transport employment and mobility
opportunities. Section 3 presented expected changes to be seen in future transport systems
and explores their impact on gender equity issues in transport. The fourth part (Section 4)
presents the methodological framework and finally, in Section 5, conclusions and the next steps

are described.

i rements

gendered
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2. Background research on gender-issues in transport

A good transportation system with different mobility options can have a significant impact
oni ndi v iquhlityaof I§efy enabling them to access desired destinations (Boisjoly et al.,
2017). Transport systems and their quality influence the choices of each individual and the way
they organize numerous activities such as work, leisure, social events, shopping, education,
and health. Lack of accessibility to the transport network results in unequal opportunities in
societies. Social exclusion does not happen because of the absence of opportunities but
because of a lack of access to them (Preston et al., 2007). Examples of social barriers include
the difficulty in access employment and essential public facilities and services such as health
and education, and the engagement to social and leisure activities (The Social Policy Research
Unit, 2000 in Angy, et al., 2013). As mobility plays an essential role in developing cities and
promotes quality of life for individuals, access to good mobility solutions is highly related to well
being of each individual (Delbosc and Currie, 2011; Thynell, 2016). Equitable access to
opportunities, reduction of negative externalities of transport for all, and representative
involvement in decision-making, all of these with an emphasis on marginalized groups, are
essential for the provision of inclusive transport systems (Boisjoly, 2017).

Inclusive mobility could be a key factor in reducing social segregation, but many people
still suffer from problems related to access to essential facilities such as health care or social
services (Lucas, 2004 in Thynell, 2016; Gauvin, et al., 2019). Low-income individuals
experience a higher level of exposure and might face more significant barriers to accessibility,
given the financial and location constraints (Boisjoly, G., 2017). However, social exclusion is
broader than the concept of poverty and refers to
support as a result of a combination of factors that may include unemployment, low income,
di scrimination, c¢r i meand@umig 2@bor skill sdo (Del bosc

Church (2000) cited in Angi, et al. (2013) and Delbosc and Currie (2011) classified mobility
limitations into six categories:

- Physical exclusion: occurs when physical limitations hinder the accessibility of the
movement of people or specific groups, such as vehicle design, the lack of facilities for the
disabled, or the lack of information about the travel schedule;

- Geographic exclusion: occurs when settlement location prevent someone or some
groups from accessing transportation services, for example, the suburbs that have limited
accessibility

- Exclusion of facilities: occurs when the distance and the availability of existing public

facilities hinder a person or group of people from accessing the facility.
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- Economic exclusion: occurs when the cost to travel inhibits a person or group of people

to access facilities or work that affects earnings.

- Exclusion related to time: occurs when the need of time to do other activities such as:

raising children, caring for sick family members, reducing the availability of time to travel

- Exclusion related to fear: occurs when the fear of personal safety, inhibits a person

from using public space or public transportation.

- Exclusion of space: occurs when spatial arrangement inhibits a person or group of

people to access public spaces, such as the VIP waiting room at the station.

Focusing on the gender equity in transport, although research affirms the importance of

inclusive mobility as an important factor for the development of societies, traffic and transport

policies stildl do not r e s p ¢ mobilite mpeda (Thygell, 20d6; wo men 6 s«

Gauvinet al., 2019). The lack of detailed gender statistics, proper identification of the problem,
equal involvement of men and women in the decision-making process, gender impact
assessments (CIVITAS Wiki, 2016) and the lack of robust data characterizing the lives of
women, especially their daily journeys (Gauvin et al., 2019) have been identified as main
barriers to the adoption of more gender-equal policies. It is suggested that in order to tackle
these identifiedobstacle s, pol i cymaker s -cpal appdopthé@dotdomt he i
of transport innovations as an alternativetothewell-e st ab | i sdlbemh 0 tpapct i ces t hat
decisions made by transport, business and governance stakeholders poorly validated by users
before their application (Jain, et al., 2011).
The next section summarizes the state-of-the-art and practice in gender-wise mobility
choices and attitudes, perceptions of women on new and sustainable mobility services as well

as their position in the transport industry.

2.1 Gendered mobility behaviour

The sociodemographic background, including the responsibilities for accompanying and
supply trips, lead to different activity patterns and a gender mobility gap. Women's mobility is
generally characterized as more challenging than men's, often due to the complexity of the
time-space arrangements women face (Jain et al., 2011). Studies show that men often have
linear and standard travel patterns (to and from the workplace, without interruptions). In
contrast, women frequently have shorter travel patterns, involving other destinations besides
the workplace to cover other personal or social needs: schools, hospitals, and health centres,
supermarkets as an outcome of the multiple responsibilities they need to undertake in their
daily lives, reflective of the role they have in societies. Mot her sd& acti vity patterns ¢
increase due to the presence of children, but less so among fathers (Scheiner and Rau, 2017).

Women are more likely to use public transportation (European Parliament, 2012) than men,
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who in a traditional society make trips to work by car and also get the first right to car usage in
a household (Singh, 2019). The activities women need to perform are time-consuming and
entail the need to engage in synchronizing, planning and coordinating with household members
and with the temporal and spatial patterns of public transport availability as well as those of
other facilities and services such as shops, schools, care services, amongst others (European
Parliament, 2012). All this originates in the creation of a trip chaining far more complex to
women as it can be seen in Figure 1. Hence, to fully understand gender-based mobility, it is

necessary first to frame the institutional and family content in which each individual lives.

Employment only (men) Domestic work plus employment (women)
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I
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I
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Figurel-A A nor mal day for a woman fr«
(Source: based in Lehner-Lierz, U., 2003 in CIVITAS Wiki Consortium, 2016)

For example, Finland is characterized as a country with a profile of the most permissive
parenting norms, the highest levels of social trust and the most gender-equal work-family
arrangements (Craig and Tienoven, 2019), as opposed to Italy or Spain that have a
predominant male breadwinner model, in which childcare is almost entirely assigned to women
(Cutillo and Centra, 2017; Craig and Tienoven, 2019). Unlike these countries and most of
Europe, Portugal, for example, does not fit into any of the traditional models, the 'modern
equitable model' or the male breadwinner one (Oliveira, 2014; Matias et al., 2012). According
to these authors, even though in the labour market, there is not much difference in the
participation of women and men, the Portuguese society is characterized by a traditional gender
division where women do the majority of domestic and caring chores. In 2015, Perista, et al.

(2016) surveyed time-use by men and women in Portugal, and it showed that the participation



TInn:0

Transport
Innovation
Gender
QObservatory

of men in household chores and care work is on average 2 hours and 38 minutes and for
women on average 4 hours and 23 minutes, as it can be seen in Figure 2. Adding to these lack
of opportunities a more competitive job market associated with an increase of working hours
and an almost permanently contact with the workplace makes the balance between personal

and professional for women even more difficult.

Figure 2 - Average time of unpaid work on the last working day by gender concerning care work and
household chores in hours and minutes (Source: Perista et al., 2016)

Therefore, the time lost in travelling is often far more penalizing for females, making public
transport an inefficient choice for women when juggling with a high number of activities
(European Parliament, 2012). Figure 3 shows the differences between men and women in

terms of the use of urban public transport in Europe.

Once a week
Once avyear or less
Several times per week

Several times per month Females

H Males
Several times per year

Daily / Almost daily

Never

0% 5% 10% 15% 20% 25% 30%

Figure 3 - Frequency of travel by urban public transport
(Source: The Flash Eurobarometer Survey, 2013)




TInn:0

Transport
Innovation
Gender
QObservatory

Therefore, having access to private transport has been seen as a critical factor to increase
womenébés mobility and economic inclusion.
stereotype of women being seen as bad drivers, unable to cope with stressful situations
requiring rapid decision making on the road. Beliefs initially intended to maintain "women in
their place and protect them from the corrupting influences present in society and in
themselves" (Berger, M.L., 1986). Figure 4 shows the females' transport modes choices in

Europe, and the car seems to be on top of the majotity of the countries.
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Figure 4 - Females' transport modes
(Source: The Flash Eurobarometer Survey, 2013)

Regarding soft modes of transport, again women are not recognized as frequent cyclists,
mainly due to vast gender inequalities in the division of time between women and men
concerning the different roles assigned to them by society; carrying shopping and travelling with
kids impede biking. Thus, the development or improvement of cycling networks that connect to
shops, services, and schools within local neighbourhoods could increase rates of transport
cycling among women (Bourke et al. 2019). Furthermore, females seem to perceive this mode
less appealing for longer distances due to the risk of arriving sweaty at the destination, mostly
when itis a job place (Kawgan-Kagan and Popp 2018). Moreover, women cyclists are found to

have a greater fear of traffic compared to males (Chataway et al., 2014). These findings entail
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the risk of women cyclists being understood as a minority group, and this could put at risk
gendered sustainable transport planning by ignoring some potential users (Prati, 2018).

A similar trend is observed for bike-sharing, green, and innovative transport mode. Despite
its increasing popularity all around the world, empirical data reveal that, though the gender gap
may vary across bike-sharing programs, bike share users are disproportionately male (Wang
and Akar, 2019). Women seem to be more influenced by the environment and the
infrastructure, seen as the spatial characteristics of bike share stations, the length of off-street
bike routes, the number of benches and bicycle racks and intersection density (Wang and Akar,
2019). At the same time, the bicycle proposed by the provider can lead women to refuse to join
this service due, for example, to its weight (Ma et al., 2020) or the absence of baby saddle
(Zhang et al., 2015).

Discussions in the literature on shared mobility reveal that it can lead to a reduction in car
trips and car ownership but rather complements public transport. This aspect could be a reason
for the low attraction found among women users: in fact, they travel mostly by transit and drive
much less than men (Singh, 2019). While talking about shared mobility, it is worth investigating
the female perception towards car-sharing. In general, take-up of this mode is higher among
men than among women (del Mar Alonso-Almeida, 2019), and the costs of car-sharing
compared to car ownership play a bigger role for female users than for male (Kawgan-Kagan
and Popp 2018). At the same time, car sharing can be recommended when the travel range is

15,0001 18,000 km per year and for shorter trips (del Mar Alonso-Almeida, 2019), namely the

features characterizing womenés daily mobility and
previous paper, fi a nshdrimgemay suiteweraen is that thgy oftea drive a
househol dés second car and, d u e alists cahnotdordoaatt f i nanci

want to) spend money on a second car 0.

Ride-hailing is another shared mode gaining success in cities all around the world. Women
seem interested in the service, despite the fear that could be expected from travelling with
unknown people. However, some providers are trying to shed light on these issues to help to
prevent them through a multi-faceted approach (ITF, 2018). For example, technology can
increase accountability for crimes committed. GPS tracking, trip arrangement through apps,
driver and rider feedbacks and law enforcement outreach are examples of actions that could
be of interest for potential female costumers.

Among the different travel modes, Demand Responsive Transport (DRT) seems to be of
interest for women mobility. DRT systems are a mean of public transport that falls between
private car usage and conventional PT which aims at combining the benefits of busses and
their higher occupancy rates with the greater comfort levels of taxi services (Avermann and
Schliter, in press). Following the standard definition, DRT is a system being publicly accessible

to all groups and not focused on one particular age group or special characteristic. This service
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is different from a taxi because fares are charged per customer and not per vehicle.
Furthermore, the DRT system changes according to variations in demand and is provided by
low capacity vehicles like vans as opposed to large buses. Broome et al. (2012) tested a flexible
bus system in a rural area of Australia. They concluded that changing from fixed to flexible
routes has benefits for the entire population and not only for the elderly, but especially for the
latter segment since the distance between homes and bus stops is a critical factor in providing
an age-friendly service.

The differences observed between the mobility patterns of the different genders is
exacerbated by other factors such as the low income of their families, places of residence, age
or social background. Starting by addressing the geographical question, the difference between
rural and urban areas is striking, and, although they have in common the choice of the car as
the most reliable and safe mode of transport, in rural areas, the problem becomes more serious
because there are practically no efficient alternatives to this mode of transport. According to
the European parliament study in 2015, daily car use is more common in small towns and rural
areas, with 58% of the population using it against 38% in large cities.

A Swedish study with participants living in rural areas concluded that the most used mode
of transport is the car, characterized as a means of transport that offers flexibility and
independence, and considered necessary for those living in rural areas (Berg and Ihistrom,
2019). With the car as essential for an active life and access to basic services, people unable
to buy a car or people without a driving license become even more vulnerable in these
environments. Older women travel less and over shorter distances in this areas, partly
explained by the fact that fewer women of these ages hold a driving license compared to the
number of men of the same age with a driving license (Plazinil , et al., 2014). As might be
expected, women living in rural areas make fewer trips than women of the same age living in
urban areas (Su and Bell, 2012).

The main problems in the use of public transportation pointed out in Berg, and lhistrom
(2019) study are the distance between home and bus stops or rail stations, the bad coordination
of bus routes, the lack of connectivity between services, the long waiting times, the lack of
schedule adjustments during peak hours, the cost of public transport and the safety of the route
connecting home to nearest bus stop or station. Additionally, it was pointed out, across all
participants, the lack of conditions at bus stops concerning security and connectivity to other
means of transport. Moreover, the lack of a place to park cars or bicycles was another reason
indicated for the non-use of public transport. These authors also conclude that other transport
options such as car-sharing occur very rarely and are not seen as a reliable option in this type
of environment, partly because there is no strong public transport system that supports any
failure. The lack of access to transport solutions in rural areas makes individuals living there

potential candidates for social exclusion, a risk that increases when we look at older individuals.
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The mobility of older women compared to men of the same age is more restricted
geographically and more influenced by social factors (Su and Bell, 2012).

It is still today a fact that the intrinsic characteristics of a person shape the way society
accepts them or not. Belonging to a minority ethnic group, or having a migrant background,
having low qualifications or simply being a woman make some individuals more at risk of social
exclusion (IRS, 2015). Gender differences in the travel experiences of immigrants have been
difficult to characterize (Assum et al., 2011) due to lack of data but some important shreds of
evidence regarding their choices in the mode of transport have been collected. For example, it
has been found that immigrants are less likely to own a car than natives but when they do the
gender gap in car accessibility is wider than the one observed among natives. Regarding soft
modes of transport, immigrants are thus more likely to walk and to use public transport than
natives and cycling appears to be more popular among natives than among immigrants,
especially immigrant women.

In Annexe |, Table 3 is presented a literature review of contents dealing with the female

perception and the use of different modes.

2.2 Perceptions of safety and security in transport
Transport safety and security are caespetidlc al fact ol
concerning public transport use. Safety can be def
accidents 7 such as floods, earthquakes, and accidents at work, while security is the prevention
of intentional unpleasant activities by people, such as robbery, mugging, terrorist activities,... 0
(Candi a, Pirlone, and Spadaro, 2019). Safety can al
eliminate the risks of accidentso (I TF, 2018) .
In general women of all ages and backgrounds are more concerned about the safety and
personal security because they face higher levels of violence as transport users and as
transport workers, affecting the choice of transport mode as well as work characteristics.
In terms of mobility, females may seek a less efficient or more costly alternative when there
is a perceived threat (Singh, 2019). ITF (2018) presents some numbers on this topic, stating
that reality and documented research reveals that more than 80% of women and girls
experienced harassment in public and 80% are afraid of being harassed in public
transportation. Although sexual harassment on public transport appears to be a growing
problem, there is a high level of under-reporting with 90% of sexual harassment on public
transport being unreported (ITF, 2018).
As a transport worker or women aspiring to work in the transport sector, women are also
conditioned by the fear of experiencing violence in the workplace. Bakran, based on the 2017
survey by the European Transport Worker's Federation found that 63% of respondents had

faced violence, most of them from clients, but 39% from colleagues, managers, or supervisors.




TInn:0

Transport
Innovation
Gender
QObservatory

Equally worrying is the perception of these women concerning the efficiency of the people or
institution responsible, after complaining, 80% of the participants who complained about the
incident do not believe that there will be consequences for the perpetrator or that they are
contributing to improving working conditions. All these high percentages have to be taken into
account when considering women’s mobility choices, also for the consequences originating. A
recent study fromt he I nternational Labor Organi zation showe
safety of transportation is estimated to be the gre
labour market in developing countries, reducing their participation probability by 16.5
percentage points. o (lnternational Labour Office, 2
Concerns about personal security might involve changes in the design of transport
interchanges and waiting areas. On the one hand, interventions such as lighting and security
cameras seem to have a I|limited i mpact on reducing
surveillances by police or transport employees (Hortelano et al., 2019). On the other hand, the
inclusion of automated processes that attempt to increase operational efficiency in transport
infrastructure such as ticket automation in train stations imposes a reduced physical presence
of service staff which from the passenger perspective, may result to passengers feeling less
secure as there is no one there to assist, whatever the gender. For example, regarding railway
services, women feel both carriages and train stations as vulnerable spaces. On one side, when
crowded, harassment could take place; on the other side, when empty, there is no one available
to intervene and help in case of emergency.
I n gener al , sexual har assment i n publ i c transpc
employability and can reduce their earning options. This issue becomes even more critical since
more women than men tend to depend on public transport to meet their mobility needs. In many
countries, restricted mobility can translate into girls missing schools, women not looking for jobs
far away from homes, giving up their jobs, or being unable to access healthcare services.
When dealing with private car s, the numbers in t|
fatalities are women, while the proportion of male drivers killed in road accidents is over 80%
in some countri es0 séemFrrajnly @ud b Blifferent Approached tawartls
driving so that perhaps women tend to adapt their behaviour to avoid risks. The situation is
opposite among pedestrians: almost twice as many women are killed as men. The reason can
also lie to the female tendency (or necessity) of walking more than their counterpart. Besides,
they tend to make more off-peak and non-work related trips due to their mobility reasons. As
reported in ITF (2018), women often modify their behaviour to feel safe while walking, for
example, avoiding to walk at night if they are alone, or talking on the phone while walking to
feel safer.
The literature review on the safety perception of cycling among women provides similar

results (Kawgan-Kagan and Popp, 2018, Benedini et al., in press). The insecurity reported by
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people living in rural areas on the home-station or home-bus-stop path caused by the poor
quality of roads on the way to public transport are barriers to the use of bicycles and public
transport (Berg et al., 2019). Also, sharing public space with cars and other cyclists are major
concerns when using these modes of transport. This gender is commonly known to be more
safety conscious and, therefore, a clear separation between bicycles and motorized traffic may
be an especially important feature for women to consider using it.
ITF (2020) is an interesting report collecting useful insights into the safety of micro-mobility.
Micromobi | ity is defined as fithe use of vehicles with
speedof 45km/ h or | esso. This document analyzes in deta
scooters (e-scooters), bicycles, mopeds and motorcycles and traffic safety of pedal cycles,
electrically assisted cycles and electrically powered personal mobility devices, whether owned
or shared, in an urban context. Some gendered results are found, as the over-representation
of males in injury statistics that are consistent with ridership data from e-scooter sharing
companies in the City of Santa Monica. However, this result could also be due to the higher
occurrence of risky behaviour by male riders. For example, the document reports that the share
of male riders in standing e-scooter fatalities is significantly higher than their share among
Emergency Department patients. However the authors assess that it he
injuries sustained by men is not specific to the use of e-scooters but already observed across
all vehicle typeso.
In Annex |, Table 2 literature review on how women perceive safety and security in different

mobility choices are shown.

2.3 Attitudes towards the adoption of new mobility services
Many new mobility services have appeared in recent years in cities as part of the solution
in dealing with sustainability and liveability challenges. The already cited shared modes are
part of these new approaches, while they are commonly seen as elements at the basis of the
Mobility as a Service (MaaS) concept. MaaS is defi
single mobile app platform, which integrates all aspects of the travel experience, including
booking, payment, and information both before and dur i ng t he -Gonzélgzéetal, Al onso
2020). Cooperative intelligent transport systems and connected automated driving are two
other elements that can contribute to wealthy, clean, spacious, liveable, healthy, and accessible
cities. We think it is also worth inserting the electric vehicles in this framework, seeing them as
an innovation in the mobility offer.
As already observed, women tend to have more non-work related trips, travel off-peak
hours and use more flexible transport modes. As a consequence, shared mobility or mobility
as a service could attract more female than male users when given better alternatives to private

transport. Commonly, womenébés | ower rate of motori zas
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walk and cycle (Ortega Hortelano et al., 2019). Gender equality can be enhanced through the
improvement of women’s accessibility to the transport network, to private and more flexible
mobility services (Singh, 2019).

In previous sections, many results have already been found for the shared modes (bike
sharing, car sharing), so we would like to avoid repetitions. Therefore, our primary focus is on
the innovative technologies and the new development in the automotive offer (CAVs, EVs). On
the one hand, some studies on MaaS revealed that women could be potentially interested in
this new mobility service mainly because of their low preference for driving (Caiati et al., 2020)
and less need or will for car ownership (Liljamo et al., 2020). On the other hand, other
researches on women reveal that innovative technologies are not part of their daily mobility. As
observed by Kawgan-Kagan and Popp (2018), a more pragmatic attitude towards cars can be
explained with other priorities due to female double load, i.e. household tasks, childcare and
work.

However, gender seems to influence beliefs to new vehicle technologies and preferences
concerning their adoption. Ortega Hortelano et al. (2019) reports that women hold less
favourable attitudes toward emerging technologies and perceive higher risks than men. This
facet may be explicitly linked to the characteristics of new technologies and how they impact
different individuals, but also to a more general concern about robots. These broad comments
seem confirmed by Hohenberger et al. (2016) who declared i Woen tend to have a lower
willingness to use AVs than men because th
At the same time, the low interest in adding partial and full automation to the vehicle is not
necessarily detrimental. According to Bansal et al. (2016), it could mean that women are more
risk-averse and tend to use new technologies once these are operational and consolidated.
While considering EVs, various works in the literature reveal that the female interest towards
them is lower compared to the male counterpart. Once more, this perception could be related
to a significant scepticism about the readiness and reliability of EV technology and infrastructure
(Berkeley et al., 2018) and a general lower ownership of this kind of vehicle (Sovacool et al.,
2019).

The issue of safety and sustainability is commonly raised when dealing with AVs. Some
benefits are assumed, such as having the ability to avoid collisions without requiring human
reaction time or to smooth traffic flow patterns to reduce excess energy consumption or
emi ssions (Djavadian et al ., 2020). Besi de

positive parameter of behavioural change toward safe driving indicates that the attitude of trying

ey anti

ci
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to improve current driving safety | ev el is associated with respondent

autonomous vehicleso. Such kind of drivers
themselves and consequently tend to rely on advanced technologies (Jiang et al., 2020).

Havlil kova et al. (2019) identify, after a literature review of surveys mapping public opinion on
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CAVs, more socio-demographic factors associated with the degree of awareness regarding this
subject: age; place of residence, level of education and gender, and refers to the gender as the
dominant factor. These authors found out that at the same time that women do not believe that
the improvements in traffic safety will come into reality and do not want to install automation
technologies seniors are also reluctant to use these transport solutions. It is in the most
vulnerable groups with the most potential for the use of these technologies that we see the
highest resistance, which may mean that how these innovations are advertised has to be
changed and be more focused on these groups.

In Annexe |, Table 5 some insights on the interest of women towards these innovations in

mobility are presented.

2.4 Attitudes towards sustainability
Sustainability fAhas proven t othdideaaf meetingtheper y conc
needs of the present without compromising the ability of future generations to meet their own
needso (Hanson, 2010). Mobility patterns and the tr
sustainable development since the transport sector is one of the main drivers of economic and
social growth, energy consumption and pollution. Sustainable mobility would undoubtedly entail
the reduction of greenhouse gases and other pollutants emission, lower use of non-renewable
resources, and the provision of more significant equity of access to all. As stated in Hanson
(2010) Athe means for moving toward these goals ar ¢
vehicles, land use patterns and mobility practices (e.g., increased use of non-motorized modes
such as walking and biking; reduced travel; or substituting communication for physical
mobility)o. As Saif et al. (2019) say fAdthe sustaina
of an area, public health and economic condition of residents can be raised by shifting from
private transport to the public transportation, wal
transport system has to be prepared to receive all the users and be able to respond to their
needs.
Previous research suggests that women are more concerned with sustainability issues
than men (Alonso-Almeida, 2019) and are also recognized as being more likely than men to
adopt sustainable travel behaviours (European Parliament, 2012). Innovative concepts of
sustainable urban mobility such as car-sharing with and without battery electric vehicles reveal
another part of the gender mobility gap: besides being full-time employed and well-educated,
most of the current users are male (Kawgan-Kagan and Popp, 2018). While taking more
significant family and household responsibilities, women can be role models for the future
generation and creating a shift towards sustainable transport since parents have an impact on

children travel behaviour (Kawgan-Kagan, 2015).
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Hanson (2010) proposes a fruitful discussion on two related problems with the connection
between gender and mobility to sustainability. For the author, wo me n6s mobi |l ity charact
can be associated with two of the three dimensions of sustainability. It can be related to
environmental and economic sustainability; however, the third dimension, that is, social justice
and equity, remains un-addressed and un-redressed. Therefore, the overarching generalization
(womends mobility is | ess than udlityoféadssitringplea.i ns, al on
This observation seems especially pertinent since
complicated than those of men. Moreover, a concern for equity in mobility and access leads
straight to the observation that to assess equity it is necessary to know if, when and where
womenés | ower (or equal or gr eatertimtatoms.bi | ity | evel
Women, therefore, tend to be greener not only because they have limited access to cars,
but due to their different attitudes towards mobility (e.g. being more concerned about risk than
men). Moreover, it has been known for a long time that women are more environmentally
interested and express more criticism of automobility than men do (Scholten and Joelsson,
2019). Similarly, the work of Ortega Hortelano et al. (2019) reports that women are also more
willing to limit their car use than men and show more support for environmental issues. Besides,
they are more positive towards measures aiming at car reduction, such as improving and
expanding public transport, probably due to their frequent use of this mode.
According to Scholten and Joelsson (2019), women are more favourable to transport
behaviour changes and to adopt solutions supporting a sustainable transport sector. Data
collected investigating public attitudes towards different solutions to achieving climate
objectives confirms that. On the whole, women are more likely than men to support or accept
sustainability and green economy policies (CIVITAS WIKI, 2016). They appear to be more
sensitive to environmental risks and more prepared to make the behavioural changes required
to sustain significant climate change mitigation and adaptation policies.
In Annex | Table 4 literature review related to sustainability awareness of women with some

modes of transport are presented.

2.5 Perceptions and satisfaction with mobility experiences

Many studies of travel satisfaction, as well as commute satisfaction, can be found in the
literature. The vast majority of the works focus on how travellers perceive public transport and
its quality. The main features in the female evaluation of this service include a sense of security
and cleanliness (Abenoza and Susilo, 2017), the level of crowding (Bérjesson and Rubensson,
2019), the punctuality, the frequency and the information (De Ofia et al., 2014).

According to Gao et al. (2018), gender is a crucial socio-demographic variable that has
been examined in many studies, with mixed results. On the one hand, several studies state that

gender is not significantly related to satisfaction. On the other hand, others report significant
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links with gender. For example, St-Louis et al. (2014) concluded that gender was a significant
covariate of metro and pedestrian satisfaction. Likewise, Higgins et al. (2017) found that
commutingwasmor e | i kel y t o foboreenthaneomen.sati sfi ed?®o

The EU project METPEX (A Measurement Tool to determine the quality of the Passenger
Experience) brought an innovative contribution to the theme (Woodcock et al., 2018). Its main
aim was the provision of some innovative features able to investigate aspects usually not
tackled in most of the existing studies on quality measures. In particular, satisfaction was
examined when using in their journey, both motorized and non-motorized transport modes,
such as riding a bicycle or walking. Moreover, this project also focused on analysing the
perspective of particular groups of travellers, such as women, people travelling with children,
and physically challenged individuals.

In order to discover underlying patterns of satisfaction ratings for several distinct groups of
observations and variables, a survey with 60 questions, covering all different aspects that might
influence the overall perceived quality of the single journey, was launched in 8 European cities,
collecting more than 6000 replies. By using the satisfaction rating questions, it was possible to

obtain three specific indicators for women respondents. These three indicators have been

renamed following the el ements characterizing them,
security, comfort and $mnhakefgrhebdfalickes s, am@WOMaAange
AiwoM3: Reliabilityo (Diana et al., 2017). As it cou

labels, the evaluation was based on characteristics commonly associated with PT.
In Annexe | Table 6 literature review related to the topic are presented in further detail. It

should be observed that not so many studies differ according to gender.

2.6 Employment
As shown before, insecurity and the fear of aggression in public spaces are aspects that
limit women’s mobility choices and therefore, it differentiates the experiences of men and
women when using the transportation systems (Gauvin, 2019). Furthermore, there are gender
differences in travel patterns related, mainly, to social gender roles in employment and family
(Craig et al., 2019), which will affectnotonlywo men 6s e mp | oy meitatsoimcamedi t i ons
levels and mobility needs (CIVITAS Wiki, 2016).
The increase in women's participation in the labour market has made it evident that
transport systems are poorly inclusive (CIVITAS, 2016; Baslevent and, 2016). Considering the
lack of mobility solutions thatledrdupsteadvtebethene 6s neec
most disadvantaged: low-income families, women who accumulate caregiving and household
tasks with a paid work schedule, older women and people living in rural areas, are examples of
such groups (Su and Belle, 2012; Delbosc and Currie, 2011; CIVITAS, 2016; Thynell, 2016).
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These restrictions have led women to adopt a different approach regarding employment options
when compared to men.

A general overview proposed in the document edited by the European Parliament in 2012,

revealsthatiwomen are more |ikely than men to work at hi
wor kpl aceo,.t hMyr esceveerr fil ess | i kadateg overrmightérave,@rgde i n  wor k
l ess likely to engage i n 0eXx-ivayeommutecobd®minutesargo, def i n

more. If women start businesses, they locate them closer to home compared to men, and their

spatial range regarding activities is smaller in comparison with men. Such limitations are

probably associated with ti me ,qgglingtroughhomémmei n womeno
and activities associated with caring for others, such as children or elderly, as it can be seen in

Figure 5 (Craig and Tienoven, 2019; Jain et al., 2011; U.S. Bureau of Labor Statistics Current

Population Survey, 2016). Additionally, unforeseen situations related to these activities are

usually handled by women (Craig and Brown, 2016).

u Childcare problems

= Other family and/or personal
obligations

Health and/or medical
limitations

= School and/or training

Retired and/or Social Security
limit on earnings

Full-time workweek less than
35 hours

m Other reasons

Figure 5 - Females' main reason for working part-time in 2016
(Source: U.S. Bureau of Labor Statistics Current Population Survey, 2016)

The transport sector is one of many in which the weak women representation shows
evidence of occupational segregation, may be affected by its operations of working in shifts and
with higher spatial mobility such as drivers, conductors or on-board personnel, which might be
considered obstacles for women with high caring responsibilites. Ac cor di ng t o EUROSTATZE

Labour Force Survey, the share of women working in the EU transport sector is no more than
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22% while the share of women working in the entire European Union is approximately 46%, in

line with the evidence in Figure 6 and 7 (Giannelos, et al., 2018).
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Figure 6 - Women employed in the transportation sector in 2017
(Source: European Commission, Eurostat Labour Force Survey, 2018b)

Total economy

Air transport

Water transport

Land transport

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

2016 Female ®M2016Male ®2010Female ™ 2010 Male

Figure 7 - Gender structure of employment in the transportation sector
in the EU in 2010 and 2016
(Source: Giannelos et al., 2018, based on EUROSTAT Labour Force Survey, 2017)

Therefore, and bearing the overload of unpaid responsibilities women bear, this gender is
mai nly concentrated in those occuyandthdisouniswot er eot ype
already work in the field may interface a negative approach toward oneself. Female workers
usually are expected to maintain a high level or even outdo their daily work tasks in a male-

dominant workplace in comparison to their male colleagues (ITF, 2002).

2.6.1 Barriers for women employment in the transportation sector
In recent years many transport companies have launched various female-oriented attraction
strategies with the purpose to open industry for women workers (European Comission, 2002).

However, there are still significant barriers to overcome in order to narrow that employment
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gender gap. According to Turnbull, P. (2013),a wo ma n 6 $n the anspaet sector has the
following stages: Attraction -> Selection -> (initial) Retention -> (probable) Interruption -> Re-

entry (resumption) -> Realisation, as it can be observed in Figure 8.

Attraction

= transition from school to work
= perceptions of transport sector jobs
+"men’s work' vs. “‘women's work’

Realisation Selection

*STEM qualifications
»stereotyping
+job/person criteria
+affirmative action

Re-entry Retention

working =human resource development
s.fraining *working conditions
s retention of senbority/status »working time
s transfers +work-life balance

Interruption

+career breaks
s maternity and caring provision
«family and state support

Figure8-Womenés Career Cycle in the Transport Se
(Source: Turnbull, 2013)

Hence, the initial inflows of female workers may fall away in the longer term due to low
retaining efforts or lack of opportunities for career development and potentially initiates the
shortage of female workers in the transportation industry. According to Alexander (2020) the
major barriers for women regarding employment in the transport sector are barriers to recruit,
to retain and to develop their careers.

In Annexe | Table 6 information on the topic was collected and categorized, according to
Alexander (2020) classification regarding the barriers women face during their career in the

transport sector.

2.6.2 Incentives
According to EU law, equality between women and men is one of the fundamental
principles (European Comission, 2020). That is why the institutions of EU have reinforced this

principle with plural legal documents which oblige the member states to reinforce this principle
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as well since all EU countries are subject to the common legislation. In 1957 the principle of
equal pay for equal work was included in Article 119 of the Treaty of Rome, equality between
women and men has gained in importance as an EU policy area (Prpic et al., 2019). Since then,
many directives and articles of the treaties and legal documents have been developed by
narrowing and specializing the domains of this general matter (Schonard, 2019). Even though
the existing content of EU legislation is satisfactory; its implementation has been rather slow.

The need for consistent and effective enforcement is necessary (Prpic et al., 2019).

At the same time, the problem of lack of female workers in the transport sector is not new.

In fact, some companies have already applied some measures themselves addressing this

issue, and its best practices and experiences have been gatheredand s har aMb miem 6tshe

Employment and Gender Policy in Urban Public Transport Companies in Europe i WISE I

(2016)0 eport. Additionally, other initiatives such as the Women in Transport i EU Platform for

change and the Women in Transportation (WiT) initiative of the Asia-Pacific Economic

Cooperation (APEC) forum have also produced relevant documents to help to boost women

employment in the sector (Nathan Associates Inc., 2017; Giannelos et al., 2019). For example,

the APEC Women In Transportation Data Framework and Best Practices Initiative presents a

framework for benchmarking and following the involvement and impact of women in the sector,

from leaders to users and information in on-going efforts from businesses and governments

(Nathan Associates Inc., 2017).

From the reports mentioned above, and in the context of gender policies, the best practices
and positive experiences were divided into four main categories:

1 Company policy: the awareness-raising, the commitment to gender equality starting at
management level, professional approach, inclusion and participation of all staff members
in the common goal, reshaping the image of the company and promoting women leadership;

9 Evaluation of the current situation: goal-setting, strategy and measures to reach them,
through gathering the data on female employment in the company and by using it for
planning the best company approach;

1 Staff recruitment and development: balance recruitment approach towards gender,
communication with female workers, cooperation with education institutions, equal training
opportunities and equal opportunities to pursue the higher positions in the company;

I Good working conditions: training on equal opportunities, combating stereotypes at
management level and among employees, suggest family-friendly work conditions and
flexibility, equal pay for male and female colleagues, ensure safety at work and adjust the
inventor and workplace;

1 Cultivation of changes: evaluate and supervise the plan to reach the previously set goals.
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3 Future trends in mobility and transport systems

3.1 Mobility

The perception of mobility is changing, and new forms of displacement are gaining more
weight in today's society. Smooth modes of transport are increasing their presence in people's
daily travel planning in urban centres, bicycle-based vehicles are growing, electric-assisted and
non-electric, and also vehicle sharing is getting more popular (Katona et al.,, 2020).
Nevertheless, the major revolution in the transport system is being made possible by advances
in technology, and the global penetration of smartphones, that many believe to be the most
significant innovation in the transport sector in the last decade (Wong et al., 2020). Technology
is identified as a key element in the enabling of sharing services and autonomous driving
systems ( Webb, 2riirdg@rong niillBnnialsy and dttitudindl changes in cars no

l onger being held as a status symbol d (Wong

modes of transport, or new approaches to existing ones.

Talking about mobility in the future is also talking about mobility as a service (MaaS), a
concept already cited in section 2.3 and that can be characterized as connectivity between new
or renewed transport services, via mobile applications, focused on the needs of an individual
and improving their connectivity to services (Pangbourne et al., 2020). Wong et al., 2020,
characterized MaaS as shared mobility, modal integration, and as an enabler of network
efficiency.

Future transport systems are envisioned as personalized, automated, and passenger-
centric. Nevertheless, because of our small-scale individual activities, the promise offered by
new mobility offers of sustainability may be threatened and the opposite effect, increasing
greenhouse gas emissions, traffic congestion problems, urban air, and noise pollution
(Pangboune et al., 2020). Moreover, MaaS could also increase and create social exclusion of
more vulnerable groups, as the low-income population may experience complications in paying
for these new forms of mobility and will be subject to having as the only options, inaccessible
or inconvenient modes of transport (Inclusion, 2018; Pangbourne et al., 2020).

MIND-SETS project (2016)! has made a review of the modes of transport included in the
concept of shared mobility. This concept covers a wide range of mobility options, carsharing,
car-pooling, microtransit, and bicycle sharing or on-demand ride services. From the analysis of
available methods, the authors concluded that shared mobility is growing but that users have
remained the same and belong to a very poorly diversified socio-economic group. It

characterizes carsharing users as:

1 http:/iwww.mind-sets.eu/

et

al
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fWell-educated;

Young adults, predominantly between ages 25 and 45;
Living as single-person or childless-couple households;
Living in middle or middle/upper-income households;

Living in carless or single-car households;

= =4 =4 A4 - -2

Relatively heavy users of non-car forms of urban transport such as PT, walking,
and cycling.0

It has not been possible so far to understand whether changes in the behaviour of these
users group can be extrapolated to the rest of the population. It is not clear if this rise boosted
by the increasing use of mobile applications and modelling capacity has reached its limit, that
is,itsgroup-t arget or only the dear | vattledgdroperttime (MIND-t hat wi | |
SETS, 2016).

While dealing with future trends in mobility, it is not possible to cite AVs. The introduction
of AVs can affect people's behaviour positively as it enables users to behave like passengers
and to take advantage of travel time for activities such as working, eating, reading and watching
movies, navigate on the internet, amongst others (MIND-SETS, 2016). Ashkrof et al. (2019)
mention that users with different characteristics value different aspects of the journey they need
to make, users' concerns include in-vehicle time, walking time, waiting/searching time, and
travel costs (tickets, fuel and parking costs). According to the authors, this new reality could
increase p e o p toleranée to long travel times, and especially longer commutes. This situation
can itself lead to longer distances travelled, and, indirectly, to more urban sprawl that could
result from people moving out of city centres, but also companies. Additionally, people could
alsobecome more tolerant of fiwastingo time during coi
traffic in peak hours (Ashkrof et al., 2019). Furthermore, AVs are supposed to increase safety,
traffic fluidity, capacity, accessibility, and alleviate congestion by using technologies, for
instance, to avoid traffic jams (Ashkrof et al., 2019). Consequently, it becomes crucial to
understand how users value their time and what the impacts of these changes on their future
mobility patterns. Nevertheless, its full potential has not yet been achieved, since it has not
reached its state-of-the-art.

The 2018 European project INCLUSION? aimed to characterize the most vulnerable
groups of users and areas, based on interviews and workshops conducted in 6 cities from 6
different countries, tried to illustrate the main problems of the transport system and understand
the challenges in providing integrated transport supply. To classify the user needs, they

identified four critical layers:

2 http://www.h2020-inclusion.eu
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T Layer 1 is composed of AfEssenti al reqguiremen
services;
T Layer 2 addresses fiBasic requirementso that,
accessibility, safety, affordability, reliability, and connectivity;
T Layer 3 is about ASpecific needso, needs that
for example, the presence of staff assistance or flexible tariff;
T Layer 4 is the fAdded value needso0, character:
service, like good conditions in the pedestrian environment or parking areas next
to stations.
Understanding the needs of people in their daily commuting is essential to build more
effective mobility plans that integrate new mobility solutions into an inclusive and fair transport
system. Therefore, data should be collected regarding patterns of mobility and needs,
disaggregated as much as possible, but mainly by gender, place of housing, and social
condition. Only from this information is it possible to design measures adapted to the reality of
each individual. Uteng (2019), states that it is necessary to take different measures according
to the context in question, in particular, to distinguish between measures taken in urban,

suburban, and rural areas.

3.1.1 Best practices - Technologies and services to serve gender-equal mobility

Throughout the years, various practices have been applied in different geographies for the
provision of better and more inclusive mobility systems.

For example, a study in Sweden indicated that one-third of public transport users were
available for financial benefits with women engaging more than men to discounted fares; in
response, the local government opted for transit fare structures to minimize costs for multi-stop
journeys (Peters, 2013) and enhance mobility equity between men and women (Hasson and
Polveloy, 2011). In US cities (Philadelphia, Boston and Los Angeles), smartphone apps have
been developed and applied as an effective and discrete method for passengers to report
suspicious activities through written messages and images which are forwarded directly to the
police. Applications to install alert systems on the mobile phone, with various functionalities,
allow anyone in a dangerous situation to contact the authorities quickly and through GPS, the
authorities can quickly locate these victims. It should be noted that this measure, in conjunction
with the presence of staff or police, enhances the feeling of security by users of the
transportation system.

For instance, in Bolzano, in Italy, a taxi service for women in the evening hours until night
hours, named pink taxi, was implemented in several areas, when public transport becomes less
frequent (Civitas, 2020). Taxi services only for women are examples of measures created to

give more security in their daily journeys, as it facilitates the movement of women at times that
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generate more apprehension, such as night time, and at the same time create jobs for women
in a section hardly penetrated by them (Granada et al., 2016). When using pink-transports,
results showed that women felt safer, calmer, more comfortable (as it was not crowded) when
compared with PT and also perceived them as being cleaner (Civitas, 2020). However, from a
social standpoint, several gender-e qui ty defenders considered these a
back rather than forwar d o6 ( Pet &Ar m,ew2 GI)v.i ce related to this ¢
faresdo for mobility services who have the benefits
sharing all day long and a daily pass that offers several trips to women. Such a service could
facilitate the mobility of women which was highlighted earlier have many roles to fulfil in their
lives and tend to make more trips than men for social and personal reasons.
Continuing with safety practices to mitigate gender differences and difficulties of vulnerable
groups, in France, Germany, and Spain on night bus lines or routes considered dangerous, it
is permitted to stop at places without a physical stop (Garcia, 2020). This procedure enables
women and children to requested to stop anywhere along the way, avoiding long journeys
between bus stops and their homes (Garcia, 2020). After the experience, the conclusion
reached by the operators is that the savings are minimal and that to offer a better service that
makes sense to replace what exists today, the investment in fleet and personnel does not pay
(Wong et al., 2020). Additionally, changes in the urban environment, such as the removal of
bushes and vegetation in dark access points, could
It should be noted that the concept of flexible transport dates back in 1960 and has been
experimented in various regions and various forms, always with the goal and under the premise
that would lead to a reduction of PT costs (Wong et al., 2020).
With the increase of available technology to all people, regardless of their social class, the
development of new technologies could make former thought out solutions viable. Digital
platforms to improve and facilitate the management of requests by operators, and to make it
easier for users to request the service and AVs, for example, to decrease labour costs could
be seen as key instruments when considering flexible mobility alternatives (Wong et al., 2020).
As mentioned in Berg et al. (2019) and Kanota et al. (2020), the autonomous solutions
operating as a taxi can be a solution for low-density areas, in conveying children to school,
hospital trips, or specialized transportation services, for instance, to people with disabilities.
In the CIVITAS MOBILIS project (2009)3, a set of measures to tackle these issues were
developed to improve the choices of vulnerable groups when commuting. The lack of
connectivity between different transport options is often pointed out in the literature as one of
the reasons for not using specific modes of transport or choosing the car over PT. The example

of Toulouse, in France, could be used to illustrate the type of measures developed by the

3 https://civitas.eu/content/mobilis
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CIVITAS project (2009). In this city, several actions have been taken to increase connectivity
between different modes of transport, the development of dedicated service of carpooling and
its integration with other sustainable transport modes such as cycling or public transport as well
as the promotion of the bicycle integrated with PT services.
The transformation of existing means of transport by making them more gender-friendly
can be done through specific measures such as:
1 creating spaces in buses for people travelling with shopping or small children;
1 providing bikes to transport children;
1 optimizing the locations of docks for the bike-sharing scheme or generalizing
dockless bike-sharing.
The overall experience of the countries that have adopted some of these measures has
been positive.
It should be highlighted that the survey developed in this task, aims at understanding the

users' receptivity to new measures, in the ten cities, part of the consortium.

3.2 Employment

The barriers for female employment in transport industry partly are of social nature, and
some transport companies have already been adapting their capabilities to integrate women in
their labour force besides in clerical jobs. Although the progress is slow and the results may not
look satisfactory, it is necessary to keep up reducing the gap regarding men and women
workers in the transport industry.

The current forecast identifies a growing demand for a young workforce to replace ageing
and retired staff and to cover present and future transport needs which could be challenging for
this 6 o Iindusétry (Christidis et al., 2014).

Due to the relevance of this topic, in TInnGO project, it has also been studied in WP9. For
example, inthe Deliverable9 . 1 Al denti fi cati on o ftheemploymenhaf
women iand®Meérable9. 2 fiModel ling and forecast.i

citieso .

3.2.1 Future employment
In 2014, Christidis et al. have done an analysis of labour supply and demand in transport
employment and three main issues and tendencies were identified on the short-term (until
2030):
9 Transport is expected to create new jobs, resulting from an increase in transport

activity, even though productivity in the sector is presumed to continue growing;

and
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1 The current workforce in transport has a high average employee age, which in
most modes is foreseen to continue rising. As a result, high numbers of
retirements are envisaged in all transport modes, more than 60% of new jobs will
correspond to the replacement of retired staff;

1 The turnover in transport jobs, especially in mobile jobs, is particularly high. It is
estimated that more than 16% of recruitment will be due to job openings because
of staff turnover.

Moreover, the analysis suggests that demand will grow at different rates, according to
occupational groups and skill levels, as can be seen in Figure 9. It is expected that mobile
positions present the most significant turnover in the overall due to staff lower average
retirement age and high turnover, especially in certain positions such as long-distance vehicle
drivers (Christidis, et al., 2014).

In some cases, this could result in differences between demand and supply for a specific
occupation and skill combinations, in particular, market segments with specialised job content
and long-duration education and training. Nevertheless, the main challenge would be the
adjustment of existing staff with a specialisation that is no longer needed. According to
Ce d e f Buppean skills and jobs survey, employees face a constant challenge to learn new
things to keep up with rapidly changing skill demands. The survey finds that almost half (47%)
of EU adult workers have seen the technologies they use change since they started their job;
21% also consider it very likely that several of their skills will become outdated in the next five
years (European Centre of the Development of vocational training, 2015). This challenge could
be one of the reasons why the attraction of more female workers should be one of the priorities

for transport companies as well as the professional development programs for current workers.
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Figure 9 - Estimates of staff turnover by occupational group in the EU-28
(Source: Christidis, et al., 2014)
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The same authors also identify another challenge for future employment perspectives in
the transportation sector. While in theory, the retirement of older employees in transport will
allow their substitution with younger, higher-skilled employees, the falling attractiveness of jobs
in transport may be an obstacle in attracting sufficient employees with the appropriate skills
(Christidis, et al., 2014). In general, it is evident that in ageing economies, as labour forces
shr i nk and talent shortages emerge, womends integrat
dynamism (Daly, 2007).

The results presented in TInnGO Deliverable 9.3 shows that companies are aware of the
limitations deriving from the absence of women, mainly in technical domains. The demand for
this STEM (Science, Technology, Engineering and Maths) professionals is expected to grow
by around 8% by 2025, much higher than the average 3% growth forecast for all occupations.
Therefore, future recruitment of STEM professionals could help to overcome the existing
gender gap and produce benefits in terms of equity and efficiency (Pirra, Carboni and Diana,
2020).

Thus, the process of increasing the interest of women in STEM disciplines should start to
be promoted in early ages. Nevertheless, it is known that the combined effort of companies with
education institutions, in particular universities, and secondary schools can make a significant
i mpact in womends choices regarding tdmkpesitivet ype of p
experiences to help deconstruct the existing stereotypes. In general, promotion actions to
increase young women and female students 6 i n t $TEM-eelatedicareers take place in
public events, workshops and webinars.

3.2.2 The continuity

The gender equality promotion in all sorts of employment sectors is a challenging task
which cannot be fully accomplished in a comparatively short period. Social prejudice or
stereotypes that the women or male-dominant companies confront, they tend to be durable
over time and are especially difficult to eliminate (Hamilton and Sherman, 1994).

According to Rothbart (1981), stereotypes may shift over time, influenced by existing
beliefs. Therefore, the author presented two forms of stereotype change: the bookkeeping
model and the conversion model . In the first one, f

as new pieces of information, either confirming or disconfirming, are received; stereotypes

change gradually if there is a steady stream of disconfiming i nf or mati ono | eading
changes in the future (Rothbart, 1981) . I n the sec
response to highly salient and critical pieces of o

change (Rothbart, 1981). Nonetheless, if new information puts in jeopardy the stereotypes, both
models would engage in substantial changes creating new ones (Rothbart, 1981; Powell, et al.
2002).
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This is one of the reasons why it is important to continue to apply effective measures to
deconstruct existing sociocultural bias and build new narratives. Good practices, role models
and examples are essential for reforming the general view of this industry and its members
(Wai-Ling Packard, 2003). In other words, the essential changes and reorganization of the

actors of the industry are as important as social changes.

3.2.3 Company policy and reorientation

It is important to note that the legal base along with the advisory material on gender
discrimination and segregation is being spread worldwide under the Treaty on the Functioning
of the European Union (TFEU), the Directive 2006/54/EC, the Directive 79/7 of 19 December
1978, the Directive 92/85 of 19 October 1992 and the European Commission project fEquality
Pays Offa However, the effective application of EU law on equal pay at national level currently
remains one of the biggest challenges and is crucial for tackling the pay discrimination and
gender pay gap effectively (European Union, 2016).

In that sense, companies must understand the positive outcomes of changing their policies
to include women and other vulnerable groups in their workforces, contributing to increasing
the soci ety @lhoughesbniebcempangs have already started or are gaining
momentum of reorientation, there still is space for further improvements to narrow those gender
differences. While the emphasis is already put on social responsibility, it is vital in the future to
inform the companies on the other benefits of being gender tolerant as well. The European
social partners in the urban public transport sector (UPT), the International organisation for
public transport authorities and operators (UITP) and the Eur opean Transpor't Wo
Federation (EFR) have identified the most significant positive outcomes to increase the
attraction of female workers (European Union, 2016):

I Strengthening women employment in urban public transport - benefits: More
women mean more talents integrated into the company, a broader view on
innovation, more additional and complementary skills like people-orientation or
communicative skills of women;

1 More women working in typically male-dominated sectors usually improves the
working conditions for all: it contributes to a better work environment and sense of
respect and thus an improvement of the attractiveness of the job;

1 The demographic change creates a problem for companies, and they cannot afford
to do without women;

1 Itis a matter of equal opportunities: more women in public transport contribute to
enhance the image of public transport companies and the sector (European Union,
2016).
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The evidence on positive outcomes of female inclusion to the various male-oriented
sectors should not be questionable. According to the World Economic Forum, there is a
correlation between gender equality and GDP per capita, the level of competitiveness and
human development (World Economic Forum, 2014). Steinberg and Nakane (2012), show that
a one standard deviation increase in the education level in OECD countries is associated with
a three percentage point increase in female labour force participation. Despite these positive
results of women employment in the sector, there still are countries (even in Europe) which
apply legal restrictions on women's employment in the transport sector (Igbal, 2018). Following
this, the companies and governments might address unequal gender distribution in their
companies not only because of their social responsibility but to also harness the expected
economic benefits of a more diverse workforce.

In Annex | Table 7 provides a literature review about measures for recruitment, retaining

and development for women in the developing transport sector.

4 Behavioural modelling framework

Following the bottom-up perspective adopted in TInnGO project, primary information on
mobility behaviour of women and their perceptions was collected. Therefore, information was
collected from groups of women with different characteristics through interviews, focus groups
and workshops in four European TInnGO Hubs (UK, Portugal, Spain, and Greece). The goal of
these activities was to explore the needs, thoughts and feelings related to their mobility
experiences, to extract information from possible barriers and potential improvements that

could serve transport operators to make the transport system better and more gender-equal.

4.1 Focus group design and phone interviews

All the activities took place from November 2019 until February 2020. Regarding the focus
groups and interviews, they followed a common (but flexible, according to the Hubs issues to
be studied) structure as it can be seen in Figure 10. Unfortunately due to the crisis of the
COVID-19 pandemic, it was not possible to perform other activities that were scheduled for
March 2020 in the remaining TInnGO Hubs.
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1. General questions on commuting:

%  LUnderstand the motivation for using a preferred mode of transport

1.1, ‘What form of transport do you use every day?

1.2, Why do you use it?

1.3. How many trips/per day on average do you make?
2. Experience as o user in the different modes of transport:

% LUnderstand the motivation for using public transport, private vehicle and new mobility soluticns

21, Describe your experience using inland public transport - bus, train, taxi?
a) Positive / Megative (reasons for this assessment);
b) Monthly pass;
c) Security inside public transports;
d) Others.
a) What is it like for you to drive? [extract informaticn on comfort, convenience, security inside
the vehicle others)
2.2, What do you think of the new mobility solutions offered in Lisbon such as bicydes and e-scooters?
Have you tried them?
a) [fyes, try to get as much information as possible (pass, problems, which can improve);
b) ¥ not, why, and try to find out if there is any security issue.
3. Experience in bus stops, metro and train stations:
%  Understand if security is a perceived issue in the stops/stations
3.1 How do you evaluate security in bus stops, metro and train stations? If there is a strong sense of
lack of security in public transports in general and whether this is a reason for not using it or using
it less.
4, Experience as parking enforcement officers:
%  Understand if it affects the behaviour of citizens towards them

41 Describe your experience in the use of public space and public transport, when you are in uniform.
5. Final question with two options:
% |f security was highlighted as an issue

5.1, How could public transport companies improve security?

% If security was not highlichted as an issue

5.2, How can public transport companies improve their services?
6. Open guestion:
6.1. Does anyone want to add anything on the topics discussed?
6.2, What is your view on upcoming vehicle technologies such as the autonomous vehicles?
6.3. What practices do you believe that can overcome the issues you face and you mentioned in your
daily mobility? Which of those do you think that are solely related to women and which concern

any type of passenger?

Figure 10 - Focus group guidelines

The results of these activities will help revealing information on the specific transport
requirements of women and also assess their perceptions towards new technologies. In this

way, insights on mobility behaviours will be extracted to design a survey with aspects that can
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be modelled to explain and predict mobility behaviours. Consequently, the data collected will

assist in the design of the survey to be later on applied to all the hubs.

4.1.1 Reported experience in the Greek Hub
A study performed by the Hellenic Institute of Transport (HIT) and the University of
Thessaly in three major Greek cities (Athens, Thessaloniki and Volos) showed that men and
women prioritize the quality of a set of service indicators differently, with women giving higher
importance on all quality indicators compared to men.
In the TINnGO project, the Greek Hub aims to improve accessibility, customer care and,
enhance comfort, safety and security all with focus on public transport and women travellers.
Therefore, the hub aim at analyzing the transport requirements of inmigrant women and women
with children, and also the travelling patterns of women using private cars. During the project,
it will be focusing on the role of women as passengers on aspects of paramount importance,
such as accessibility, customer care, comfort and security.
In order to assist in the TInnGO survey design, focus groups were conducted in February
2020 in LEVEROGs headquarters, the Tinnpnwthbsixhub | eade
women employed in company residents of different ar
from East to West, with an average age of 35 years, of various marital statuses, social habits
and leisure activities.
During the focus group activity, participants reported a decrease in the offer and quality of
bus routes on the past decade in Thessaloniki and a public transport system (consisting of bus
networks) that presents extreme difficulties and challenges to those who use it daily as it can
beobserved in some womends quotes in Figure 11.

“The situation seems to get from bad to worse every day with the buses in Thessaloniki”

“I start from my home and no one knows what time I'll manage to arrive at my work and vice
versa”

“Today | could not get into the bus because it was too crowded, and it was impossible for me to
use it"”

“Nowadays its similar to third world country, experience is tragic and ruins the quality of life for

me as a passenger “

Figure 111 Quotes from the Greek Hub focus group

The group pointed out weaknesses in the bus syste
in certain areaso6o and Ainappropriate bus driver [

uncomfortable rides and lack of appropriate solutions for disabled groups. Even though three
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of the six participants use the bus at least once a day. Furthermore, they characterized the
transport system as not very reliable, which in their opinion forces many people to choose the
car as a means of transport, causing congestion on the main roads of the city.

The perception of Thessaloniki participants was that many robberies occur in bus stops
and that the primary victims are older women. Moreover, they feel that the risk of sexual
harassment inside the buses is high. This group of females also stated that they avoid travelling
at night, even though they have never had a bad experience. To overcome this issue, they

suggested adding more lighting to bus stops and the presence of security.

4.1.2 Reported experience in the Portuguese Hub

The TInnGo hub in Lisbon focuses on the special needs of different groups of women,
safety and security of women in public transport and public spaces and the functional needs of
different ages and conditions.

In order to assist in the TInnGO survey design, focus groups were conducted in October
2019,inEMEL6 s headquarters, the Ti nnLSn, alodal mbbdigder f or t
and parking company with six women that work for the company with different ages, marital
status and lifestyles. In addition to questions about the perception of transport system
conditions as users, it was also asked these participants to describe their experience as women
working in the transport sector.

The participants considered the public transport service essential in work-home trips, and
it was necessary to increase PT supply, as it can be observed in Figure 12. In general, the
group preferred to use public transport over private transport. In this case, their choice seems
to be influenced in the one hand, due to a specific measure taken by the government of reducing
the price of the PT passes in the Lisbon Metropolitan Area (AML). On the other hand, by the
practice of EMEL in paying its workers their monthly PT pass. Additionally, these women stated
that the use of public transport with trolleys for kids was very uncomfortable in public transport

modes.

“Important for working days but also good to use during the weekend”
“Could be more public transport supply”
“To arrive at the centre of the city | prefer the public transport, with a few exceptions during the

weekend”

Figure 121 Quotes from the Lisbon Hub focus group

In Lisbon, security was an issue for all women participants. It was expressed that trips in
dark hours (with no sunlight) are avoided in general and especially along some specific train

lines, in certain areas, to avoid being assaulted or sexually harassed when men do not
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accompany them, as it can be observed in Figure 13. Like Greece, these women consider

lighting and the presence of security essential to reduce cases of assault or harassment.

“I have not felt insecurity in and around bus stops and stations.”

“l always have in mind to keep safe and secure bags, personal items, wallet.”

“Due to extremely crowded buses | always try not to be touched or feel insecure in terms of
sexuality within my presence in a bus. “

“I have seen sexual harassment incidents within a bus. The passengers were the ones that

intercepted., “

Figure 131 Quotes from the Lisbon Hub focus group

The use of shared services such as Uber was designated as a safer and more comfortable
option when comparing to both public and private modes of transport because it eliminates the
need to look for a parking spot and walk at night from transport stops to home. Additionally,
these type of applications provides information about the drivers ( n a me , foto
ranking) and the journey itself on real-time, increasing the feeling of security.

Moreover, as female workers of a transport company, they were asked about their
experience working in a mostly male-dominated sector. How they felt when carrying out their
daily parking enforcement duties. These women expressed their disappointment, as they have
the perception that they are usually subject to more aggressive reactions than their male
colleagues when giving parking tickets. Throughout their day, they also felt that people, in
general, look to them in a suspicious and judgmental look when travelling in PT in their uniforms,

as it can be seen in Figure 14.

“The lady who passes parking tickets”
“I was harassed and insulted because of my job”
“Parking enforcement officer isn’t an authority like the police™

“With EMEL uniform | feel the eyes focused on me in public spaces”

Figure 141 Quotes from the Lisbon Hub focus group

4.1.3 Reported experience in the Spanish Hub

The TInnGo Hub in Valencia focuses on adapting service provision for women, safety and
security issues and women’s employment and working conditions. Their main objective of the
Spain Hub will be to improve the situation of women concerning transport services: safety and

security and working opportunities.

Cust ome
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In order to assist in the TINnnGO survey design and t he h usbwokshop ovasl s

conducted on the 24th of September of 2019 in Valencia by ITENE, the TinnGO hub leader for
the city of Valencia, a Technological Center in the fields of packaging, logistics, transport and
mobility. The event aimed at discussing the possibilities of adapting transport services, safety,

and employability, from a gender perspective, as it can be observed in Figure 15.

Proyecto:
Workshop ¥innGO

Transporte
y género

Adaptacion de servicios,
seguridad y empleabilidad

Valencia,
Thiz project received funding from the European Union's Horizon 2020 24 d e Septi em b re d e 201 9

research and innovation programme under grant agreement N° 824349

Figure 1571 Activity announcement

The workshop was comprised of two parts, and it had ten participants from different
transport-related sectors. During the first part, the Vice-President of the Regional Government
introduced the topic, followed by a presentation of the TInnGO project and the Spanish hub
made by ITENE. In the second section, more dynamic and collaborative, activities were planned
to foster collaboration, interaction and sharing of different opinions among the participants.
These activities were:

91 Public transport assessment;
1 Security and accessibility in transport analysis;
1  Work environment in transport investigation.

Through this workshop to the best types of transport based on a set of indicators
(punctuality, safety, comfort, accessibility, reliability, cost, routes/capillarity and user-
friendliness) were analyzed. As one would expect, the means of transport that scored best on
almost all indicators were private means, private cars, and private bicycle, but they were poorly
classified on important and decisive points such as comfort and safety in the case of the bike

and, in terms of costs in the case of the car, as it can be observed in Figure 16.



TInn:0

Transport
Innovation
Gender
Observatory

Figure 16 1 Workshop results on PT assessment

Shared modes of transport like shared bicycles or shared scooters were not well seen in
terms of safety, reliability, or user-friendliness; these modes of transport were characterized as
fidi fficult to useod and t he petrhceeyp tiiiaocre onfo tt hirse agtreodu pa
or subject to great control, possibly because younger groups of people use them. In respect to
routes and capillarity metro and bus were badly classified, and the use of fixed stops was
considered a problem when connecting various modes of transport.

Based on the chosen mode of transport, the metro, an exercise was carried out to
characterize the experience of an individual in the use of public transport at night. The
conclusions drawn are that the user feels anxiety and insecurity at almost every stage of the
journey. Despite the closed camera system in the metro station and carriages, people
experienced insecurity and loneliness in them. The participants suggested that the
dissemination of messages announcing that passengers are being observed in the platforms
could be a measure adopted to increase the sense of security.

The main objective of the last activity was to analyze the role of women employees in the
transport and logistics sector and assess how to increase the percentage of women employed
in these fields. This stage focused on the following topics: education, working conditions and
services adaptability to vulnerable groups. Additionally, participants could suggest other topics
to be discussed. From the debate, a set of measures emerged intending to improve the

transport sector with a gender-perspective approach, as can be seen in Table 1.















































































