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Key concepts

• connected and autonomous vehicles 
(CAVs)

• CAV open data
• open data platform (ODP)
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connected and autonomous vehicles - CAVs

CAVs refer to intelligent vehicles that are both connected and autonomous. 

An autonomous vehicle (AV) is a vehicle capable of driving itself. Automation 
levels range from 0 (lowest) to 5 (highest) (SAE International, 2019), with fully 
autonomous vehicles belonging to level 5.

A connected vehicle (CV) is a vehicle with technology that enables it to 
communicate and exchange information wirelessly with other vehicles, 
infrastructure, devices, and external networks (Scharring, Nash, & Wong, 2017).

emerging driving technology + infrastructure network (physical and soft)
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CAV open data

the idea that 
some vehicle 
and mobility 
data generated 
by CAVs should 
be freely 
available for 
everyone to use

Supplementary data online https://doi.org/10.1016/j.cities.2024.104918 
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https://www.argoverse.org/av2.html
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Examples of CAV open datasets

https://waymo.com/open
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Classifications of CAV data

NOT All data should be open
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open data platform (ODP)

A specific arrangement of using open data

existing ODPs mainly deal with open 
government data (OGD)

Business models of ODP: value generation

(Zeleti et al., 2016)
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Berends J., Carrara W., Engbers W., Vollers H. (2020). 
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Examples of open government data platforms

https://opendata.sz.gov.cn/
https://data.gov.hk
https://www.data.gov.uk/

https://opendata.sz.gov.cn/
https://data.gov.hk/
https://www.data.gov.uk/
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Can we make a ODP for CAV open data? 
(Conceptualization)



Shanghai Key Laboratory of Urban Design and Urban Science, NYU Shanghai, China

Intuitive concerns

Which data can be made open?

– A key premise

How to persuade the data ‘owners’ to open the data? (Who are the ‘owners’?)

– Identifying stakeholders

– A cost-benefit view

Who owns the platform?

– A critical discussion
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Research questions

Who are the (potential) stakeholders of a CAV-ODP, delineating their purposes, 
interests, and roles? 

What are the key processes of establishing and operating of a government-owned 
CAV-ODP? 

What specific roles should be undertaken by the government in a CAV-ODP?
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Benefits and challenges of making some CAV data open

economic, 
social, 
ecological…

all steps of 
establishing the 
platform…

Different stakeholders (including the public)
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Conceptualization

innovation platform functional architecture 
(Bonina and Eaton, 2020)

A combined view of stakeholders and 
operational steps

(Bonina and Eaton, 2020)
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CAV-ODPs: an effort to connect CAV open data and ODPs
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Data collection

Primary and secondary data 
sources

Supplementary data online
https://doi.org/10.1016/j.cities.2024.104918 

https://doi.org/10.1016/j.cities.2024.104918
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Data collection

Supplementary data online
https://doi.org/10.1016/j.cities.2024.104918 
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Data collection
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Results
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Steps to build a CAV-ODP

1. CAV data access

2. Platform operation

3. CAV open data application
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1. CAV data access: a view of different contributors

Direct contributors: research institutes and 
companies

- ‘persuade and purchase’ strategy

- tax cut, subsidy

- benefits of data sharing

Indirect contributors: individual

- cyber-attacks and privacy leaks

- accountability
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https://www.edpb.europa.eu/sites/default/files/consultation/edpb_guidelines_202001_con
nectedvehicles.pdf

Global Identity and Fraud Report (Experian, 2019)
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2. From access to application: platform operation

CAV data 
management 

Transformation and 
incubation

Coordination and 
education 

data cleaning, 
reclassification, and 
integration
storage, mining, and 
analytics

large volume, variety, 
speed
formats, languages, 
consistency, geographical 
barriers…

Technical: programming
interface (API), graphical user 
interface (GUI), web portals, 
Cloud sites

Social: events, hackathons, 
exhibitions, competitions, 
incubators

Outcomes: new products and 
services

Coordinating data 
contributors and developers

Arousing public awareness

technical communication, 
commercial
cooperation, interest 
coordination, and views 
exchange
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2. From access to application: platform operation Hu et al., 2022

CAV data 
management 



Shanghai Key Laboratory of Urban Design and Urban Science, NYU Shanghai, China

2. From access to application: 
platform operation

Transformation and 
incubation

https://2024.open-data.nyc

Coordination and 
education 



Shanghai Key Laboratory of Urban Design and Urban Science, NYU Shanghai, China

2. From access to application: platform operation

Berends J., Carrara W., Engbers W., Vollers H. (2020)
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3. CAV open data application

3.1 The private sector

3.2 The public sector

3.3 Society as a whole
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3. CAV open data application
3.1 The private sector

CAV manufacturers

Customized services/products 

Consulting

Finance

 insurance model estimation

Small and young enterprises can 
benefit more (Berends et al., 2020). 

Berends J., Carrara W., Engbers W., Vollers H. (2020)
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3. CAV open data application
3.1 The private sector

This report highlights the role location data and location technologies will 
have in the safe deployment of CAM at scale on the UK’s roads. 
https://www.gov.uk/government/publications

CAV manufacturers
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Data-as-a-service (DaaS)

TransportAPI, a Data-as-a-Service 
portal offered by Placr Ltd., provides a 
comprehensive UK transport data 
catalogue
(https://www.transportapi.com)
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3. CAV open data application
3.2 The public sector

CAVs offer real-time vehicle, road, and environmental data for decision-making.

The ODP fuses data from multiple sources to form a complete regional picture.

Urban and 
transport planning 

policymaking

Mapping natural 
resources and 

monitoring 
environmental risks

Identifying dilapidated 
construction
Route planning
Car parking

Mountain fire, pollution, 
temperature, humidity…
Carbon emission monitor

Academia

Behavioural
Health
Commuting patterns
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https://www.forbes.com/sites/samabuelsamid/2019/06/19/argo-ai-and-waymo-release-
automated-driving-data-sets/?sh=59f294a81d00

Transport planning
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UN-biodiversity MapX

Natural resources
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3. CAV open data application
3.3 Society as a whole

An individual's role is not only a consumer but also an engaged citizen (Milakis & 
Müller, 2021)

Enhancing public service efficiency and transparence.

Boosting sharing, innovation, and start-up urbanism.

CAV-ODP as an educational platform of emerging technologies: from acceptance 
to proactive participation.
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Critical reflections
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Why government?

A cost-benefit view

- Externalities of CAV data application

- Internalising costs

- Maximising and sharing indirect benefits

- Overcoming the ‘anti-common tragedy’

from a technology-centric view of CAVs to a holistic approach to governance
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Bringing platform capitalism and smart urbanism in dialogue

The private sector participation in data-
generating platforms
• tech-giants fear?
• ‘black box’ of decision making
• lacking accountability
• disconnects platforms from place-

based responsibilities
• a rising ‘platform logic’ (capital + tech)

The public sector in smart cities
• social monitoring and control?
• top-down oversight of urban systems
• ‘smart cities’ ending up as real estate 

construction

Emerging technology and data may change power dynamics.
Be careful.
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Challenges

Privacy and security

Unexpected new categories of data generated

Cross-jurisdictional social impacts and inequalities (Caprotti et al., 2022): uneven 
global development and latecomers
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https://digital-strategy.ec.europa.eu/en/policies/european-approach-artificial-intelligence
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Thank you
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