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respective specific features. Thus, railway stations have the potential to play a critical role in reshaping our cities
in a sustainable manner by facilitating intermodality, green and active modes of transport and logistics, and by
gathering proximity services. In this reshaping process, implementing effective and seamless mobility, as well as
the proximity of services, are key challenges. However, no urban transformation process can take place without
the involvement and commitment of the respective stakeholders. This paper aims to form an understanding of the
views these stakeholders have towards the potential of railway stations transformation, for the broad European
context, to carve out first paths towards actually achieving that transformation. This study analyses a wide range
of inputs and considerations made during a series of workshops held in 2021 by the EIT Urban Mobility where
experts from a wide range of fields exchanged their experiences and ideas around the topics of urban mobility and
public realm. In this process, railway stations emerged as a key player to meet the challenges of cities’ sustainable
development. After analysing their potential and exploring policy obstacles that are currently hampering such a
transformation, this paper suggests a series of recommendations to better exploit railway stations, gained from
the stakeholders’ perspective.
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1. Introduction

The railway station occupies a unique position in the urban envi-
ronment as an important part of the city’s utilities, a legacy of constant
transportation development, and a link of the city to the rest of the
world. Viewed spatially, the station is both a node of networks and a
place in the city (Bertolini & Spit, 1998). To guarantee integration be-
tween transport networks and physical urban spaces, it is necessary to
take account of this dual character. Also, stations must address both
negative consequences directly caused by transport infrastructures on
the urban environment and critical circumstances inherent in the ur-
ban context. A good balance of these factors can ensure stations’ role as
living spaces and focal points for a new urbanity, while improving the
respective city’s urban and socioeconomic quality (Conticelli, 2011).

Over the last fifty years, the railway station’s potential as a viable
contributor to the cities’ sustainable development has been unnoticed.
As a result, challenges and opportunities have gone ignored. The exist-
ing practice and theory of station development reflects an insufficient
comprehension of the location’s contradictory nature. In addition, rail-

way stations have often fallen in the gap between transport and urban
agendas, as well as diverging responsibilities, being overlooked by ur-
ban planners and policy makers at local, national, and European level.
As urban mobility still operates in a fragmented environment hostile
to innovation, mobility systems continue to fail in meeting consumer
expectations and to bring stakeholders together to collaboratively de-
velop innovative mobility solutions and related policies (Audenhove
et al., 2018). Railway companies, unreactive and cumbersome organisa-
tions, are not able to take the opportunity of realizing station’s potential
(Ecorys, 2012), and municipal institutions normally cannot influence
their development.

Taking this unsatisfactory situation as a motivation and starting
point, the objective of this paper is to analyse the views and the pro-
posals of different stakeholders that participated at EIT UM Ideation
Workshops in 2021, with the objective of understanding how stations
can become a booster for cities’ sustainable development.

EIT Urban Mobility is an initiative of the European Institute of In-
novation and Technology (EIT), co-funded by the European Union. Its
mission is to support positive changes in cities’ urban mobility in order
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to create more liveable places through collaboration between cities, in-
dustry, academia, research and innovation. In this context, every year
the EIT UM organises workshops to gather all stakeholders to discuss
about urban mobility and develop innovation.

2. Literature review

In the mid-19th century, rail became a key mode of transportation
for goods and people in Europe. The construction of railway stations
altered the urban landscape and they developed into important urban
elements. The station was considered as ‘volcan of life’, ‘palace of mod-
ern industry’ and ‘cathedral of humanity’ (Dethier, 1981, p. 6), as well
as a ‘detector of urbanity’, an object combining mobility and central-
ity (Duby 1985). However, after WWII, the railway industry declined
to leave space to an increasingly car-based society (Wolmar, 2007). In
this context, many stations had almost abandoned the outward signs of
their civic vocation and their architectural structure of a forum of pub-
lic life to progressively come to be seen as non-places, points of transit
and nothing more (Detier, 1979). A huge dissociation between transport
centrality and urban centrality appeared, making train stations invisible
(Devisme, 2000) and rail transport losing demand (Gerkan, 1996).

Successively, in the last decade of the 20th century, fuelled by the in-
troduction of high-speed and enhanced international rail services (HSR),
stations retook importance in cities. Refurbishment projects of stations
and their surroundings were launched, with the objective of increas-
ing accessibility of station locations, in many cases leading to economic
growth (Bertolini, 1998). New HRS stations have been used as a cata-
lyst for urban redevelopment in a number of cities, and while there have
been some obvious successes, the path to implementation has proven to
be difficult in many other cases (Vickerman, 2015). These endeavours
have been fuelled by a set of driving forces: the expansion and upgrade
of rail infrastructure, the reduced demand for industrial space in cen-
tral urban locations, the privatization of railways, the efforts to improve
city attractiveness, the pursuit of sustainable development, and the new
spatial dynamics of contemporary society. These factors have been cou-
pled with varying emphases over time and between countries, resulting
in three different ways of conceptualizing station area projects: "prop-
erty capitalization,” 'urban mega-project,” and ’transit oriented develop-
ment’ (Bertolini, 2012). The cases of London’s St. Pancras and Paris’
Gare du Nord stations are emblematic, as they have been the arenas
for large-scale operations: St. Pancras’ transformation boosted the re-
newal of the entire King’s Crossroad area; and in Paris, the dismantling
of a parking lot near Gare du Nord was the first phase of the entire
area redevelopment (Riot, 2014). These buildings were renovated and
given a central role as developers of the high-speed railway in Europe
(Maillard, 2001). HSR stations have been a catalyst also in cities like
Amsterdam (Zuidas), Brussels (Midi), and Madrid (Castellana), where
the redevelopment projects brought a considerable economic growth
(Loukaitou-Sideris et all, 2012). Hall and Banister (1994) argued that
‘HSR will be the maker of some cities but the breaker of others’.

In intermediate cities, HSR opened up new opportunities by increas-
ing their accessibility and interconnectivity, like the cases of Cordoba
and Zaragoza in Spain, or Lille in France (Urena et all, 2009). On the
other hand, other cases demonstrate that HSR also facilitated territorial
polarisation. For example, cities on the Shinkansen HSR line in Japan
did not experience a shift of population or employment, but on the con-
trary, the line strengthened the economic role and primacy of Tokyo and
Osaka at the expense of intermediate cities (Cervero and, Bernick,1996).
Among the five most significant adverse effects of HSR stations are land
speculation, gentrification and the consequential deracination of some
residents and local businesses (Loukaitou-Sideris et all, 2012).

All this occurred at the same time of the partial transformation of
many European railway companies from public authorities into semi-
private or fully private organisations, giving them more financial auton-
omy and, consequently, a reduced obligation towards the public service
they would offer (Wenner, 2020). This generated a strong commercial-
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isation of stations (Hoffmann-Axthelm, 1996) while it also incentivized
an active role of them in the urban development (Wenner, 2020).

Property booms had a role in the redevelopment of station areas,
which were partially autonomous and partly tied to an explosion in of-
fice demand at certain places. The majority of station buildings have had
a direct link to real-estate market conditions (Bertolini, 1998). Major ur-
ban development activities surrounding stations took place in conjunc-
tion with private players, giving birth to new financial models of public-
private partnerships (PPP), like the case of Paris’ Gare du Nord, where
the French national railway company (SNCF) partnered with Altarea, a
retail property developer (Schwarz, 2004). These redevelopments inte-
grated a set of different activities inside and around stations by bring-
ing new services into the scene. Multi-functionality was encouraged be-
cause it contributed to the station area’s liveability and attractiveness
(Bertolini, 1998). Integration of services brings to interaction, this is
why tertiary sector firms prefer to be located around stations as they
value the opportunity of interaction and exchanges that the stations can
bring, especially if it is into a HSR network (Wenner & Thierstein, 2022).
However, a more concrete, situation-specific commitment to multifunc-
tionality would be needed by catering to both profitable and less prof-
itable customers’ interests (Bertolini, 1998).

From an urbanistic point of view, literature investigates also the ef-
fects that stations’ redevelopments and the HSR advent have had on
urban areas. A recent study shows that stations located in urban areas
with available building land, coupled to a good local public transport
network, easily conduct to new urban development (Wenner & Thier-
stein, 2022). Researchers have sought to examine such impacts of HSR
in cities even though it is difficult to quantify how much development
is directly attributable to a line (Givoni, 2006). But it is generally con-
cluded that HSR cannot produce development by itself but can act as
catalyst when other conditions are present (Lakatou-Sideris et all, 2012,
page 10). Underlining this point, a study on Dutch cities showed that
urban growth has not been a direct consequence of rail accessibility, as
other factors played a more important role, such as operations of urban-
isation in the areas, and the presence of multi-modality at the stations
(Koopmans et al., 2012).

Cities have changed around stations. Many authors have identified
the impact of stations on cities from an economic perspective as an at-
tractive location for service industries (Pels & Rietveld, 2007; de Graaff
et al., 2007). On the other hand, others authors have highlighted the
negative changes brought by such redevelopments (Bertolini, 1998) by
creating segregation and being drivers of injustices and urban inequali-
ties (Camerin & Mora, 2019), like the case of Bilbao Ametzola’s ancient
railway station urban regeneration project. In such cases, to meet the
goals of metropolisation and of internationalisation of the economy, mu-
nicipalities started restructuring urban areas to implement commercial
activities. Many railway lands have been demolished for the creation
of quality spatial areas for a competitive economic claim (Sklair, 2017;
Stein, 2019). In the Bilbao Ametzola project, which was characterised
by the complete privatisation of the 11 hectares of railway facilities to
be transformed in housing and commercial services, the aim was ob-
taining a first capital serving as a trigger mechanism to continue inter-
vening in that territory with similar operations. This clear prevalence
of the interests of the real estate system to the needs of an urban devel-
opment (Camerin & Mora, 2019) can be also found in many other rail-
way stations projects in Europe, like the case of Barcelona’s Poblenou
neighbourhood transformation for the Olympic games in 1992. Here,
the redevelopments fuelled by the capital accumulation process trans-
formed a large industrial and railway properties into a new urban dis-
trict. These and other practices of neoliberal urbanism have been le-
gitimized by public administrations, leading private actors to develop
urban rent benefits by using urban land for a capitalist mode of produc-
tion for the creation of a globalized city which, in many cases, led to the
destruction of the social urban heritage (Camerin & Mora, 2019).

The competition for spaces, for users’ attention, and for revenues cre-
ate conflicts between stations’ different functions (Zemp, 2011), which
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led many authors to see the negative effects of those redevelopment op-
erations in stations and urban surrounding areas. Many stakeholders are
involved in such operations, and their goals are frequently at odds and,
at best, disorganized. Existing organizational structures and governance
often pose insurmountable impediments even when there is enough con-
sensus on the aims (Bertolini, 2012). At the same time, railway stations
hold considerable potential for their urban surroundings, as they are
offering a variety of functions in society beyond the instrumental activ-
ity of facilitating train boarding (Alexander and Hamilton, 2015) that,
“they are part of community life” (Edwards, 1997, p. 26). Railway sta-
tions are potentially significant and reusable heritage assets that pro-
vide new elements needed by local communities to enhance the sustain-
able development of territories (Llano-Castresana et al., 2013). Bertolini
(1996), with his definition of stations as ‘nodes’ and ‘places’, described
very well the ambiguous function of such infrastructures. On the one
hand, stations are crucial ‘nodes’ in growing, diversified transportation
networks. On the other hand, they identify a ’place,” a portion of the city
where different kind of uses and forms take place, which may or may
not participate to the ‘node’ functions of the station. The significance of
‘place’ was seen as an enabler of urban redevelopments which improved
the station environment by other authors as well (Maillard, 2001).

Overall, integration of transportation and urban development in sta-
tion areas has been, and continues to be, a difficult task. “Railways,
like other modern communication and transportation systems, pose a
theoretical dilemma. Do they alienate or destroy a sense of place...or
enable new connections to be made? If the latter is the case, do these
new experiences of place sufficiently compensate the loss of more tra-
ditional sensibilities?” (Bishop, 2002, p. 298). In this context, it is
unsurprising that stations can be seen in a negative light, as a non-
place (Alexander and Hamilton, 2015). In Augé’s (2008, p. 63) work,
the railway station is seen as an archetypal non-place, “a space
which cannot be defined as relational, or historical, or concerned with
identity”.

The advantages of cultivating a sense of place indicate that commu-
nities have a transformational role in such contexts (Stratton, 2000, p.3),
and it is now gaining momentum thanks to the new ‘placemaking’ prac-
tices which introduce a process of co-designing a city with its residents,
allowing them to build the spaces they want while integrating the func-
tions they require (Schneekloth, 1995). City administrations and urban
planners gradually open up to placemaking. In the context of railway sta-
tions, examples such as the Scottish “Adopt a Station” concept for local
communities have already been implemented (Alexander and Hamil-
ton, 2015). They contribute to a reclaimed sense of place (Alexander
and Hamilton, 2015), a concept that is central to contemporary soci-
ety and works as the geographical component of the psychological need
to belong somewhere, one antidote to a prevailing alienation (Lippard,
1997). In this context, it is possible to reconnect Bertolini’s research on
stations as both ‘nodes and places’ with the importance of placemaking
activities at stations, and, in general, in urban areas.

The literature review illustrates that railway stations have mainly
been studied from the perspectives of urban transportation and urban
development, seen in many researches, as a positive aspect for the de-
velopment of cities’ economy. However, there is little research about
the implications of such redevelopments on local communities and lo-
cal economies. Also, there is little research on the impact of the uses
and functions of stations’ spaces in terms of urban-local development
and the daily life of citizens. Furthermore, research gaps are identified
in the understanding of stations as stable industrial infrastructures in
cities, and how such infrastructures - through which materials, energy,
water, and people flow - can offer a potential for enhancing resource
utilization in cities. There are only few recent studies about the energy
optimization at railway stations and energy reuse from the rail infras-
tructure to the station building, such as the reuse of the train braking
energy, or the self-production of energy through photovoltaic panels.
Building from these considerations, this paper aims at exploring such
phenomena, from multiple stakeholders’ points of views, to understand
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how to better use railway stations as ‘nodes and places’, aiming at boost
the sustainable development of cities.

3. Methodology
3.1. The process

The EIT Urban Mobility created an Ideation Process’ to assist its part-
ners in developing new projects and ideas in urban mobility and public
realm. In 2021, the entire EIT UM Community together with external
organisations examined innovative ideas that matched cities, citizens,
and industry’s needs. To begin, a series of meetings with all stakehold-
ers were conducted around urban mobility to determine the five core
topics — called “Challenge Areas” — in which innovation is required: Ac-
tive Mobility, City Logistics, Future Mobility, Mobility & Energy, Cre-
ating Public Realm. Second, a series of workshops were organized with
all stakeholders on each one of the five Challenge Areas using the Cam-
bridge’s Value Creation Model (Vladimirova, 2019), which is a model
developed at the IfM’s Centre for Industrial Sustainability of the Uni-
versity of Cambridge by a group of researchers, including Dr. Doroteya
Vladimirova who assisted in the workshops. It is based on a structured
and visual method to identify 'uncaptured value’ in the form of unsuc-
cessful value exchanges: value missing, destroyed, surplus, and absent
which are examined through the eyes of each stakeholder. This method
enables organisations to work together in ways that increase value and
deliver positive impact, as it explores the different values with the ob-
jective of aligning stakeholders’ interests and needs while developing
sustainable projects.

Following the steps of the Value Creation Model, the Challenge Ar-
eas served as the workshops’ "unit of analysis" (main discussion topics).
Six sessions have been performed, once per each Challenge Area, with
the exception of Future Mobility that was performed in two sessions.
Participants were divided into "stakeholder groups" based on their type,
expertise, and areas of interest (e.g., city administrations, citizens, en-
vironmental experts, railway companies and transport operators, local
businesses, etc.). To ensure accurate data collection and qualitative out-
puts, attendees’ inputs were collected throughout the workshops in an
interactive platform that allowed numerous participants to support the
discussion with written notes and map the debate on its course. Partici-
pants from each stakeholder group were assigned to a separated virtual
room to discuss the topic from their stakeholder’s point of view. After-
wards, a conclusive discussion of all participants took place in a plenary
virtual room, where new ideas and projects were developed.

The total amount of participants per workshop were around 30-40
people. Stakeholders’ groups were composed by 5-7 people for a total of
5-6 groups. In all workshops, stakeholders’ groups were the following:
Cities (for city councils’ representatives from different European cities,
or organisations that work for local municipalities); Citizens (includ-
ing experts, sectorial organisations representing the interests of users
and citizens, and universities); Environment (including experts and re-
searchers); Public transport and Railway Stations (including railway sta-
tions companies, public transport companies, researchers experts in rail-
way stations); Mobility Providers (especially for private companies and
start-ups from the sector); Energy Providers (only in the workshop on
Energy — including experts, start-ups, energy companies); Local Busi-
nesses (only for the workshop of city logistics — including representa-
tives of local commerce). Stakeholders that participated to the work-
shops were all partners from the EIT UM community from public insti-
tutions and municipalities from over 20 European cities, industry, start-
ups, NGOs, and Universities (Our partners - EIT Urban mobility) and
additional external organisations as follows:

e International sectorial organisations and NGOs: Placemaking Eu-
rope, European Cyclist Federation, Walk21, Fondazione Innovazione
Urbana, Greencity, C40, BIDs Belgium

e European organisations and bodies: ETP ALICE, Shift2Rail
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e Start-ups: VOI, Citywayfinding, Geovelo

e Other private organisations: Archipel.co, Trivector

¢ Railway Companies: SNCF (french national railways), PKP (polish
national railways), FSI (italian national railways), SBB (swiss na-
tional railways), ProRail (dutch national railway infrastructure man-
agers), DSB (danish national railways), FGC (catalan railways).

Workshops results were utilized to further refine ideas developed
during the sessions, and then published into an online tool that all par-
ticipants could use to create new projects. All these initiatives were de-
signed to lay solid groundwork for the EIT Urban Mobility Call for Pro-
posals, an open competition to create innovations on urban mobility.

3.2. Data analysis

The data gathered from the workshops was analysed in two stages.
To begin, all inputs from all groups were analysed and summarized to
form the first section of the findings, which included a broad overview
of the themes discussed in each Challenge Area. Second, an examination
of railway station-related topics was conducted with the objective of de-
veloping this research. Many European railway companies participated
in "railway stations stakeholders’ groups," which were then mixed up,
allowing municipal administrations, researchers, sectorial associations,
and mobility and energy providers to join the discourse.

The workshop data was evaluated to simplify the identification of re-
curring inputs in order to extract the most relevant themes and surpris-
ing findings (Breen, 2006), with internal compliance checks and cross
comparisons properly taken into account. The most essential themes
mentioned regarding the Challenge Area, the most notable quotes, and
any surprising results were all included in the input analysis. By ap-
plying a colour code to each topic addressed and then analysing which
colours were most frequent, axial coding methodology was used to iden-
tify the most essential themes discussed. This investigation revealed how
important train stations are for urban mobility and its transformation.

The following factors were used to determine the dependability of
participant inputs: (a) the extent to which participants agreed/disagreed
on problems; and (b) the frequency of participant opinion shift dur-
ing the conversation (Breen, 2006). The most notable comments are
included in the findings and allude to particular assertions made by a
participant on which all of the other participants agreed.

4. Findings and discussion

This chapter firstly explains the contents treated in each workshop
(the Challenge Areas), then introduces the main findings by continu-
ously making a link between the Challenge Area and the topic of rail-
way stations. Secondly, it discusses the results by illustrating a series of
concepts that demonstrate the importance of railway stations in urban
planning and transport practices.

4.1. Description of the contents

‘Active Mobility’ is understood as a regular physical activity un-
dertaken as a mean of transport, such as travel by foot, bicycle, kick-
scooters, and the use of them mixed with public transport. Supporting
the modal shift towards active mobility requires a range of different
measures to be implemented in cities, not least the allocation of space
to allow for safe and accessible solutions for these modes. Still many
obstacles to achieve increased active mobility exist in European cities,
mainly due to decades of car-centric planning that have created organ-
isational and cultural barriers (“EIT UM Challenge Areas”, 2020).

‘Future Mobility’ is an umbrella-term, developed for indicating all
the solutions developed or envisioned with the aim to improve the flow
of people and goods within urban areas. It is crucial to understand that
future mobility is not built on solutions centred around cutting-edge
technologies but encompasses a portfolio of various, human-centred ap-
proaches — while a purely tech-driven way of looking at, and governing
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the transition, brings confusion and misunderstandings to public dis-
cussion and the way citizens imagine the future of the mobility sector
(“EIT UM Challenge Areas”, 2020).

The sector connecting ‘Mobility & Energy’ is currently undergoing a
large-scale transformation. New solutions are absorbed and tested, ex-
isting ones upgraded, and cutting-edge technologies of the future antici-
pated. Some of the challenges are real bottlenecks and visible every day
on the streets of European cities — rising demand for public e-charging
points or rapid increase in the number of e-vehicles. At the same time,
the growing market of renewable energy production and storage re-
mains decoupled from the transport (“EIT UM Challenge Areas”, 2020).

‘Sustainable City Logistics’ is about connecting the methods of fast
deliveries of goods and food in cities with the ways citizens can collect
them in a environmentally sustainable, comfortable, and time-efficient
way (“EIT UM Challenge Areas”, 2020).

‘Creating Public Realm’ is a Challenge Area focussed on the devel-
opment of liveable public spaces connected with mobility. Public space
represents a complex urban fabric confronted by various competing de-
mands from public and private stakeholders. Dialogue and efficient gov-
ernance models for public space are key to preventing potential conflicts
and ensuring high quality of it (“EIT UM Challenge Areas”, 2020).

4.2. Main findings

Levels and culture of active mobility differ throughout Europe, but
as a common challenge is the adaptation of the existent mobility infras-
tructures to the new mobility services popping up in cities. But, policies
for encouraging people to switch from cars to active modes of transport
are still too weak, combined with a lack of positive narratives, creating
discouragement among citizens as well as the still too high number of
accidents between cars and active mobility users. Quantification of the
benefits of walking and cycling in citizens’ health still lacks consistent
methodologies and is not included into transport decision-making. The
physical and mental health impacts of active mobility need to be show-
cased to encourage people and also employers to the use of active modes
of transport.

In addition, many cities lack of appropriate infrastructures. A study
made in Helsinki shows that home location in a pedestrian zone or
near a green area and higher proportion of cycling and pedestrian net-
works contribute to higher levels of commuting physical activity (Maki-
Opas, 2016), highlighting the importance of having appropriate infras-
tructures to enable citizens to switch from cars to active mobility modes.
Improving the efficiency of a single trip made with more than one trans-
port mode, offering travellers a seamless journey, it is crucial for en-
abling intermodality. This requires the creation of integrated transport
systems through the harmonisation of different transport services and
modes. Many cities have installed sharing bike systems that can be used
by citizens at an affordable price. But, due to the high maintenance costs
of such systems, these offerings seem not to be rentable for the munic-
ipalities. Consequently, this leaves the floor to private companies that,
on the other hand, municipalities struggle in controlling. And in both
cases, for maintenance and charging of electric vehicles such as bikes,
kick-scooters, but also sharing cars, providers spend too much effort
and energy. Trips back and forth with vans for repair damaged vehi-
cles invade the streets and generate additional pollution, as well as trips
for recharging electric vehicles far from the parking spot. In this con-
text, railway stations, being the departure and arrival points of public
transport in-and-outside cities, and as an aggregator of different mobil-
ity modes, could host all these services, thus becoming an enabler of
intermodality.

For sharing mobility, in many European cities, there is often an un-
even distribution of providers in stations’ surroundings, which creates
a network coverage with gaps and long walking distances. A partici-
pant from a sectorial transport organisation said: “Too mamny mobility
devices — competing between them — are currently present in the urban scene,
which privileges individualism to the detriment of a social culture of mobility”
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(Video n.23, 04/02/21, min.28). Therefore, many people choose to pos-
sess personal mobility devices and carry them on the public transport.
But taking bikes on trains, buses, and metros is often limited to foldable
bikes and excluding peak hours when people might need it the most. The
lack of bicycle parking around stations, especially in south-European
cities, represents an impediment for citizens to switch from cars to public
transport. In north-Europe, instead, where the bike culture is massively
diffused, bike parking around stations support effective intermodality —
like in Rotterdam Central Station and Utrecht Station where huge facil-
ities for personal mobility devices have been constructed underground
offering in this way an accessible and seamless commuting to travellers.
On the other hand, in such places bicycles often invade streets and there
is a need of finding innovative ways of parking.

Facilities for enabling active, sharing, and micro mobility do not con-
cern only parking spots for these devices, but also charging stations for
public and private electric vehicles.

Cooperation between public-and-private stakeholders is crucial, to-
gether with a proper financing for innovative solutions. A participant
from a railway company said: “Proper financing instruments are missing,
especially from the public side” (Video n.1, 20/01/21, min.1:07).

Railway stations are the connection point between private, shared,
and public transport. Stations managers, public transport operators, and
municipalities lack of data about trips of travellers on private and shared
mobility devices, which leads to missing opportunities for them to know
users’ needs and trends. Private mobility operators do not share data
with public institutions so that they are not able to provide travellers
with an appropriate transport offering. Additionally, a lack of ticket-
ing integration between all transport offerings do not facilitate seamless
journeys for users. All these factors make that “Mobility as a Service”
(MaaS) cannot be effectively implemented. A participant from the group
of stations said: “An effective MaaS should be based on open platforms sup-
porting collaboration between companies and stakeholders and should also
integrate other services related to mobility offerings, such as bike parking
or other facilities that users can find inside and around stations” (Video
n.1, 20/01/21, min.37). To meet the growing expectations of society
in terms of faster-commuting times and smarter commuting ways, the
topic of MaaS must be brought to the forefront. Its goal may be ex-
pressed as public but personalised. Big data and machine learning should
be better embedded in the strategic planning to promote effective trans-
port development. But in parallel, as an opposite tendence, industry is
developing new technologies for cars enhancing the comfort for vehicle
owners, which incites people to continue use cars. Also the pandemic
has brought to the preference of private vehicles like cars, instead of
continue using public transport. The pandemic that has made loss trust
in public transport, therefore, a better use of railway stations as nodes
and places could probably make people regain trust in public transport
and sharing mobility. MaaS$ solutions can represent a significant lever for
the future of mobility, especially in guiding people through the stations
and their surroundings, to find the services they need and the mobility
offering. As an example, the public transport operator of Warsaw (ZTM)
is currently dealing with the development of MaaS solutions for railway
stations to enhance intermodality. In Milano, the public administration
is developing a MaaS$S application that integrates all public and private
mobility modes, with all options available in the app. Looking at fu-
ture further developments of Maa$, a participant of the Future Mobility
workshop proposed a new concept of ‘selling mobility management instead
of selling single trips’ where users could find both transport services and
all the other daily services they need that require ticketing, while also
including their working and personal calendars to pre-calculate trips
time.

The central point of almost all discussions in the workshops has been
the public transport, which seems to be crucial to achieve the ‘mobility
of the future’ that the stakeholders envision. What is currently work-
ing well in public transport systems, is the fact that operators can han-
dle very complex technological systems. Such knowledge should not be
wasted. Industrial capabilities are there, but still not used effectively to
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satisfy the market and the social demand. Public transport is the back-
bone of transport to sustainably and inclusively move large numbers of
people. Its assets are going to be redefined and adapted in light of future
challenges. While technology enables a smooth integration of different
services to provide seamless experience, it is a non-technology task that
is needed to rethink spaces and assets, optimizing resources, avoid the
multiplication of efforts and the waste of resources, and to develop syn-
ergies between investments. A participant from the group of cities said:
“Innovation is not yet seen as an opportunity to gain understanding of all
stakeholders” (Video n.1, 20/01/21, min.55).

As big industrial plants located in the hearth of cities, railway sta-
tions represent a node of networks of people, materials and energy pass-
ing through them. Such resources should not be wasted, especially when
it comes to energy as it is one of the main topics on the top of all cities’
agendas. Transport and urban mobility need to become energy efficient,
and the current situation in Europe is mostly divided into two scenar-
ios. First, Northern European countries host public charging stations in
their cities, but they are not sufficient to meet the current demand. Sec-
ond, Southern European countries are most populated by private charg-
ing points which are not well developed and not sufficient for the de-
mand either, but in any case overloading public grids. Additional en-
ergy injected to the grid should be produced locally and in a sustainable
way. A participant from a start-up said: “Cross-charging point operators’
collaboration is missing, and the charging infrastructure is not centralised,
which is a waste” (Video n.29, 10/02/21, min.31). Therefore, solutions
promoting smart local energy generation elements and integration of
such connected elements into the already built-in distribution grid are
needed, and railway stations could be a good candidate for local produc-
tion as they are nodes of energy networks, where flux of energy can fuel
trains, station buildings, and urban mobility devices. Thanks to these
characteristics and to their crucial positioning in the heart of cities, sta-
tions should be seen as an asset to combine energy production with
socially inclusive and energy efficient mobility. There are large unused
capacities in off-peaks for energy coming from train brakes in railway
stations which represents an underuse of their potential. Regenerative
braking from trains is an energy recovery mechanism during braking
that converts the kinetic energy into electrical form (Akbari, 2021). A
participant from a start-up said: “There are no e-vehicles charging dur-
ing the acceleration or braking time of a train” (Video n.31, 10/02/21,
min.36).

As the public energy networks are already overwhelmed in many
cities, the energy that the station can hold and eventually produce, could
directly fuel electric vehicles avoiding overcharging public networks.
Systems integration and smart grids implementation require long term
planning as well as coordination with the electric grid providers and
other key value chain stakeholders, which is not yet happening in Eu-
ropean cities, as many investments promote models with the shortest
return on investment periods. There exist also other ways to balance
the supply-demand equation with an emphasis on sustainability, most
notably decentralized energy storage (batteries). But for the integration
of such technologies into urban areas, it would be necessary to free up
space to destinate to such storages, which is not always feasible, espe-
cially in dense cities. Moreover, costs of such infrastructures are difficult
to estimate, and the process to install them is long. For battery storage,
the suitability of using second-life batteries and battery recycling poli-
cies was identified to reap the benefits of local renewable energy pro-
duction (e.g., photovoltaic panels - PV), that even in this case could be
done at railway stations, for instance in their rooftops or in the rooftops
of train platform shelters. PV requires proper management and moni-
toring, especially in its strategic points or at peak hours where a high
concentration of moving passengers puts additional stress on the net-
work. Data integration and analytic tools can satisfy these needs, but
require a proper collection, analysis, storage, and management. Provid-
ing a structured system for real-time visualization is a challenging task,
but of key importance when talking about energy interventions for the
mobility sector.
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While awareness of optimization of energy consumption is rising
among European railway stations’ managers, the lack of collaboration
between stakeholders represents an obstacle to innovation. Some coun-
tries are making progress, like in the Netherlands where solar panels
have been installed on the rooftops of stations, and the energy produced
is managed by the public energy supplier that then use it to fuel stations
but also other public transport modes, such as the metro. Station man-
agers closely collaborate with the public energy provider to optimize
energy efficiency. Each station is connected to the public grid, and they
are looking if it is possible to reduce the number of connections in or-
der to easier re-use the energy produced by solar panels installed on
the stations’ rooftops. This would be enable stations to locally produce
energy and use it, while discharging the public energy network. Never-
theless, a concrete connection between stations’ energy production and
the fuelling of e-vehicles for urban sharing mobility is still missing. The
city of Helmond denounces a lack of smart grids and a lack of charging
solutions for all e-vehicles. A participant from the energy infrastructure
industry said: “There is still a lack of interoperability between systems and
grids, and public authorities still cannot monitor the demand of the infras-
tructure to provide additional resources on spot” (Video n.31, 01/02/21,
min.48). Innovative solutions to develop such concepts must think about
the most appropriate way of fuelling these spots to optimize costs and
ensure supply continuity. To do this, the charging demand prediction at
stations should be improved and its data properly collected.

Talking about lack of interoperability, in the urban mobility
panorama, there is also another sector that suffer of such a lack: urban
logistics. Currently there is poor cooperation between delivery compa-
nies, which is hampering trips optimisation. In such strongly competi-
tive and customer-oriented market, there is no incentive either for deliv-
ery companies to introduce sharing economy practices into operations,
potentially scarifying market shares and delaying deliveries. Due to the
pandemic and the new consumption trends, the exponential increase
of food and goods delivery has led to the rapid multiplication of trips
in cities as well as the multiplication of delivery points (Hess, 2021).
A participant representing local businesses said: “Habits that people are
taking by compulsively buying goods online are increasingly damaging local
commerce by privileging global chains that actually have more efficient in-
frastructure and use of data” (Video n.7, 27/01/21, min.17). Incentives
for people to shop local are low, and local businesses lack cooperation in
competing against global chains. While this emerging situation creates
new jobs, business, and helps citizens in making their daily life more
time-efficient, authorities are reporting collateral effects: poor condi-
tion of employees, more trucks congesting and polluting urban areas,
and reducing the spaces for other traffic participants. Therefore, solu-
tions must be found to optimise trips, for instance by combining delivery
options, and to make this sector environmentally sustainable while also
inciting citizens to shop local.

Policies and regulations are outdated and city administrations don’t
have access to data to be able to effectively organise urban logistics and
gain visibility on the processes. The use and management of the entire
logistic infrastructure is therefore too fragmented. A better exploitation
of data could enable better optimisation of resources and capacities,
but the current lack of coordination between stakeholders, as well as
lacking regulation, makes the system inefficient and unsustainable. To
address this issue, many cities are creating a zero emission zone in the
centre town where new regulations hamper the entrance of polluting
vehicles, giving more space to electric and green vehicles (e.g. cargo
bikes, e-trucks), which are also smaller and can access small streets. For
instance. the city of Eindhoven has created an hub at the entrance of the
city around the main train station to collect materials and then distribute
them by green vehicles into the city. The city is also thinking about new
policies to stimulate the use of the hub by all logistic services, as it is
currently mostly used by the city’s own projects.

In the spatial context, city logistics have been discussed from the
viewpoint of channels of goods distribution. Next to roads there are
waterways and railways, including underground networks that are cur-
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rently underused. If thinking about the opportunity of exploitation they
could offer, urban underground, tramways, and trains are currently only
set for passengers’ transport, whereas they could combine both passen-
ger and freight, especially when they run half-empty. In addition to new
uses of public transport infrastructure, a breakdown of large warehouses
into micro hubs would be an opportunity to significantly improve net-
work resilience. Some European cities are already working on the cre-
ation of logistic micro-hubs, like for example, the ‘city depots’ in the
Netherlands that gather goods and then dispatch parcels in the neigh-
bourhoods by cargo e-bikes. In Madrid, smart lockers that people can
easily access are popping up in some areas. In Greece, the macro con-
solidation centres are coupled with low emission fleets for the last mile
delivery. The problem of all these systems is that they have high costs of
maintenance and management, which can represent an obstacle to many
cities for their implementation. A participant from a research institute
said: “Holistic planning is missing, and business models for new solutions are
not yet well defined” (Video n.8, 27/01/21, min.49). Thus, efforts should
be joint to optimize the creation of such solutions.

In this context, railway stations could offer the opportunity to link
freight transport with last-mile deliveries thanks to their central urban
locations and direct connections with the rail network, improving the
logistic chain as pivotal points between the city’s peripheral and ur-
ban areas. A participant from a railway company said: “For instance,
goods arriving to the airports could be delivered in the cities by train and
arriving to the stations they can then be dispatched in the city” (Video n.8,
27/01/21, min.39). Currently, the only thing that some European rail-
way stations implement are ‘smart lockers’, like almost all big SNCF sta-
tions in France. Offering ‘hop-on hop-off’ unmanned collecting points
along the frequently travelled routes, smart lockers offer an alternative
opportunity to home-delivery, avoiding at least the multiplication of
trips for delivery trucks, while offering greater flexibility for both com-
panies and customers. But, to decisively improve city logistics, much
larger efforts have to be made. Stations have a lot of space on the un-
derground that is currently used mainly for parking and maintenance.
This space could be optimised and used for logistics and also for waste
management. A good example can be found at the SNCF station of Mar-
seille, where, in addition to waste management, they also produce en-
ergy through the waste treatment.

Adding an additional layer to the transport and logistics function,
railway stations have the potential to become a ‘one-stop service’ for
most of the needs that citizens have during their daily life. Opportu-
nities for testing new solutions and raising awareness for behavioural
change should be experimented. For instance, testing sharing mobility
solutions and new models for their subscription combined with the avail-
able public transport infrastructure could be a lever for people to use
public transport and sharing mobility instead of buying a car. Moreover,
it is necessary to synchronize social activities and services with transport
services. For instance, in Paris’ St. Lazare Railway Station new perma-
nent and temporary services for users are implemented, such as shops of
local farmers. A good example of synchronisation of services and trans-
port is the kindergarten installed inside the station. In this way, parents
can drop-off children and then take the train to go to work. Changing
behavioural patterns can be done by both pushing and pulling measures
as well as new policies, and testing new services and activities.

The mobility of the future is not only about improving transport ser-
vices, but also better managing public spaces in urban areas. Munici-
palities have a key role here since they own public space and bare high
maintenance costs for the provision of basic services, including safety,
accessibility, and connection. From this perspective, it is crucial that
projects for public spaces are well coordinated internally, which would
help achieving a systemic change in a long run. Some cities are already
applying holistic approaches to take advantage of their cultural and his-
torical background, for instance the design-culture in cities like Milano,
or the “Superblocks” in Barcelona where streets for cars are transformed
into spaces for active mobility and social activities by gathering a mix
of uses, allow social interaction. In this way urban spaces become more
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attractive. The objective is to achieve a healthier, greener, fairer, and
safer public spaces favouring social relations and boosting local econ-
omy. In Milan, the organisation of multiple social events is as a way
of living the city and moving around. These events are a showcase for
the city, a first taste of car-free streets and zero emission areas to be
developed. Similar initiatives can be found in Stockholm where, every
year, a number of places are transformed into pedestrian streets, pop-up
parks, summer and winter squares. Here, spaces are created for social
activities, meetings and art, where people are encouraged to partici-
pate. One of the most important aspects that emerged during the work-
shop is that ensuring such vicinity and proximity is crucial for a more
sustainable urban mobility, meaning that citizens have equal access to
services and can avoid long trips. A participant representing citizens
said: “Time and energy are still wasted in commuting, as often the services
that citizens need to access are far from their homes and job places” (Video
n.1, 20/01/21, min.44). To improve connectivity, services need to be
brought to the vicinity. To this extent, emerging concepts like the "15-
minute city’ promote the access to proximity services at walking dis-
tance (Moreno, 2021). This concept became more popular during the
pandemic when having services at walkable distance was essential for
people. Such urban planning concepts like the 15 min city’ implemented
in cities like Paris and Milan, and ‘1 min city’ in Stockholm, allow for
a coherent implementation of proximity. In this context, railway sta-
tions were identified by participants as places with a great potential of
bringing proximity and mobility services together.

Despite this, many cities still struggle with implementation of such
planning concepts as per strict regulations and complex certification
procedures that have a discouraging effect. One of the gaps highlighted
during the workshop was the underuse of architectural know-how. A
participant from a city council said: “Cities are not applying the extensive
existing architectural know-how to urban design practices”. Another partic-
ipant from another city council affirmed: “This is because of a lack of
cooperation between stakeholders and between the different departments in
city councils” (Video n.10, 17/02/21, min.26-28). Participants from in-
dustry and research entities have declared interest in deploying tactical
urbanism solutions at their own cost, to be able to demonstrate their
effectiveness to municipalities.

In this context, railway stations have been seen as a possible poten-
tial player in the development of 15-minute cities, as they could play a
role here of mediation between the needs of public transport operators,
the private mobility service providers that occupy the urban space, and
the local communities that need to use the public space. Stations, as seen
in literature, can be nodes and places (Bertolini, 1998) and gather net-
work of transport while also offering their (public) spaces for relevant
activities and services for city inhabitants.

Some railway companies are already taking a role in urban planning
practices, like for example the French SNCF that is working closely with
local governments to develop masterplans around French stations, but
beside these specific examples, in European cities there is still a frag-
mentation between the transport infrastructure and the urban tissue,
which leads to a barrier effect both within the station’s building (barri-
ers between transport uses and commercial uses) and the surrounding
city. Cause of this is often due to physical boundaries between the sta-
tion and the city’s public soil, as well as a lack of coordination between
both stakeholders. In addition, the time of use of the station — which is
currently dependent only on the railway company’s needs, and is con-
sequently used only during daily hours — doesn’t allow use of this place
for other purposes at night, which enhance even more such a fragmen-
tation.

In addition, participants have highlighted the fact that stations are
still perceived without much reference to identity and cultural value,
which makes difficult their “conceptual” transformation into centres of
life and proximity. Before the emergence of the automobile, stations
were closely connected to their urban surroundings, functionally and
spatially knit into the adjacent urban fabric. But, as seen in literature
review, most stations successively lost that function mainly due to the
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raise of cars’ use, and their surroundings have been destinated to parking
or other functions with no social either cultural value. A participant from
a university said: “Cultural value and identity is missing. The station could
be a place with an identity as it is a public and shared space. The identity can
come partly from the station itself and partly from its surroundings” (Video
n.15, 17/02/21, min.41). Therefore, new functionalities, more quality
and features of public spaces are needed inside and around stations, to
allow people to transit, work, meet, but also stay in these spaces. This
would foster the sense of community and neighborship that is currently
missing. A participant from a research institute said: “Currently, stations
are not places where the people want to spend time or have activities — such
as working, learning, enjoying the space — as they are only transfer points, for
short stays where you feel obliged to buy something or leave” (Video n.25,
04/02/21, min.18). A ‘social value’ is therefore missing, and the poten-
tial of a station as a ‘social public space’ - with no commercial sense - has
not been considered yet. Stations, with a smart combination of mobil-
ity services with other auxiliary functions, can become the connection
between the transport network and the public space of the city; they
can potentially support sustainable behaviours among citizens and mo-
bility users, while creating new opportunities for local businesses and
services. For this to be achieved, in Poland for example, the national
railway company (PKP) is developing a project around stations inspired
on the Dutch idea of Woonerf (a good public spaces for pedestrians) by
converting areas around stations into parks and public spaces to enable
social interaction and give citizens spaces for their social activities.

4.3. Discussion

Changing travellers’ modes of transportation from car to rail is a
crucial European strategy (Brons et al., 2009) to improve public trans-
portation, and terminal services quality is acknowledged as a significant
factor affecting travellers’ behaviour (Cascetta & Carteni, 2014). In this
context, the intermodal hub - like the railway station — is an important
part of door-to-door travel, especially when it is well integrated into a
network of hubs, as demonstrated in the literature review. It can aid
in the development of public transportation by offering a way of con-
necting public transportation services to establish a network and im-
proving mode integration and transfer (Hickman et al., 2015). Connect-
ing public transport modes with the new fast-emerging sharing mobility
and personal-mobility devices can improve intermodality (Doe, 2019),
and this can happen at railway stations where multiple transport net-
works and a variety of transport modes can be found. As advocated
by the TOD model in literature, the intermodal hub can therefore per-
form two key functions: a key element of the multiple-links public trans-
port journey, and an enabler of surrounding urban areas’ development
(Hickman et al., 2015). However, the integration of transportation de-
velopment with urban development and the coordination of related ac-
tivities is a challenging undertaking. Literature demonstrates that, to
successfully develop a TOD, a planning framework and a public-private
funding strategy facilitating transportation and urban development are
required (Bertolini, 2012). Many decades of modernist urban planning
based on the implementation of different categories of activities in sep-
arated zones of the city (Sim, 2019) now make it difficult to redevelop
urban areas in 15-minutes neighbourhoods and TODs. In 1961 Jane Ja-
cobs, pioneer of criticisms to this model, raised the flag by perfectly
describing how the separation of functions in cities led to a car-based
scenario where people need to travel many kilometres to reach their
jobs, commercial malls, and other services in and around the city, far
from their residences. Today, fundamental changes are difficult to make
as cities cannot adapt quickly and be rebuilt. A thorough examination
of local planning documents may shed light on the role of local play-
ers and methods in enabling or regulating such development (Wenner &
Thierstein, 2022). Despite the fact that many governments are eager to
capitalise on accessibility advantages for urban growth, much remains
to be done in terms of transit-oriented development.
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Re-thinking railway stations as “multi-modal and proximity services
hubs” could allow to sustainably move large numbers of people while
boosting the compactness of the city by offering proximity. As illustrated
in literature review, it seems important to understand through the anal-
yses made so far by researchers, is that stations have a potential in ur-
ban regeneration (Lakatou-Sideris et all, 2012). If looking at stations as
social infrastructures, instead of just transport infrastructures, it is pos-
sible to imagine them serving citizens in their daily life by integrating
socio-economic activities while hosting active-and-micro mobility facil-
ities such as parking, e-charging stations, and related services, facilitat-
ing in this way the modal shift. Additionally, if connected when possible
with disused rails transformed into greenways for active mobility users
(Rovelli et al., 2020), stations could become a node of active mobility
network in cities. Intermodality can be enabled through stations also by
including other mobility modes, and optimising existing resources: in
stations where people still arrive by car, such car-trips could be shared
with other users (e.g. car-pooling). Incentives to this could enable such a
system if users are awarded when hosting other passengers during their
trips. Systematically integrating such services in stations can enable cit-
izens to use multi-modal combinations.

Factors that made the success in some intermodal hubs, like in
Tokyo, are related to both public incentives for TOD’s development
(most importantly, a transportation policy that restricts automobile
ownership and usage while actively promoting public transportation,
as well as a land-use strategy that encourages construction near sta-
tions), and the business strategies promoted by the railway compa-
nies (Bertolini, 2012). Developing a sustainable multimodal system thus
needs the removal of numerous impediments, which can only be accom-
plished through suitable policy frameworks that include public partici-
pation (Szyliowicz, 2004), which in parallel can also lead towards the
creation of new business opportunities for stakeholders.

In addition, railway stations represent one of the most industrial
structures that are still located in the centre of cities, supporting in this
way the cities’ functions as a complex facility (Ferrarini 2005). Conse-
quently, they have a potential for serving the city and its inhabitants not
only as a transport departure-arrival points, but also as valuable assets
that may assist cities’ transition to more sustainable production and con-
sumption modes. They act as ‘resources-optimizators’ for logistics and
material flows, and as ‘greening engines’ for energy production from
different sources and the distribution to urban mobility. Studies and ex-
periments have been done on energy efficiency and self-production at
the station, but very few research connects such production with the fu-
elling of urban mobility devices. Regulations allowing such connections
and energy infrastructure’s optimisation are currently missing. A study
made in France, investigates energetic concepts in order to store the
braking energy of the trains with a stationary electrical saving system,
and to reutilize it for the power supply of electric and thermal consumers
or actuators in a railway station thanks to a microgrid (Galai-Dol et al.,
2016). In this study, the RATP (the Parisian urban railway operator) de-
veloped an experiment in which reutilises the braking energy from trains
for the power supply of electric equipment in a railway station thanks to
amicrogrid. Results demonstrated that, due to differences in the existing
equipment, it would be difficult to change all the already existing equip-
ment into a station, as it generates high costs, but it can be interesting to
forecast it for new railway stations concepts. The study is a first step to
a multi physical micro grid, which is a trampoline to the micro grid and
the urban living of the future when the micro grid will integrate many
kinds of energy resources (Galai-Dol et al., 2016). Another study that
compares different types of energy supply for station buildings, shows
that railway station loads can be supplied by grid, photovoltaic panels
or energy storage systems. Electrical railway system can be charged by
either utilizing regenerative braking energy, photovoltaic panels or grid.
It demonstrates the relevant cost reduction when producing energy with
such systems, and how the increase in photovoltaic panels size results in
a significant decrease in daily operational cost of the smart railway sta-
tion (Sengor, 2018). Such studies demonstrate that an organised system
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may serve various loads from various energy sources in an efficient and
cost-effective manner for the station, which can in this way become an
energy-hub (Akbari, 2021) thanks to the high reusable energy potential
lying behind the electrical railway system. Storing brakes energy and us-
ing it during daily consumption peaks would allow to help decrease car-
bon emissions while also lowering energy bills (Galai-Dol et al., 2016).
Consequently, it seems important to advance the research on these top-
ics and discover new technologies, but this needs cooperation between
stakeholders and a proper data collection and analysis.

When talking about resources’ optimization, a more sustainable ur-
ban logistics chain might be accomplished by considering the possibility
of railway stations as middle-point hubs in the chain, between ware-
houses located outside of cities and last mile delivery services. Stations
would help the entire value chain in cutting journeys by optimizing
the flow of goods by collecting goods more centrally but still in a fine-
grained mesh, bridging the gap between freight transport and urban lo-
gistics. Also, combining train transportation with emissions-free parcel
delivery through cargo bikes could help decouple neighbourhoods from
vehicles while also addressing the curb-management issue. By doing so,
the positive contribution to the energy layer is also expanded: fuel con-
sumption is drastically reduced and replaced by energy, ideally from
renewable sources, that may be produced at the station. Due to railway
stations’ central function, the supply-demand balance may be monitored
and optimized. Simultaneously, the station can serve as a hub for logis-
tical waste management, eventually also generating electricity from its
treatment.

Development of TODs is not only about transport, but also about
urban development around intermodal hubs. To enable sustainable mo-
bility in cities is fundamental to work on ‘proximity’, as seen in the pre-
vious chapters, and logistic services are also part of such proximity. If
primary services and shops are placed at a walking or cycling distance
from inhabitants’ homes, active and sustainable mobility is enhanced
while environmental footprint is reduced, and time is saved in commut-
ing. In addition, proximity promotes social interactions (Moreno, 2021),
as advocated also by urban theorists like Jacobs (1961).

Mediating between transport and urban needs in the space of a sta-
tion could help manage the urban and infrastructural development. Inte-
gration of services brings interaction between stakeholders, which facil-
itates exchanges and enable business (Wenner & Thierstein, 2022). As a
node, the railway station must guarantee a seamless journey and a high
quality space. As a place, it should have a urban centrality role, thus be-
coming part of the city through the development of mixed-use environ-
ments and services inside and around it (Conticelli, 2011). As advocated
by Bertolini (1998) a more concrete, situation-specific commitment to
multifunctionality would be needed when (re)developing stations, by
catering to both profitable and less profitable customers’ interests. More-
over, coupling transport functions with other socio-economic activities
enable urban compactness, which is key for reduce consumption of re-
sources and energy (Yin, 2015).

Nevertheless, obstacles to such stations’ redevelopments are mul-
tiple. The most evident concerns property value which ‘obliges’ sta-
tions managers to rent its spaces to very high prices, often not af-
fordable by local commerce and other kind of services. This was the
consequence of property booms in the 1990s, where real-estate mar-
ket conjunctures have had a driving relevance in most station projects
(Bertolini, 1998). Consequently, small and local businesses and public
services are excluded from these spaces. The involvement of new (pub-
lic and private) stakeholders in the co-financing of stations’ develop-
ment should be explored, to be able to integrate local businesses of-
fering proximity services while a better understanding of users’ needs
would also bring new business opportunities for all stakeholders. Co-
funding mechanisms as well as the use of green and social bonds
should be explored for launching or testing the funding of such new
activities.

So far, research has paid little attention to stations and the urban
design of their immediate surroundings as part of the urban transforma-
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tion processes (Ponzini, 2013). Stations redevelopments in the 1990s,
even though they were intended to improve rail transport and generat-
ing sustainable urban areas, often led to an economic polarisation and
hierarchisation (Wenner, 2020; Chen & Hall, 2015; Garmendia et al.,
2012; Vickerman, 1997), especially of local communities. But recently,
the literature on urban studies has shifted from the idea of the trans-
port infrastructure as an element that produces discontinuity with the
urban tissue to an infrastructure that generates places for citizens while
still creating urban continuity (Ferorelli, 2016), which represents an im-
provement and a fertile ground for giving the station a role of urban con-
nector. As a result, stations can be used to generate such public linking
areas while also allowing social interactions.

Building from these considerations, it seems crucial to understand
how new uses of such areas could impact local communities and trav-
ellers. In this context, a response to can be found in the emerging ‘place-
making practices’ that, through the co-design of such public spaces,
would allow local communities regaining ownership of them, while im-
plementing activities tailored to their needs. Customers and citizens -
rather than transportation companies - can define which services must
be offered; and transportation operators can just provide customers with
an operating system they can utilize according to their needs.

As highlighted during the workshops, people do not move between
stations; they move between activities. Consequently, if transfers be-
tween activities can be made easier, faster, more convenient, produc-
tive — and more pleasurable — then public transportation will likely be
used for better, more diverse, and more frequent travels (Chen et al.,
2014). To do this, it is necessary to understand what engages people in
the design of public spaces, what draws them away from their everyday
routines to generate value in these areas, and the station might be trans-
formed into a place where people can have an experience. Currently,
when people get to the station feel compelled to buy or leave. There are
no services or activities where users are not required to purchase.

Thompson et al. (2012) observe how the railway experience is cre-
ated through complex interactions between the railway and the people
who use it. Because rail travel is a socio-technical system, social inter-
ventions may be required to preserve favourable experiences. As seen in
literature review, the experiment conducted in Scotland where commu-
nity groups and individuals have been invited to gardening activities in-
side some stations, demonstrates that the station has been appropriated
as an extension of urban activities, making it a part of a larger commu-
nity agenda to make a more meaningful place for visitors and residents
(Alexander and Hamilton, 2015). Appropriation leads to an increased
sense of ownership of the station. Adopters engender and create a sense
of place as a result of their sense of ownership, which leads to emotions
of responsibility and a vision of the future (Alexander and Hamilton,
2015). Through adoption, instead, citizens come to see stations more as
community assets than transport hubs (Alexander and Hamilton, 2015).
Thus, providing free-creative places for station users (such as the pianos
already installed in many stations) could be part of a solution to un-
derstand what citizens need in that specific location. Obstacle to this
is that stations are private spaces that need to be rented to generate
revenues. Therefore, co-creating spaces inside and around stations is a
challenge that needs policy adaptation and collaboration between pri-
vate and public stakeholders.

5. Conclusions

The findings presented in this paper show that stakeholders around
European railway stations see the potential of better using stations to im-
prove urban transportation and related urban spaces, citizens’ daily life,
and city’s resources optimization. To achieve this, specific topics needs
to be investigated to generate new knowledge and industry achieve-
ments.

Analysing the role of the station as a public space dedicated to cit-
izens is fundamental. Developing stations as spaces and infrastructures
at the service of the public would imply transforming them into mobility
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hubs where both local and global businesses serve residents’ demands
and promote effective and sustainable travel. Urban policies and regu-
lations, as well as stations governance, must be adapted. In this context,
the position of the urban planner could be a change agent. However, in
order to build cooperation among stakeholders, ideas must be tested and
possible impacts analysed, to then build roadmaps for transformation.

Second, an upgrade in the utilization of the stations’ energy infras-
tructure should be explored through experiments, as it represents a key
asset for urban energy challenges. More in-depth research utilizing a
data-driven strategy to generate an energy map and identify the most
vulnerable spots, both within infrastructure and governance of railway
hubs, can help develop unique solutions for stations’ energy efficiency.
Similarly, the circularity of resources moving through the station is vi-
tal for helping the city in its sustainable growth, such as greening urban
logistics and waste chains. To create a regulatory adaption lever, tests
of novel models of material and logistics management should be done.

Third, there is a need for a general overview of the value of such
assets, from the station’s construction to all assets that pass through it
every day, to the value of its catchment area, not only from a financial
standpoint, but also considering social values and environmental chal-
lenges that such innovations may bring.

As is the case in most transformation themes connected to sustain-
ability, the transformation and better utilization of railway stations and
their surroundings needs a concentrated, collective effort by all stake-
holders involved. As shown in this paper, the paths for European railway
stations are clear and the motivation of many involved actors is high;
it is thus a strong argument for political actors to activate the existing
potential and set transformation into motion.

As highlighted in the literature review, redevelopment of station ar-
eas is a challenging task where no single model has yet been found that
can be applied to all situations. This is the case from both a planning
perspective and a policy and governance perspective. The reason behind
this is that each context has local peculiarities, different driving forces
and obstacles. Therefore, as suggested by Bertolini (2012), an experi-
mental attitude and a willingness to learn from both others’ and one’s
own experiences seems essential to tackle such a challenge.

Building from these considerations, this paper represents the start-
ing point of a wider research of which the next steps will be the study
of the impacts of experiments in different stations in Europe that will
be conducted in the following months. Three projects let by EIT UM
with three different cities in Europe (Milano, Toulouse, and Madrid)
will take place in railway stations contexts. They concern the develop-
ment of intermodality at these stations and the construction of a model
to be scaled up to other places. New services for micro-mobility and
active mobility will be tested during 6-12 months at these stations, to-
gether with additional services for citizens and placemaking activities.
During the test period, activities of involvement of local communities
and users will be undertaken to observe and analyse the impact of such
tests, while also collecting the feedback and ideas from citizens about
the development of such models. The research will be based on these
outputs.
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