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Abstract. This research article systematizes the current state and future perspectives of

digital platforms in transport research, driven by increasing digitalization and data availability.

Following an interdisciplinary expert workshop and a desk review of 36 non-commercial

platforms, the study identifies EU regulatory frameworks (e.g., the ITS Directive) and viable

commercial business models as primary drivers for data provision.The findings reveal a

fragmented landscape where public and private mobility data availability is improving, yet

significant deficits persist for specific research-generated data like travel surveys and field

observations. The authors classify platforms by content and functionality, noting that most

lack advanced analytical tools. The study concludes that establishing dedicated, secure

platforms for research data, addressing privacy concerns and standardization is essential to

maximize public funding impact and foster synergies between academia, urban planning,

and private innovation.

1 The importance of digital platforms in transport research1

Mobility and transport revolve around the movement of people, goods and data. Thanks to2

digitalization, the boundaries between these three types of movement are becoming increasingly3

fluid. Firstly, physical movement is increasingly being replaced by digital alternatives. For4

example, people who work from home no longer commute to the office, but instead generate data5

streams. Goods can be purchased in shops or can be ordered to be sent home, with either people6

or goods traveling. Secondly, digitalization also means that an increasing amount of data are7

available from travelers, public authorities, mobility service providers, vehicle manufacturers,8

and other stakeholders, including for example mobile phone companies. These new data sources9

and communication methods are enabling the development of innovative user-driven and demand-10

responsive Mobility-as-a-Service (MaaS) concepts that are tailored to individual users’ needs,11

while offering viable business models. These new data sources also enable the continuous12
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monitoring of transport systems, with a better coverage of all system elements in terms of supply13

and demand, with a higher level of detail and timeliness, thereby supporting evidence-based14

strategic planning and policy-making. Finally, digitalization enables a shift in which transport15

users are no longer mere “passive particles” moving around in given transport systems that16

are taken for granted, but instead become active designers of these systems. Travelers request17

services, provide trip data and feedback on their travel experiences, and make suggestions for18

improving and tailoring the systems to their individual needs.19

All these three developments arising from digitalization in transport come with great opportunities20

for research and planning practice. At the heart of these opportunities are digital platforms that21

provide all relevant stakeholders with information and data, as well as physical and digital22

mobility services. We define the term “digital platforms” for this study based on Steinberg (2022)23

[1] with two main variants:24

• The layered stack model refers to a platform “as something upon which one stands” [1], this25

might be for example computer hardware, software, websites or social media. The platform26

is considered here as a “building block upon which organizations build complementary27

products or technologies”. [1]28

• The horizontal intermediary model considers a platform to be a „mediatory device enabling29

third party transactions to take place”. Credit cards or the Uber app are examples of this30

concept. [1]31

Both types of digital platform are currently experiencing significant changes and growth. At the32

European level, the ITS directive (Intelligent Transportation Systems) [2] and the supplementing33

Delegated Regulations ([3],[4][5],[6],[7] ) have formulated obligations to make data available34

to third parties and thus facilitate data exchange. National Access Points (NAPs) have been35

established in the EU Member States to implement this European legal framework, initially36

with a focus on road transport (truck parking [3], Safety-Related Traffic Information (SRTI) [4],37

and Real-Time Traffic Information (RTTI) [5], [7]. Other modes of transport are increasingly38

also considered (see e.g., the Multi-Modal Traffic Information Services, MMTIS), resulting in a39

substantial increase of institutions that now are requested to make their data publicly available.40

The Federal Highway and Transport Research Institute (BASt) has been established as the NAP41

in Germany. The “Mobilithek” will be the platform used for data provision, in collaboration with42

the emerging Mobility Data Space, which is a virtual marketplace for the exchange of sensitive43

mobility data.44

This means that public institutions engage in defining the legal framework for digital platforms,45

thereby ensuring that these platforms contribute to societal goals.[1] In addition, public institutions46

increasingly engage in the development of digital platforms for providing the own data, and47

also data from private companies. Private companies are investing in the development of digital48

platforms because they recognize the potential for profitable business models in the provision of49

data and mobility services.50

Transport research will benefit significantly from the improved data availability, new research51

questions will emerge around innovative user-driven mobility services, and entirely new fields52

of research can be expected around the platforms themselves, including, for example, profitable53
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business models for platform operation or the regulatory framework. At the same time, transport54

research will increasingly be required to make its own data and research results available to55

others. This needs digital platforms for hosting and providing the often sensitive data generated56

in transport research. The landscape of existing digital platforms relevant to transport research is57

fragmented, and to the best of our knowledge, there is no systematic overview. However, such58

an overview and systematization would be necessary to capitalize on the opportunities arising59

from the three digitalization trends presented above, to decide which platforms are suitable for60

providing data from transport research projects, and, where appropriate, to contribute to the61

strategic further development of existing platforms or the development of new ones.62

This study was designed to address these gaps. It aims to examine and systematize the current63

state and future prospects of digital platforms relevant to transport research, and to explore64

related research opportunities. This systematization should cover all relevant aspects, including65

data types, stakeholders and platforms. We are interested in both aspects of (1) data and services66

provided at current and possible future digital platforms, and (2) platforms that might host data67

collected in the own transport research projects.68

To achieve these goals, we first organized an expert workshop with an interdisciplinary audience69

of researchers who are using data and services from digital platforms for their own research,70

and/or who conduct research on digital platforms themselves. The goals of this workshop were71

to compile an overview of current and possible future digital platforms, identify opportunities72

and risks related to these platforms for transport research and planning practice, and to exchange73

ideas on related research opportunities. Second, we conducted a desk research on existing digital74

platforms with relevance for transport research, this desk research is called environment analysis75

in this article.76

This article presents the concepts and main results from the workshop and the environment77

analysis, followed by a synthesis and an outlook for further research and recommendations78

for shaping the future landscape of digital platforms with relevance for transport research and79

planning practice in order to maximize their benefits for research and planning practice.80

2 Workshop “Digital platforms for transformative urban mobility”81

2.1 Concept82

The workshop “Digital Platforms for Transformative Urban Mobility” was held at TU Dresden,83

“Friedrich List” Faculty of Transport and Traffic Sciences on 27-28 April 2023. The following84

key questions were formulated for this workshop:85

• What digital platforms are currently in place in the transport sector, and what platforms86

should be in place in the future, in order to facilitate innovative research and to maximize87

the benefits of digitalization for travelers, mobility service providers, public authorities88

and society as a whole?89

• Which institutions and stakeholders should operate the platforms?90

• What are the appropriate legal and economic frameworks to enable private engagement91

and economic success of digital platforms while contributing to societal ambitions, such92
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as the Sustainable Development Goals (SDGs) adopted by the United Nations [8]?93

• How are digital platforms transforming human labor, mobility, and habitats?94

• To what extent do digital platforms increase precarity and/or prosperity?95

• How to design digital platforms and governance schemes that can successfully engage96

travelers to contribute to these platforms with data, activities, suggestions, etc., and thus97

ultimately participate in the design of future transport systems?98

Interdisciplinary researchers working on digital platforms in general, and more specifically on99

digital platforms in mobility and transport were the main target audience for this workshop.100

Potential participants were actively screened and approached with personalized invitations,101

resulting in a group of 22 early to advanced career researchers from six countries and a range102

of disciplines, including transport, humanities, social sciences, economics, political science,103

data science, law and urban planning. The group was complemented by a legal expert and a104

representative of the German Federal Highway and Transport Research Institute (BASt), so that105

the perspective of the German National Access Point (NAP) according to the EU ITS (Intelligent106

Transportation Systems) Directive was also present.107

The program was designed as a combination of keynote speeches by renowned researchers,108

presentations by participants and interactive group work. In the two interactive sessions, partici-109

pants were divided into two respectively three groups. The first session focused on the current110

situation, while the second session invited participants to look ahead and formulate expectations111

and requirements for future platforms. Similar questions were used for both group work sessions:112

Stakeholders:113

• Which stakeholders engage today / will engage in the future in setting up platforms for114

data and services in mobility and transport?115

• What interest do / will they have?116

• Which platforms do / will they operate?117

• Which types of data, services do / should they provide?118

• Which relevance do / should these platforms have for research and for practice?119

Platforms:120

• Which platforms for mobility data exist today / should exist in the future?121

• What kind of data and services do they provide / should they provide?122

• Who runs / should run these platforms? With what motivation?123

• What relevance do / will these platforms have for whom?124

Data and services:125

• What types of data and services exist / will exist in mobility and transport (items to be126

provided on platforms) and how is this data provided / how should this data be provided127

by whom?128
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Challenges and opportunities:129

• What are the challenges and opportunities for current / future digital platforms in the130

context of mobility and transport?131

Research perspectives: What research needs do you see? What ideas do you have to address132

these research needs?133

Participants were invited to discuss the questions and document the discussion with cards on134

pinboards, grouped into: stakeholders, platforms, data and services, challenges and opportunities,135

and research perspectives. The expected outcomes of the interactive sessions were pinboards with136

cards grouped into the categories introduced above (see 5.2 ). In the second session, high priority137

was given to developing ideas for future platforms, including features such as functionalities and138

governance schemes, and to noting related research ideas.139

2.2 Summary of keynote speeches and participants’ presentations140

Four keynote speeches by renowned researchers offered interdisciplinary perspectives, gave141

inspiration and broadened the horizons of all participants.142

Prof. Charlotte Halpern from Science Po, Centre for European Studies and Comparative Politics143

(Paris, France), spoke about “Data as a critical resource for governing sustainable urban mobility”.144

Drawing on her background in political science and her own previous research (see e.g. [9]),145

she outlined current governance arrangements in urban and transport planning and provided146

future perspectives. Resources for implementing policy measures and capacity building for local147

stakeholders, including data literacy, are key to evidence-based planning, which is a prerequisite148

for achieving societal goals. The emergence of new data sources and platforms offers promising149

opportunities for innovative governance schemes and evidence-based planning. However, the150

public administrations and also policy makers, particularly in smaller and less affluent cities,151

are not yet well prepared to make use of these opportunities. Future research could support152

the development of frameworks that incentivize digital platforms and the provision of data to153

support societal goals, rather than focusing solely on the success of individual companies.154

Prof. Marc Steinberg from Concordia University (Montreal, Canada) spoke about the ”Automo-155

bile Lineages of the Platform Economy”, based on his critical research on the various forms of156

platforms and their effects on the economy, society and political discourse (see e.g. [1]). He157

introduced layered stack models and horizontal intermediary models as the two main variants158

of the platform concept, and identified parallels and interdependencies between automobile159

production and platform capitalism. Both are based on the concept of platforms as layered160

stacked models and horizontal intermediary models, both use the term platform, both place a high161

priority on just-in-time and lean delivery of their products and services, both are data-driven and162

outsource risks to external partners such as suppliers or Uber drivers. The relationship between163

platforms and organizational practices was also highlighted.164

Prof. Orit Halpern works in the fields of history and cybernetics, bridging the history of science,165

computing, and cybernetics with design. In her keynote “Models and Cities: Re-imagining166

Smartness”, she outlined key concepts related to platforms and the smartness mandate.[10]167

Platforms should not be reduced to devices that serve specific purposes (e.g., smart phones, cars,168
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homes, cities) but rather be seen as ways of managing life with serious implications for society,169

politics and the environment.[10]170

Prof. Travis Waller’s background is in transport network modeling, based on innovative methods,171

data, and ethics-based metrics for evaluating the different possible solutions. In his keynote172

speech “Moving Into the Future: Infrastructure as Platform and Mobility as a Resource”,173

Prof. Waller introduced the novel concept of Mobility as a Resource (MaaR), based on the174

hypothesis that mobility has moved from a product (e.g., vehicles) to MaaS, and is now evolving175

towards a resource (MaaR). The MaaR concept envisions a future where mobility and infras-176

tructure can be commoditized and flexibly allocated to different uses, and thus managed as a177

resource. Prof. Waller outlined key characteristics of the MaaR concept, possible applications178

and research needs in the fields of transport network management, demand behavior, mixed179

mode use, and equitable mobility. [11]180

Overall, the four keynote speeches with their interdisciplinary perspectives, novel ideas and open181

questions, provided great inspiration for the subsequent workshop discussions.182

The participants’ presentations were grouped into three main themes: (1) MaaS concepts, (2) reg-183

ulatory frameworks, and (3) innovative data and platforms. Most presentations focused on the184

first theme. Participants shared their perspectives on MaaS as a concept in which different pas-185

senger transport services are brought together through an online platform that includes services186

such as trip planning, payment, ticketing and real-time information for all the different services.187

Key characteristics of MaaS include a focus on customer needs, bundling of services, cooperation188

and interconnectivity of transport modes and service providers.[12] Examples of MaaS services,189

their impact on travel behavior and system-wide effects were presented ([13],[14],[15],[16]). The190

goal of sustainable mobility was used as a normative framework in most presentations, leading191

to the question of how MaaS platforms need to be designed to contribute to progress towards the192

sustainability goal.[16] The importance of appropriate institutional frameworks and governance193

arrangements was also highlighted.[17]194

Presentations in theme (2) provided an overview of the current legal frameworks and future195

perspectives, with a focus on the ITS directive (Intelligent Transportation Systems) [2] and the196

supplementing Delegated Regulations ([3],[4][5],[6],[7]) . Innovative data and platforms were197

presented in theme (3). The VAMOS-lab at TU Dresden (Verkehrsanalyse-, Management- und198

Optimierungssystem / traffic analysis, management and optimization system) was established in199

2003 and has since developed into an innovative and powerful tool for monitoring and controlling200

road traffic in the city and region of Dresden. Approximately 1,800 sensors feed their data into201

the VAMOS lab, measuring vehicle volume, speed, traffic quality (Level of Service) and parking202

activities. The vision for the VAMOS lab is to establish a premier data platform that provides203

high-quality processed traffic data as a basis for innovative research and educational activities.204

Open geodata infrastructures and digital planning tools to support mobility transitions were also205

presented, and ways to incentivize the provision of data necessary for the successful operation of206

any platform were discussed.207
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2.3 Results208

Workshop results can be grouped into (1) stakeholder groups and roles, (2) groups of digital209

platforms, (3) data types and sources in transport research, (4) challenges and opportunities in210

operating digital platforms in transport, and (5) perspectives for future research.211

(1) Stakeholder groups and roles: The following seven main interest groups are to be considered212

according to the workshop participants:213

• Travelers mainly want to reach their destinations comfortably, safely, flexibly, reliably and214

at low cost. They use data and services from digital platforms and possibly also contribute215

to digital platforms, e.g., with data or service requests.216

• Public authorities provide transport systems and services. They need to make sure that all217

person groups reach their destinations, and they need to minimize negative effects from218

transport (e.g., noise, air pollutants, greenhouse gases).219

• Public authorities also provide the legal framework (legislature) for the development and220

operation of digital platforms and the use of data, which should support societal goals.221

• Public transport companies are mainly private companies, but still obliged to offer services222

for all person groups and parts of the city. Like commercial companies, they have to think223

in business terms while also serving the public interest.224

• Commercial companies include operators of mobility services, providers of navigation225

services and IT infrastructure, and industry. These companies seek to maximise their226

revenues, which can be generated through the provision of platforms, data and/or services.227

• Political decision-makers need data and services from digital platforms as the basis for228

evidence-based decision-making in the management and further development of transport229

systems.230

• Researchers benefit from data provided at the digital platforms for their own research, and231

collect data themselves, which should be made available.232

Most stakeholder groups can take on several roles. Table 1 provides a summary of the identified233

stakeholder groups and their roles in the context of digital platforms in mobility and transport.234

Table 1: Stakeholder groups and their roless

Stakeholder group Operate platforms Provide data Provide services Use data Use services Set legal framework

(Potential) travelers (x) x x x

Public authorities x x x x x

Public transport operators x x x x x

Commercial

companies

Operators shared mobility services x x x x x

Operators ridesourcing, ridepooling x x x x x

Providers navigation services x x x x x

Providers IT infrastructure x

Industry x x x x x

Legislature x

Policymakers x x x

Researchers (x) x x x x

“x” current and possible future roles, “(x)” only possible future roles

(2) Groups of digital platforms: Table 2 provides an overview of the identified groups of235

digital platforms with relevance for transport research. Platforms are mainly operated by public236

institutions or private companies, interesting business cases exist already today and new business237

cases can be expected in the future. Only one platform providing research data was named by238
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participants, this is the VAMOS platform run by the Chair of Traffic Process Automation at TU239

Dresden.240

Table 2: Groups of digital platforms with relevance for transport research, provided data and services

Groups of digital platforms Provided data and services

Open data portals cities, digital twins All types of data owned by local public au-

thorities (e.g., Dresden, Berlin), digital twins

mainly include built environment data (e.g.,

Helsinki, Transport for London)

Platforms providing research data Various data types, e.g., traffic counts/traffic

speed/occupancy of parking garages in VA-

MOS

Platforms with crowd sourced data Infrastructure data, Points of Interest (POIs),

e.g., OpenStreetMap, Mapillary

Commercial platforms providing map data HERE, Google Maps, Microsoft Bing, Apple

Maps, etc.

Commercial platforms providing navigation

services

Moovit, Google, DB Navigator, smartphone

apps by local stakeholders, etc.

Commercial platforms providing mobility

services, including passenger and commer-

cial transport

Public transport services (lines, departure

times, ticketing etc.), on-demand services

(ridepooling, ridehailing etc.), shared ser-

vices (cars, bicycles, scooters)

Commercial platforms providing data on

users and uses of transport systems

Floating Car Data (FCD) (e.g., TomTom),

Floating Bicycle Data (FBD) (e.g., from the

City Cycling-Campaigns in Germany, from

sports platforms such as Strava)

NAPs, Mobility Data Space Mainly public data according to the ITS Di-

rective

Social Media Platforms Communication and location data (e.g., Insta-

gram, Bluesky, Mastodon, LinkedIn)

(3) Data types and sources in transport research: Figure 1 provides an overview of the types241

and sources of data identified in the workshop discussion and subsequently systematized by242

the authors for this paper, including data that are already provided or should be provided in243

the future. For transport demand, data types describe the moving subjects and objects, their244

movements from origins to destinations, and the resulting traffic flow, such as the traffic volume245

of a particular mode of transport on a particular road section. For transport supply, data types246

describe infrastructure and services. Data describing the determinants and effects of transport247

activities are also relevant. The many sources of data relevant to transport demand and supply are248

shown on the right-hand side of Figure 1. Awealth of data is available for transport systems, and249

data availability can be expected to further improve in the coming years thanks to digitalization250

trends.251

(4) Challenges and opportunities in operating digital platforms in transport: Several chal-252

lenges and opportunities were named by the workshop participants. By far the greatest importance253

was assigned to (1) privacy issues and (2) the relevance of data.254

1. Privacy issues: The establishment and continued adoption of the legal framework on255

privacy issues is therefore of utmost importance, as stressed by all participants. A balance256

needs to be struck between ensuring privacy and allowing platforms to operate and data257
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Figure 1: Data types and data sources in mobility and transport

to be exchanged. Variation in the temporal and spatial level of detail of the data was258

mentioned as one way of achieving this balance; the establishment of data trustee centers259

could be useful to make data available at a more detailed scale. Overall, data should be260

available as openly as possible, with access restricted where necessary. This is a key261

prerequisite for trust in data and services; trust is needed to motivate stakeholders to use262

data and services and to contribute their own data.263

2. Relevance of data: Platforms, data and mobility services are not ends in themselves. Rather264

they should support societal goals and be relevant. Tech4Good was mentioned several265

times, and a societal discourse is needed to define what the meaning of ”good” is in this266

context. A common vision should be developed as the basis for all political decisions on267

which digital platforms should be established, who should operate them, and on how they268

should be regulated legally to optimally support societal goals. The focus should always269

be on the user and on providing the best possible mobility services and transport systems.270

(5) Perspectives for future research: The following themes were discussed in terms of perspec-271

tives for future research:272

• Standardization should receive more attention to improve compatibility of data formats,273

interfaces etc. Collaboration with the various initiatives in research data management (e.g.,274

NFDI) might help to make progress in this field.275

• Test beds, living labs, open urbanism – such collaborative formats can be supported by276

digital platforms and higher availability of mobility data. Innovative governance systems277

and participatory planning processes can support the scaling up of such experiments and278

data-driven, evidence-based planning.279

• Challenges and opportunities are interlinked; only interdisciplinary research can address280

them comprehensively; current silos in government and policy-making need to be broken281

down to take advantage of the opportunities associated with the emerging digital platforms.282

• Data literacy in research and practice needs increasing attention in the education of future283

transport professionals and also in filling open positions in the different relevant institutions.284
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• The high relevance of quality management, especially for commercial data, was mentioned285

several times. Public authorities should provide support in identifying biases in data and in286

enforcing transparency and high quality also for data and services provided by commercial287

companies.288

• The transition between the digital and the physical systems is fluent as demonstrated289

by Steinberg[1], meaning that interdependencies should be considered in research and290

practice.291

• Increasing redundancy and overlap between data and services provided by different plat-292

forms can be expected in the future, particularly in fields with viable business cases.293

Such overlapping data offers the opportunity to analyze the same indicators (e.g., traffic294

volumes) based on different data sources and thus to search for systematic patterns in the295

similarities and differences between the different data sources.296

• Research on incentive schemes for donating data and engaging in citizen science will be297

helpful to motivate relevant stakeholder groups efficiently.298

• The importance of IT infrastructure providers will increase with more complex platforms299

with more functionalities, interactions, etc.300

Overall, there was consensus that the opportunities associated with the emergence of digital301

platforms outweigh the risks. The increasing number of sensors (e.g. in vehicles and infrastruc-302

ture) and data sources opens up promising opportunities to improve the performance of transport303

systems in terms of safety, efficiency and other criteria according to the preferences of local304

stakeholders.305

3 Environment analysis306

3.1 Approach307

Participants’ feedback from the workshop was complemented by a subsequent systematic desk308

review of non-commercial digital platforms with datasets relevant to mobility and transport to309

increase coverage and to ensure that relevant platforms are considered comprehensively. First, we310

searched the meta repositories Registry of Research Data Repositories (re3data), the NFDI4Ing311

Data Collection Explorer and the Zenodo Generalist Repository Comparison Chart [18] with the312

search terms “transport”, “mobility” and “traffic”. Second, we added platforms that we knew313

from our own expert network. Third, we added the platforms mentioned during the workshop to314

the list. In total, 36 platforms were identified with this combined approach. They were assessed315

based on the following grouped criteria[19]:316

• organization and operation317

• thematic focus and provided data types318

• functionalities for data storage and provision319

• support of the FAIR principles320

• data access and321
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• user management322

• options for statistical evaluation323

3.2 Results324

In addition to the comprehensive overview of the relevant information infrastructures, a key325

finding of the analysis is the identification of various approaches to characterize and classify the326

different platforms with relevance for mobility and transport:327

Platforms providing data from public authorities328

These platforms exist at all levels, from the local to the international level, with a wide variety329

in the scope of the provided data. Open data portals are operated by multiple municipali-330

ties (e.g., Berlin, Dresden, London), states (in Germany “Bundesländer”) (e.g. Sachsen at331

https://www.opendata.sachsen.de/), national authorities such as the Federal Statistical Office of332

Germany (e.g., GENESIS) and at the European level (e.g. European Union Open Data Portal,333

INSPIRE Geoportal). The scope of the provided data corresponds to the responsibility of the334

institutions: It is broad for the municipal open data portals and the platforms from statistical335

offices, while the scope is narrower for specialized institutions such as the German Federal Motor336

Transport Authority with its focus on the road vehicle fleet in Germany. Specialized repositories337

with relevance for transport also exist, for example the German crash data map (Unfallatlas),338

maps showing traffic states (e.g., for Berlin at https://viz.berlin.de/) and data from automatic339

count stations (e.g., from the Federal Highway and Transport Research Institute BASt). Data340

from National Travel Surveys (NTS) (and other surveys addressing the two upper left-hand341

boxes in Figure 1) are provided via dedicated platforms in many countries. Data are usually342

provided upon request in a manual procedure to account for the high sensitivity of these data in343

terms of privacy. The Clearingstelle at DLR was responsible for this in Germany until the end of344

2024, when BASt took over this task.[20]345

The higher-level platforms often aggregate data from lower-level repositories. For example, the346

Federal Geoportal in Germany (operated by the Federal Agency for Cartography and Geodesy,347

geoportal.de) collects metadata from various sources, including municipal open data portals348

and specialized institutions. Similarly, the INSPIRE Geoportal of the European Commission349

aggregates metadata from national and regional repositories, providing a comprehensive overview350

of geospatial data across the EU, including transport-related data. While these higher-level351

platforms can address the issue of data fragmentation across various platforms, this often comes352

at the cost of specificity and discoverability of relevant data.353

Platforms providing transport research data354

General repositories without any specific disciplinary focus are provided by individual institutions,355

and also at national and international levels. We identified only one open repository with a356

dedicated focus on transport research data, this is the FID move repository. Besides, we have357

identified only very few platforms with a dedicated focus on research data from transport and they358

provide mainly data collected at a specific institution (e.g. ETH travel data archive (which seems359

not to be updated anymore), pedestrian dynamics data archive) or they have been established360

within EU-funded research projects and seem not to be updated after the projects have ended361

(e.g. TinnGO, SUITS). General repositories such as GESIS for social science data have also362
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been assessed and were found to provide very few datasets with relevance to transport research.363

Crowd-sourced data platforms leverage citizen-generated data364

Unlike traditional data sources, these platforms collect data voluntarily contributed by users365

through digital channels, offering data that are often unavailable through official datasets. This366

includes at least three types of platforms: (1) Collaborative mapping (e.g., OpenStreetMap)367

provide user-generated data about infrastructure and the mobility space, often under free licenses.368

(2) Social media provides a massive source of movements of people due to its deep user pen-369

etration. (3) Specialized mobility platform applications continuously collect user-contributed370

information about service usage, quality of service, and more. These applications often operate371

in mixed forms (e.g., Moovit and Google Maps combine official as well as crowd-sourced data).372

Furthermore, the analysis has shown that the portals can be classified according to the data they373

allow to be uploaded and according to their subject-specific focus (see figure 2).

Figure 2: Overview and classification of the analyzed data platforms

374

We have also assessed the functionalities of the identified platforms, distinguishing between the375

following four levels:376

• Level 1: Long-term and stable data storage.377

• Level 2: Level 1 + Robust rights management.378

• Level 3: Level 1-2 + Advanced search functions and visualization tools.379

• Level 4: Level 1-3 +Advanced functionalities for the analysis and combination of datasets.380

Most of the identified repositories are at level 1. The few identified repositories at levels 2 and 3381

have a broad scope and do not focus specifically on transport. None of the identified repositories382

belong to level 4.383
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4 Synthesis and outlook to further activities384

In summary, the results of the workshop and the environment analysis identified two main drivers385

for digital platforms relevant to transport research: the regulatory frameworks at the EU and386

national level, and viable business models for the provision of mobility data and services.387

The regulatory framework for the EU and its member states requests the establishment of digital388

platforms for data collected by public authorities and also private companies such as providers of389

sharing services. The ITS Directive requires EU Member States to establish NAPs and to make390

pre-defined data types openly available. In the future, the EU Regulation on the development of391

the trans-European transport network (TEN-T) approved in 2024 might also be relevant [21].392

The TEN-T regulation defines 431 cities in the EU as “urban nodes”, which are requested to393

submit “urban mobility data [..] in the fields of sustainability, safety and accessibility” to the394

European Commission for the first time by the end of 2027 [21]. The data and indicators to be395

submitted in this context have not yet been finally specified but it can be assumed that they will396

cover most of the boxes in Figure 1. Overall, it can be expected that in the coming years, an397

increasing number of digital platforms will be available to provide transport data from public398

authorities to meet the requirements of current and future regulations at EU, national and local399

levels.400

Two main types of commercial platforms as viable business cases were identified:401

1. Commercial platforms providing data (e.g., map data, FCD) come with promising oppor-402

tunities for research and planning practice, and also with challenges. Data collection and403

processing methods are often not transparent and there may be hidden biases in the data.404

Quality standards or benchmarks set by public authorities or other neutral institutions405

could help to ensure the trustworthiness and quality of such commercial data, to the benefit406

of providers and users.407

2. Commercial platforms offering mobility services focus on their services. Mobility service408

providers set up the platforms to interact with their (potential) customers, but are less409

interested in providing data. Uber, on-demand services (e.g. Moia, https://www.moia.io) or410

carpooling services (e.g. scooters or bicycles) are examples of such commercial platforms.411

User-driven mobility services provided on these platforms can complement services412

provided (and funded) by public authorities for the benefit of society. At the same time,413

these platforms offer great opportunities for research into the impact of current services414

on travel behavior. Public regulation of these commercial platforms ensures that their415

services contribute to societal goals, and that data and services meet standards in terms of416

quality and transparency.417

Most mobility services will fall within the scope of the ITS Directive. Service providers will418

therefore be required to make their data available (e.g., locations of bike/car sharing stations,419

availability of shared vehicles). Some municipalities are already imposing conditions on the420

provision of sharing services in their area and requiring operators to provide the municipality421

with data (e.g. on the availability of their services). Overall, the availability of data on mobility422

services is expected to increase in the coming years.423
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Looking back at Table 2, these two main drivers mainly support digital platforms provided by424

public authorities and private companies. This is also in line with the overview of stakeholders425

and their roles summarized in Figure 1. Public authorities, public transport operators, private426

companies providing on-demand mobility services, and industry (e.g., mobile phone companies)427

are all mandated (by the regulatory framework) or interested in operating digital platforms, while428

at the same time relying on digital platforms as a basis for ensuring access to destinations and to429

social participation for all population groups and/or for running successful businesses.430

Such strong drivers do not exist for data collected in transport research, where data are mainly431

a means to an end. Data are collected, processed and analyzed to answer research questions,432

to complete research projects and doctoral theses. The motivation and resources to establish433

dedicated digital platforms for transport research data have so far been low. This is at odds with434

widely supported goals such as “open science” and “open data”. The workshop identified only435

one platform providing research data, the VAMOS platform operated by TU Dresden (see Table436

2). In the environment analysis, the FID move repository was the only identified stable platform437

with a focus on transport research data. Three main reasons have been identified for these deficits438

in the availability of digital platforms focused on transport research data:439

• The transport research community is small and fragmented because of its interdisciplinary440

nature: researchers from different disciplines, with all their specific interests, vocabularies,441

and practices study transport systems as a domain.442

• Data in transport research is very often sensitive in terms of personal characteristics and443

location information. Such data cannot and must not be made openly available without444

restrictions, and methods of data processing and user management must be in place to445

facilitate the provision of such data as openly as possible and as protected as necessary to446

comply with data protection legislation.447

• The availability of data in transport research has only recently improved significantly448

thanks to digitalization, mobile devices, sensors, etc.449

Looking back at Figure 1, different data types and sources in transport research are affected450

differently by the identified drivers and barriers. The three top boxes, which can be summarized as451

travel demand data (moving subjects and objects, movement of single subjects and objects, traffic452

flow), are the main focus of transport research and are therefore most affected by deficiencies in453

platforms providing these data. Regarding the data sources on the right side of Figure 1, data454

on travel demand are mainly collected through travel surveys, field observations (e.g. based on455

video recordings or other types of imagery) and, increasingly, through social media platforms456

and commercial platforms offering mobility services. For example, researchers can download457

location data from shared vehicles at a high frequency, generating new data about the users and458

usage of these services. All these data are highly sensitive in terms of privacy, both in terms459

of the characteristics of travelers and the places they visit. At the same time, the increased460

availability of these data offers promising opportunities. Thanks to the ITS Directive location461

data will be increasingly available from shared service providers. Travel survey data will become462

more detailed, thanks to smartphone apps, which are increasingly being used to collect these463

data. Image data from local field observations can increasingly be processed automatically (see464

e.g. emerging tools such as OpenTrafficCam) to generate traffic volumes, trajectory data and465
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conflicts for all user groups. The establishment of digital platforms for these data can facilitate466

their re-use of the data in research, for example for comparisons over time and between different467

locations. Transport research data from such platforms can also be used for comparison and468

benchmarking with similar data provided by private companies (e.g. mobile phone companies469

or car manufacturers) or for training Large Language Models (LLMs) focused on the transport470

domain. Overall, public funding, which is a main source of transport research, will be used more471

efficiently if platformsmake the data collected and/or processed in the funded projects available to472

the public. The question is which institutions could take responsibility for creating such platforms473

focused on transport research data. Candidates for this role include research institutions with474

sufficient resources to establish and sustain such platforms (e.g., universities, DLR), the German475

research data management initiatives (Nationale Forschungsdateninfrastrukturen, NFDI, and also476

the NAPs under the ITS Directive. The discussions at the workshop, as well as the results of the477

environment analysis, clearly show that investments in platforms providing sensitive transport478

research data are worthwhile and will pay off with significant benefits for research, planning479

practice, and private companies.480
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5 Appendix481

5.1 Workshop program482

Day I (27/04/2023)483

1. Keynote - Dr. Charlotte Halpern: Data as a critical resource for governing sustainable484

urban mobility485

2. Presentation Session A - Moderation: Charlotte Halpern486

• Valeria Caiati: Does privacy concerns and trust influence users’ intention to subscribe487

to MaaS platforms? Evidence from a hybrid choice model488

• Miloš N. Mladenović: Adaptive governance of emerging mobility technologies: A489

framework for policy innovation and integration490

• Paulo Jorge Teixeira Fernandes: Transforming urban mobility: An eco-routing491

service leveraging Internet-of-Things (IoT) technologies and Mobility as a Service492

• Alejandro Tirachini: Ridesourcing and ridepooling in Latin America: research find-493

ings and policy developments494

3. Keynote - Prof. Marc Steinberg: Automobile Lineages of the Platform Economy495

4. Interactive Session496

5. Presentation Session B - Moderation: Pascal Kerschke497

• Christina Wolking: Overcoming challenges in implementing MaaS-Platforms498

• Gernot Liedtke: MaaS in the context of transport sector development499

• Meng Wang: Data-driven mobility research enabled by VAMOS lab500

• Marc Widemann: Current regulatory framework and future developments on traffic501

and travel data in the EU502

• Sam Hind: What now? An appraisal of ‘post-pandemic’ shocks to platform mobility503

in Tel Aviv504

Day II (28/04/2023)505

1. Keynotes506

• Prof. Orit Halpern: Models and Cities: Re-imagining Smartness507

• Prof. Travis Waller: Moving Into the Future: Infrastructure as Platform and Mobility508

as a Resource509

2. Presentation Session C - Moderation: Travis Waller510

• Konstantin Krauß: Aframework for designingMobility-as-a-Service business models511

• Holger Drees: National Access Points for Mobility Data in Europe – Regulations,512

evolution and the example of the German NAP513
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• Sebastian Pretzsch: Mobility Data Spaces514

• Erion Murati: Incentivizing the sharing of mobility data via a MaaS data governance515

decision model516

• Denis Reiter: Open geodata infrastructures and digital planning tools to support517

mobility transitions518

3. Interactive Session519

5.2 Pinboards from interactive group work in the workshop520

Figure 3: Pinboards current situation
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Figure 4: Pinboards future perspectives
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