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In recent years, many academic and technical discussions about cities have been shaped by two topics: sustainability and smartness. While these two areas are evolving, there are definitely common grounds to be found in discourses on sustainability and smartness. First of all, this is the realization that any comprehensive transformation of long-term, complex processes requires governance and integration of topics and institutions, and second, that there can be no uniform approach to successfully becoming more sustainable or smarter. However, different directions of development can be identified that may—or may not—go together. Urban mobility has to deal with different definitions of and approaches to sustainability and smartness too. A specific format developed during the transdisciplinary project “Neue Mobilität Berlin” (New Mobility Berlin, http://neue-mobilitaet.berlin/) addresses these questions. Research results suggest, for one, that there are very practical technical issues that complicate a transition from existing mobility systems toward more sustainable and smart ones. For another, the results suggest that a comprehensive sustainable and smart urban mobility system will need more integration and coordination. This contribution takes off from project findings and discusses implications for the implementations of and discourses on smart and sustainable urban mobility.
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INTRODUCTION

During the last two decades, many academic and practical discussions about cities were shaped by two topics: sustainability and smartness. It was only in the mid-1990s that comprehensive sustainable development became a mainstream urban issue, the Aalborg Charter of 1994 and the Agenda 21 processes being the most prominent examples (Bulkeley and Betsill, 2005; Beatley, 2014). Sustainable development and sustainability research usually refer to the so-called three pillars of sustainability (ecological, economic, social—Ott, 2009). These were initially promoted by civil organizations and NGO, local governments consequently committed voluntarily to sustainability (Alber, 2013). Since then, a large number of positive and—to a lesser extent negative—local experiences have been gained. Later on, non-binding supranational frameworks for sustainable urban and municipal development have been agreed upon (such as the Leipzig Charter for Sustainable European Cities, BMUB, 2007), the New Leipzig Charter EU 2020, or the United Nations, 2016).

Over the years, it has been acknowledged that sustainable development can and must be operationalized in different ways for different places (Elmqvist et al., 2019) in order to have an impact. In addition, there is widespread agreement that comprehensive sustainable development constitutes a multi-level challenge and is to be understood as a long-term and sometimes resource-intensive process (Krellenberg et al., 2016) with “highly complex real problems” (Zscheischler et al., 2014). With the growing number of case studies and experiences, three major developments can be observed regarding the implementation of sustainable development: (1) a general shift from hierarchically organized approaches to participatory, co-creative or even cooperative ones (Glass and Newig, 2019), (2) the importance of the production, exchange and dissemination of different forms of “socially robust knowledge” (Walter et al., 2007; see also EU, 2020), and (3) the need for a certain flexibility and openness in governance and implementation processes for sustainable development (Clune and Zehnder, 2018). In addition, it is being emphasized in a growing number of research that multi-level approaches are crucial, relating the effective implementation of sustainability aspects to different levels in decision-making (Geels and Kemp, 2012).

During these last two decades, smartness became another mainstream topic in urban development and research. And in this context, the discourse has changed as well. Initially, “smartness” was mostly equated with digitization and automation of (networked) technical infrastructures in the context of communication technologies (Caragliu et al., 2011). Smartness was additionally conceived as a development concept for highly urbanized centers with economic growth and globalized capital flows and markets. Right from the beginning, smartification was seen as large-scale technical restructuring process toward more efficient infrastructures that could only be realized by investing large amounts of money (Sadowski and Bendor, 2019; Sadowski, 2020). In consequence, the commitment of private and globalized tech companies seemed necessary as municipal budgets are very strained in many cases and technological competence for setting up new and smart infrastructures was lacking as well. But this also meant that the private-sector logic of economic competition was applied (Nam and Pardo, 2011; ZTG, 2017).

Nonetheless, a higher efficiency of infrastructures is—until today—promoted as a means to achieve more ecological sustainability. The idea is that in a fully networked system resources can be used much more efficiently (Gil-Garcia et al., 2016). Such a system can only be effective if a large part of the infrastructure is being “smartified” and if the efficiency is not being watered down by human behavior. So far, however, there is little empiric knowledge to what extent resources are actually being saved in smart neighborhoods or smart cities (Akande et al., 2019).

Such a technology-driven approach has been challenged by social activists (Stollmann et al., 2016), sustainability activists (Höfner and Frick, 2019) as well as political think tanks (WBGU, 2018). This is due to the realization that what is technically feasible does not always contribute to solving social issues. These activists rather argue that smart technologies should bring actual societal benefit and that solutions must be developed with or by civil society and that aspects of security and privacy and as well as of power distribution and governance have not been addressed sufficiently yet (Stollmann et al., 2016; Ismagilova et al., 2020).

Similar to sustainable urban development, “smartness” has been applied to cities all over the world. And the number of cities is growing which explicitly try to relate smartness and sustainability (Akande et al., 2019; Ahvenniemi and Huovila, 2021). Such more recent approaches share the idea that smart technologies should support sustainable development, that “digitalization can be put at the service of global sustainability” (WBGU, 2018, p. 1; see also Caputo et al., 2018)—not the other way around. Some of these cities do not only aim for ecological sustainability but also for economic and social sustainability.

Vienna, a pioneer in terms of a socially embedded definition of urban smartness, “denotes a city [a smart city] in which information and communication technologies as well as resource-saving technologies are systematically used in order to pave the way to a post-fossil society, to reduce the consumption of resources decrease, to permanently increase the quality of life of the citizens and the competitiveness of the local economy,—thus to improve the future viability of the city” (https://www.wienerstadtwerke.at/smart-city; Loew and Rohde, 2015). Another example for an integrated understanding is Amsterdam where different stakeholder groups are explicitly integrated in urban development processes (https://amsterdamsmartcity.com/).

First experiences indicated conceptual and practical problems in implementing smartness and sustainability in cities (Evans et al., 2019). These originate in the difficulty to reconcile scales, scopes and objectives of both concepts. Case studies indicate that different cities develop different definitions of and approaches to becoming smart and sustainable (Lara et al., 2016; Stollmann et al., 2016).

Similar to changed discourses on sustainable development, more recent strategies for urban smartness emphasize the need to, first, strengthen participatory and co-creative approaches in order to develop more socially-inclusive, democratic and need-based solutions (ZTG, 2017; Aurigi and Odendaal, 2021). Second, the importance of learning and different forms of knowledge was already an integral part of some early smart city concepts, for example in “Knowledge Cities” in Australia or South Africa (Yigitcanlar et al., 2008). While variety in definitions and approaches seems a feasible way of dealing with the complexity of implementation processes, successful new approaches will still need to integrate different sectors, different responsibilities, different levels of governance and different objectives. But, third, research on governance of smart cities is still an emerging topic as it focuses mostly in a very theoretical level on the relations of ICT and humanity resp. societies (Jiang et al., 2020).

Similar developments of both concepts have been described above, but there are also opposed developments to be observed. In the Smart City context, very large, technology-driven solutions were initially developed. Gradually, these approaches are being supplemented by smaller-scale, site-specific approaches. The opposite development can be observed in the context of sustainable development: Here, arguments are made that small-scale approaches are usually not enough to achieve noticeable sustainability effects—rather radical, large-scale and integrated solutions are being demanded (Van Den Bergh et al., 2011; Markard et al., 2012).

It should also be noted that aspects of smartness have so far only played a subordinate role in the context of sustainable development (Höfner and Frick, 2019) and that sustainability is just one aspect in smart cities (Yigitcanlar et al., 2019). Related discussions are still evolving while practical experiments tackling both smartness and sustainability are scarce yet. In consequence, research into any positive or negative relations and effects of both concepts is still in its early stages.



THE CASE OF SUSTAINABLE AND SMART URBAN MOBILITY

Urban mobility is one of the major sectors of application for sustainability and smartness. In the following, characteristics of both concepts will be framed in this context. Any transformation of existing urban mobility systems can be considered a challenge as the idea of a privately-owned car is deeply rooted in many of our cultures and mindsets. For decades, owning a car promised independence, flexibility, comfort on the individual level, and the manufacturing of cars promises economic stability on the societal level (Canzler, 2000; Jeekel, 2016). The hegemony of such thinking manifested in urban layouts as well as in our daily behaviors—but there are indications for change (Canzler et al., 2018).

In consequence, a transformation toward more sustainable mobility can only be achieved if profound changes take place: On the individual level, this implies a reduction of the need and wish to travel for work or leisure (fewer and shorter trips) (Banister, 2008; Foltýnová et al., 2020; Loy et al., 2021)—a substantial behavior change in short. On the societal level this means different political, legal and economic frameworks (Schipper et al., 2020) including more emphasis on other modes of mobility such as walking and biking, on health and quality of life (Larranaga et al., 2019; Blečić et al., 2020; Del Aguila, 2021). Both approaches, though very much needed, are complex and long-term processes to deal with (Cascetta et al., 2007). In order to be successful they rely increasingly on the involvement of large parts of society (Kiba-Janiak and Witkowski, 2019; Fernandez-Heredia and Fernandez-Sanchez, 2020), on collective discussion and participation (Lindenau and Böhler-Baedeker, 2014). So far, such approaches have been implemented both on the neighborhood and city levels with different scopes and goals (Mozos-Blanco et al., 2018; Loorbach et al., 2021). Similar to discussions on sustainable urban development in general, it has been acknowledged that a transformation of the mobility system will need different approaches and different paths in different locations if successful (Foltýnová et al., 2020).

A more feasible solution toward more sustainability in the mobility sector—and this is a third approach—seems to reduce emissions by increasing the efficiency of cars. This clearly is a technology-driven approach, substituting privately owned petrol-powered cars either by other privately-owned drive technologies or by other means of transport such as all forms of shared mobility. This approach relies heavily on business ideas of large private car manufacturers, and a growing number of start-ups (Bellini et al., 2019). These still tend to produce supply-led, and infrastructure-centered isolated solutions (Blechschmidt et al., 2015; Brunnengräber, 2020) where people are being conceived as users. The concept of “Mobility as a Service/MaaS”, aiming at improving user experiences, being one such recent trend (Utriainen and Pöllänen, 2018). Unfortunately, it is still difficult to quantify positive or negative environmental effects, even more to assess indirect environmental impacts or social, respectively, societal impacts (Pape and Lauwers, 2015). Nevertheless, there are systematic scientific approaches for comprehensive sustainability assessments and recommendations for specific indicators in the context of urban mobility (Gerlach et al., 2015; Jeekel, 2017).

But there are approaches to frame urban mobility differently—with a more comprehensive understanding of the relations of mobility to our daily lives. Discussions on health effects, individual safety as well as quality of life and public space support the idea of more socially inclusive and sustainable forms of mobility (Jeekel, 2017; Evans et al., 2019; Ahvenniemi and Huovila, 2021).

The concept of smart mobility initially emphasized networked infrastructures as a means to enhance energy efficiency and to reduce emissions (Wolter, 2012; Ilarri et al., 2015). In consequence, developing more efficient forms of fuel and engines became a major objective along with the idea of shared vehicles and automated driving (Brunnengräber, 2020; Butler et al., 2020). Especially the latter is an expression of the idea of unrestricted mobility where vehicle‘s efficiency is not negatively influenced by the human factor (Xing et al., 2021). Such an approach is close to argumentative patterns for more ecological sustainability through new technologies.

Maybe more than in any other sector, the discourse of smartness in the mobility sector has been equated or rather confused not only with ecological sustainability but with sustainability in general (Jeekel, 2017). In consequence, research on effects of smart mobility focuses on assessing the effects on the environment. Still in its early stages and consequently lacking standards, recent research applies different parameters and indicators (Nijland and van Meerkerk, 2017; Arbeláez Vélez and Plepys, 2021) which makes it rather difficult to compare.

Economic and in particular social sustainability are topics that need still to be explored in the context of smart mobility (Pape and Lauwers, 2015; Jeekel, 2017). Knowledge about movements, capacities, flows, user behavior is in any context considered important. But a technology-driven approach tends to conceive knowledge as automated data, collected via sensors, apps and other digital platforms (Van Oers et al., 2020). While this may generate issues with privacy in urban space, these data are comparatively easy to collect. But it needs to be mentioned that data gained in such a way describes rather existing mobility flows than deals with actual demands.

Recently, more comprehensive ideas of smart mobility have been developed, relating to a more comprehensive understanding of sustainability or to the three pillars of sustainability (Uteng et al., 2019). In consequence, and similar to implementing sustainability or smartness in general, practical experiences with smart mobility resulted in a diversification of definitions and approaches such as reducing the number of individually possessed cars, increasing safety in urban space, promoting more sustainable lifestyles and to develop hybrid (digital and non-digital) solutions for a variety of user groups (Benevolo et al., 2016). In this context, a turn to more demand-oriented, behavior-based and sometimes co-created solutions can be noticed (Blechschmidt et al., 2015; Benevolo et al., 2016).

Transforming urban mobility systems implies dealing with sustainability and smartness at the same time. However, more comprehensive approaches have rarely been developed yet (Frantzeskaki et al., 2017). But there are some exceptions: Again, the importance of different forms of knowledge is being emphasized (Hegyi et al., 2019; Vecchio and Tricarico, 2019). In addition, there is comparatively little knowledge on the governance of such comprehensive processes (Docherty et al., 2018; Kronsell and Mukhtar-Landgren, 2020; Paiva et al., 2021) where many developments happen at the same time, are co-evolving but not co-ordinated (Jeekel, 2017).


Introducing Sustainable and Smart Urban Mobility to Berlin

Since 2016, the transdisciplinary project NEUE MOBILITÄT BERLIN (http://neue-mobilitaet.berlin/) aims at collectively developing, exploring and testing adequate strategies for more sustainable and smarter mobility in Berlin/Germany. The core team consists of the District Office Charlottenburg-Wilmersdorf as political and administrative institution, the Center for Technology and Society/TU Berlin as scientific partner for qualitative research and policy development, the Competence Center for Urban Mobility BMW Group as a mobility provider, the innovation agency eMo of the city of Berlin as a state agency and, most importantly, insel-projekt Berlin, a local organization for sustainable development in that part of Berlin. This team developed different formats over time to promote sustainable mobility locally, together with other organizations and stakeholders.

Early in the project, the team had to learn that mobility is indeed a highly contested and emotionalized topic making it difficult to start conversations on the topic. In addition, it became obvious that individual mobility and mobility behavior are topics which are rarely reflected in (Berlin) society. From this, two consequences can be drawn: First, in order to develop a truly different, effective and successful approach to sustainable and smart mobility, intensive (one-to-one) communication with individuals and stakeholder groups is necessary. Second, in order to deal with non-information, misinformation, increasing awareness, mutual learning, playful testing etc. are crucial (Wendorf and Schröder, 2018; Schröder and Wendorf, 2019). In consequence, the team developed a variety of formats for information, communication, and testing with and for different groups of participants—from personal discussions in open space, to large public forums, to the temporary conversion of street space. Documentations of the formats can be found on the project website.

One format developed during the project was the “Sommerflotte/Summer Fleet” campaign in 2018 and 2019, renamed “Deine Flotte/Your Fleet” in 2020 and 2021. The latter is—at the time of writing this article—still ongoing and therefore not being referred to here. Relating to our initial findings summarized in Section 2.1, the main objective of the campaigns was to facilitate individual testing of alternative forms of sustainable and smart mobility in order to allow for more informed decisions on individual mobility. Accompanying research focussed on individual demands for everyday mobility. During the campaigns, voluntary participants would not use their private car for 4 weeks, but experience different forms of smart and sustainable mobility. In order to support this approach, digital vouchers for some fifteen participating mobility providers during each campaign were handed over to the participants. Vouchers included conventional (non-electric) bike sharing, stationary and free-floating car sharing (both electric and non-electric), e-moped sharing, e-scooter sharing as well as ride sharing (in 2019) and cargo bikes (in 2020).

Many people we talked to over the years were curious about using mobility alternatives, but for various reasons hadn't done so yet. Altogether, the campaigns drew 111 participants so far: 63 male, 47 female and one without specification. Eighty-eight of them, a considerable number, had a university degree and their average age was slightly below 47 years.

Before and after their participation, the participants were interviewed online via questionnaires. Each of the questionnaires included closed, multiple choice and open questions. In accordance with the overall objective mentioned above, questions ranged from the original reasons why participants acquired a car, to everyday mobility routines and general preferences, to their expectations for taking part in the campaign, their specific experiences while using the mobility formats offered as well as their individual consequences from taking part in this campaign (NMB, 2020).



Results and Findings From the Campaigns

When asked why they participated in the campaigns, two major reasons became apparent: Just under half of the participants was curious about testing new technologies, a slightly smaller number indicated that their environmental awareness made them reflect about changing their lifestyles and the campaign was a welcomed offer to test possible consequences of abolishing their car. Even before the campaign, the majority of participants had been aware of the existence of alternatives. But only a very small part had already tested them as they felt that they hadn‘t had any opportunity yet to do so (NMB, 2020).

Despite using a large variety of media for advertising the campaign—from classical local and national newspapers to social media, radio trailers and radio partnerships, large-scale posters in metro stations and small format posters in shops, the campaigns drew a very specific group of people: Besides being middle-aged and highly educated, the participants considered themselves open to experiments in general and possessed a certain digital literacy as they knew how to use a smartphone, and how to sign into digital platforms (NMB, 2020).

After taking part, the participants were “very” to “quite” satisfied with the mobility alternatives offered. Initial fears that more time and organization would be needed without their own car did not prove right in almost all cases. In other words, everyone managed their daily mobility throughout the 4 weeks—except for, and this is significant, three use cases. These were: the transport of family members, the transport of large or heavy goods, and trips beyond the business areas of the mobility providers (Schröder and Wendorf, 2019).

Another challenge for the participants—regardless of their age—was to fully understand the handling as well as the potentials of different forms of mobility, for example: If I manage to use one car from a specific mobility provider, why are all other cars different? Can I leave the business area with my car/ moped? How can I combine different forms of mobility to suit my personal needs? The large variety of vehicles and business models seemed to overwhelm some participants as they would have had to acquire a lot of practical knowledge within the rather short timeframe of 4 weeks in order to test all possibilities offered. In order to close these knowledge gaps, the project team developed different forms of practical assistance over the years such as preparatory meetings, individual trainings and a detailed manual with information on how to use each vehicle and app.

The most popular forms of alternative mobility during the campaigns were people‘s private bikes, followed by public transport and free-floating carsharing. Interestingly, these preferences did not change in 2020 during the first year of COVID-19, in contrast to findings from other research (AGORA Verkehrswende, 2020). To sum up, the two most popular modes of mobility (private bikes and public transport) during the campaigns were rather traditional ones, not exactly those associated with smartness in the literature. In contrast, the least popular modes of mobility were stationary carsharing and cargo bikes. Stationary carsharing—in contrast to free floating carsharing—had been experienced as rather impractical as the participants felt that the stations were too far from where they needed them. Cargo bikes just seemed not necessary during their participation.

Before the campaign, concerns were expressed that participants‘ daily life and convenience would be affected in a negative way. Using alternative modes of transport was considered more time-consuming and difficult to organize, especially for spontaneous activities or activities with family members. These concerns proved too strong as only a third of the participants reported major challenges to their comfort zone. This low number of reported challenges could either mean that these participants were reluctant to try really challenging things or that the challenges were considered insignificant. But with the other two thirds, two different strategies of coping could be observed: roughly half of those who experienced challenges to their lifestyle before the campaigns took it as a motivation to find ways to cope. The other half experienced the challenges as a reinstatement of their initial assumptions and decided that alternative mobility does not suit their needs to a sufficient degree. Thus, when we asked whether the participation in the 4-week campaign had changed anything in their mind toward the possession and use of a private car, everyone stated that they now know that it is possible to move through the city without their own car. Two thirds were positive that they would use mobility alternatives more often in the future and egally two thirds stated that they are still thinking of abolishing their car. A good quarter of the participants made the decision, and did indeed abolish their cars for good within several weeks of the end of the campaigns (NMB, 2020). To sum up, taking part in the campaigns helped people to change their mobility lifestyles toward more sustainability. New technologies can certainly applied to support this cause, but several practical challenges still need to be overcome.




DISCUSSION AND CONCLUSION

The campaigns and the accompanying research provided insights into systemic and practical challenges to introducing sustainable and smart urban mobility. It can already be stated that relations between (new) technologies, individual mobility behavior and sustainability awareness are complex. In general, the participants were positively surprised by the number and quality of the existing inner-city mobility alternatives in Berlin, both public and private transport. But it became obvious that the supply of vehicles is spatially fragmented: Trips beyond the inner city, beyond S-Bahn-Ring, were more difficult to arrange as the business areas of most providers do not expand much beyond this central area yet. Similarly, it was much more difficult for participants living in peripheral areas to access alternative forms of mobility, even more so any form of shared mobility. In addition, business areas differ in shape and size, based on the business models of each provider. Both aspects result in the fact that it is difficult to understand which vehicle or mobility provider can be used in which area. This may have some negative impact on people's willingness to use alternative mobility.

Adding to the confusion which vehicle to use in which area was the rather poor state of internet connections in peripheral areas. Compared to other countries, internet and mobile connectivity in Germany are rather low (https://www.mobileconnectivityindex.com/) and patchy (https://www.breitband-monitor.de/funkloch/karte). The further one travels from the inner city, the more likely it is that one cannot un/lock a shared vehicle via app. This clearly demonstrates the interrelations of sustainability through smartness: new shared forms of mobility depend on functioning smart infrastructures. Thus, smart mobility remains—in its existing form—an approach for dense, urban centers.

New (shared) forms of mobility equally depend on the digital literacy of any user, as a precondition for (more) sustainable behavior. While such a technology-focussed understanding of sustainable mobility may be questioned in general, another technological aspect adds to the complexity: So far, there is not one platform to access all mobility services but each provider developed their own app which everyone is obliged to use (no single sign-on option). In consequence, participants had to sign into each app separately. This resulted in some participants only using a small variety of services and only those services they found easy to handle. Last but not least, in order to use the mobility apps, google accounts were needed in most cases. This raised some issues with people concerned about their digital privacy. On the contrary, walking, private bikes and—depending on the respective business model—public transport and cargo bikes are forms of mobility that can still be experienced without going digital.

As mentioned before, the campaigns reached only a specific type of people. An explanation could be that such a technology-driven approach to alternative mobility can be introduced more easily to people who are open to or have some experience with new technologies, who are at the same time environmentally aware and have, in addition, already reflected their mobility behavior to a certain degree. During the campaigns, each participant gained knowledge on how to (not) use different forms of alternative mobility and what their actual individual mobility demands are. During the testing, initial worries that the handling of the vehicles and applications would be difficult disappeared in most cases. And their experiences clearly supported them in making informed decisions about abandoning their own car for good. This confirms the pre-campaign findings that information and opportunities for testing are important facilitating aspects for individual involvement in a transformation toward a more sustainable and smart mobility system. Nonetheless, the campaigns as well as the provision of information were quite demanding and time-consuming for the team.

But even in this rather homogenous group of participants, three major use cases could be identified where people felt that a private car is needed. These were—as mentioned above—transport of family members, transport of large or heavy goods, and trips beyond the business areas of the mobility providers for leisure. Maybe not surprisingly, these were also the main three reasons why participants were reluctant to abandon their private cars for good after taking part. In consequence, a reduction of privately owned cars will only be achieved if feasible and adequate solutions for these use cases can be developed—for example, leisure activities such as jogging, allotment gardening or horse riding usually require to carry bulky or heavier goods.

As mentioned above, a very specific type of people had been attracted by the campaigns. Population groups that could not be reached were for example: families with two or more children, young people, people with physical or health restrictions, and non-German speaking citizens. In consequence, we still know little about mobility demands of those groups or how they could be reached. And it certainly raises the question how urban mobility as such could be more inclusive.

The focus of the campaigns described was clearly technology-driven as they offered access to new technologies for testing. Following the initial question how and to what extent smart technologies can support sustainable development, there are two significant aspects to be observed from the research results. For one, several very practical technical issues complicate a transition from a society with individually owned cars to a different, more sustainable and smarter urban mobility system, most of all connectivity and the knowledge of how to handle vehicles. From the findings, it can be concluded that existing business models do only provide singular solutions for some of the practical mobility challenges in daily life. Another observation is that existing supply-centered business models are not sufficiently diversified yet while their actual contributions to ecological sustainability are still unclear.

For another, and on a much broader scale, the results challenge technology-driven “smart” approaches to urban mobility. It should be investigated how and to which extent specific smart solutions facilitate a more sustainable urban mobility system. As of today, the landscape of sustainable and smart mobility—and their assessment—seems still rather fragmented. A comprehensive sustainable and smart urban mobility system will need more integration and coordination: This goes not only for technological developments but also for the development of feasible but comprehensive governance structures to overcome fragmented responsibilities, isolated solutions and path dependencies (Schwedes and Kollosche, 2016; Docherty et al., 2018; Uteng et al., 2019).

In consequence, a truly different and comprehensive approach to urban mobility is needed, including a complete reconsideration of the architecture of urban mobility systems. This means actively relating traditional and clearly sustainable modes of mobility (walking, using your private bike, public transport) to more recent approaches. This also asks to develop different legal and economic frameworks that allow for better integration. And this includes developing suitable governance structures for cities and municipalities with notoriously lacking resources (Dameri and Benevolo, 2016; Docherty et al., 2018). In this context, the importance of different forms of knowledge could be confirmed (Kronsell and Mukhtar-Landgren, 2020; Mukhtar-Landgren and Paulsson, 2021): During the campaigns, participants were enabled to take informed decisions and consequently change their lifestyles toward more sustainability. At the same time, it became obvious that such singular experiments only have limited effects as the number of participants is limited and funding for qualitative research in comprehensive, inclusive urban mobility is difficult to find. In any case, it would be very helpful to bring together experiences and research on alternative mobility in a more systematic way.

Today, we are certainly in a transitional phase of the mobility system. And of course, there are many questions still unanswered. New forms of urban mobility are just one way to combine sustainable and smart aspects. Motivations to use them seem diverse and their attractiveness is not necessarily related to a more sustainable lifestyle. Some practical challenges to introducing sustainable and smart mobility have been described above. But in order to assess their factual positive and negative effects, more information and research is needed—on efficiency, reduction of emissions as well as on mobility demands, on mobility behavior, and on governance. On a more abstract level this would also mean to discuss contributions of such forms of mobility to health, safety, and quality of life. Or to discuss the sustainability of different business models, the energy demand of smart applications and data bases or the increased use of rare metals for e-mobility. For example, from a sustainability viewpoint, one could even argue that truly sustainable, demand-oriented business models should provide more vehicles in peripheral areas.
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