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Covid & the importance of data to support decision making © Data Analytics
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Open Urban Data Platforms (UDP)

An open urban data platform (ecosystem)

connects stakeholders via digital technologies
combines data sources and streams

between city systems and infrastructure

of public and private stakeholders

creates value by making data findable and
accessible

supports a cities’ decision making
visualizes data in a (3D) digital twin of the city
with the objective to create value and in terms

of triple bottom line: people, planet and
profit
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Green Deal examples

o
European /@ Erasmus Centre_for
Green Data Analytics

Deal

Improve the urban environment and mitigate climate change by harnessing the power of data & Al

* Analyse heat demand
« Calculate energy potentials with 3D to improve
energy label of office buildings
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* Predict contanimation levels in cities on street level
* Implement traffic measures
* Inform citizens on safe and poluted places
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Cadastre

geometry

Wind initial conditions

City mesh at
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State of development in Europe Data Analytics

e
Representative sample of 80 cities in Europe, with in total 105 respondents.
The study was executed in the period November 6, 2019 until January 10, 2020.
85 percent of the respondents were partner in one of the EU SCC projects, funded by the European Commission

g
EHE Exploring & Planning for Urban Data Platform (44%)

Alexandroupolis Evora Porto

Alkmaar Genth Rennes

Amsterdam Gothenburg Reykjavik il
Bassano del grappa Graz Riga

Berlin Kerava Santa Cruz de Tenerife

Budapest Leon Skellefte&

Cluj-Napoca Maia Suceava

Derry Manchester Smolyan

Eskisehir Oostende The Hague

Essen Parma Umea 9

Building & Implementing Urban Data Platform (25%)

Alba lulia Maribor Stuttgart

Bilbao Nottingham Trento

Bordeaux Pamplona Tampere

Bristol Rotterdam Firenze 1
Groningen Saint-Quentin Glasgow

Lublin Santander

Linkdping Stavanger
HHHE Operational Urban Data Platfor

Albacete Lisboa San Sebastian

Barcelona London Sonderborg

Brno Lyon Stockholm

Cologne Matosinhos Tartu

Copenhagen Milan Utrecht

Grenoble Munich Valenica

Hamburg Nantes Vienna

Helsinki Oulu Warsaw




Existing data landscape in European cities @yt

Ecosystem Design choices all responses

-0
g’

MUNICIPALITY OTHER ACTORS IN THE CITY

Number of responses

0. Closed data silos 1. Internal data platform within 2. Urban data platform 3. Urban data platform excluding

municipality data from the municipality

Source: 2019 study by EUR on UDP among 80 cities in Europe



Early stage for Open Urban Data Platforms @Erasm“sc‘*“tfef”

Data Analytics

When did you start working on the Urban Data Platform?

25

20

15

10

Number of projects initiated

0 .\. @ @ @

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year
Aoetos

Source: 2019 study by EUR on UDP among 80 cities in Europe



Development Paths for Open Urban Data Platforms ©)pamasaueior

What Core Interaction is currently facilitated on the platform?

Data Repositories Frequency Distribution
0 10 20 30 40 50

Open Data Portals 4

Data available to users in Open Data Platform

APIs for platform services

\_ Connect data users, app providers and data sources

\
Visualize data in a 3D digital twin of the city hﬂ
\

@thware Development Toolkit (SDKs) for App development

Connect buyers and sellers of data and Apps with catalogue

Allow trade on the platform through an app store

Data Marketplace Price setting market mechanisms

Facilitate data services K Selling Apps with revenue share
Innovation

= Currently supported by the platform ® Envisioned to be supported by the platform

Maturity & value creation
Ao

8




What are motives to develop Open Urban Data Platforms? © Data Analytics

N = 80, Frequency distribution

Citizen Engage
Environmental sustainability = 3.52.
Resiliency of the city = 317 @)
Democracy = 3.03@)
Public Safety = 2.83¢@)
Guarantee inclusion and diversity = 2.82@)
Liveabilit = 2.65 _
Y ‘ Environmental
Reduce inequality = 2.65@)
Public Health = 2.50
_ ® Social
To fight poverty = 241
1 2 3 4 5
Not at all important Slightly important Moderately important Very important Zﬁo{'ﬂ‘-ﬂ

Source: 2019 study by EUR on UDP among 80 cities in Europe



Current application areas of Open Urban Data Platforms

N = 49. Mobility & Logistics is the dominant data sources and data users followed by Built environment and Energy

obility & logistic

Built environment

Energy
Sport, Leisure, Culturé & Tourism

Water & waste water management

Education & Skills

Waste management

Public safety, Security and Emergency responses
Economic Development

Social Benefits

Human service ( e.g. permits)

Other
Health(care) '
Telecommunications |° ‘
0 5 10

m Data User

10 Source: 2019 study by EUR on UDP among 80 cities in Europe
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30

35

40
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Trust is the core success driver of an UDP ecosystem
Capabilities - Collaboration - and Governance breed Trust

What are the key accellerators and inhibitors of UDPs?

Trust among the involved partners
Triple helix collaboration

Open data standards & Protocols
Subsidies, Grants

Citizens’ actions and involvement
Private sector drive

Business Case

Political commitment / sponsorship
Cultural and social issues

Digital literacy of end users

Data ethics and societal concerns
Privacy legislation

Procurement legislation

Cyber security risks

Legislation

Contractual complexities

/@ Erasmus Centre for
@ Data Analytics

Mean Overall

slightly
accelerates

accelerates
adoption & use

neutral

restricts somewhat
adoption & use restricts
-2 -1

11 Source: 2019 study by EUR on UDP among 80 cities in Europe

0 1 2
et
Source: 2019 survey



Digital literacy, ethics and legislation are among the (@) Erasmus Centre for

key restricting factors Data Analytics
T

What are the key accellerators and inhibitors of UDPs?

Mean Overall

Trust among the involved partners
Triple helix collaboration

Open data standards & Protocols
Subsidies, Grants

Citizens’ actions and involvement
Private sector drive

Business Case

Political commitment / sponsorship
Cultural and social issues

Digital literacy of end users

Data ethics and societal concerns
Privacy legislation

Procurement legislation

Cyber security risks

Legislation

Contractual complexities

restricts somewhat neutral slightly accelerates
adoption & use ctriete accelerates adoption & use

r
TSoLrices

-2 -1 0 1 2
12 /6—za.{w~.9

Source: 2019 study by EUR on UDP among 80 cities in Europe




Government is taking the lead in the development of UDPs ©)pamasaueior

Who is the Platform Owner? _
Who is the Platform Manager?

®m Municipality
® Municipality
® Public-Private

Partnership ® Public-Private

® Private Partner Partnership
H Private Partner
m Other

m Other
Outsourcing of UDP development?

mYes
ENo
m | don't know

N = 66. Municipality is mostly in charge.
Municipality is the orchestrator in the development of the
UDP. It is responsible for the governance of the UDP, z"’/‘”‘ﬂ

it provides data and uses data from the UDP

13 Source: 2019 study by EUR on UDP among 80 cities in Europe



Governance: running a platform requires a combination of skills (@) s conte o
that are today distributed across the public and private sector =

Data Analytics
T

Which participant in a joint public-private setup is most suited to control the following components of

governance?
- Governance (accumulated responses)
20
18
16 15 15
14

14 13 13
12 11 11 11
10 9 9 9

8 7 7

6
6 5 5
4 3
2
2
0 I
0
Setting data  Determining  Determining  Adapting the  Selecting the Assuring Nurturing the Branding and Pricing of in- Generating and  Innovating
privacy norms data ownership platform platform (data) quality of data UDP building platform capturing in- platform tools

rules access rules purpose, standards ecosystem platform services platform data and services

impacting audience
governance Z“{M
14 Source: Delphi Expert Panel (2020) mPublic = Private /6-
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Very little citizen engagement yet ... Data Analytics

To what extent are citizens currently engaged?

lets kapct cf 72\

Citizens are informed about (potential) privacy implications 235 .
~ w
o vuil cp straat?
UDP is available for use by individual citizens 2-19 B
y i Meld het met de BuitenBeter App ( .=
[Citizens are provided with means to collect data] 176 ‘ Download de app Ap 5
voor je smartphone
Citizens are facilitated to develop apps using data in the UDP 174 .

Citizens have a say in the amount and/or type of data collected 71 . Rotterdamnibultenbater 200N BETER

_ -\* Gemeente Rotterdam
Citizens involved in design 156 ‘
Citizens co-decide on future functionalities and/or applications —1—46—'
Gamification is used to engage —1—49—.
UDP facilitates citizens to monetize their data [-1.22 o

1 2 3 4 5
Not at all A little A moderate A lot A great deal

amount
P

15 Source: 2019 study by EUR on UDP among 80 cities in Europe
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The UDP is part of a broader platform ecosysteem

Data- &
end Users

Al and
data driven
solutions

Data

Data
Sources/
owners

Public
Organizations

Academia

@
Citizens & communities m

Private
organizations

Citizen

Participation
Apps

Mobility Energy Tourism
Apps Apps Apps
Private organizations / Startups & Scale-ups
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Data marketplace 1 Al & analytics

2D/3D Geospatial Visualization / City Digital Twin

Open Urban Data Platform

avis 1 4] B M B & Bi

connectors

v

Data
aggregators

Private
organizations

administration
data

[ Infrastructure: smart objects / sensors ]
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.. that facilitates many (new) business models

F 9
Public
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end Users
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Cloud

Cloud Infrastructure

Algorithms /
analytics

Technology

Data marketplace 1 Al & analytics

as a Service

as a service

2D/3D Geospatial Visualization / City Digital Twin

N
~

Platform Operator
Business models

Open Urban Data Platform

Data Quality &
Data Sharing

Open Urban
Data Platform

Data

Data
Monetization
Data
Aggregation as
a Service

Private
organizations

administration
data

[ Infrastructure: smart objects / sensors ]

Peer2Peer

Data
Sources/
owners
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Private
organizations

business models

Public
Organizations

Citizens &
communities

Crowdsourcing
business models

as a service

data spaces/
open
data sets

pay per use
business models

Legend
research Use cases / Digital
data Services infrastructure  Stakeholders

Private
Open urban organizations
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...and supports decision making in cities @S;i";“;ﬁ;’&f{:;

Reflect
& Learn

Decision

insights prescribe
interventions
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! Past ! ' Future ,

~_ "~ - ’ store data 3 predict_—~7"==="="=="="- -

* 3D model
Data Platform — = ll Other Data
Platforms
respoqding capture .
(autonomous) actions re;l-time sensordata s i
/ Current Physical World

Fixed (infrastructure) Objects Moving Objects
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Nine key take-aways & recommendations @S;i";“i.‘i;?;f{;’;

1)

2)

3)
4)

5)

6)
7)
8)

9)

Data is a key strategic resource for cities

Urban Data Platforms are a vital infrastructure for cities:

. enable creation of triple bottom line value

. remain in control of a cities data

. support cycle of decision making

. enables scaling of smart city Initiatives and deployment of Al-based services

Development of UDPs is still in early stage in Europe, there is no one size fits all development approach
Governance, Capabilities, and Triple Helix collaboration& engagement build the Trust needed for UDPs to work
Capability building is needed

. within the municipality

. in triple helix collaboration

Data governance (quality management, open data standards , data ownership, data security) is crucial capability
Consider citizen engagement from the start -> be inclusive and use gamification, co-design and user-friendly Apps

Use agile mind set and continuous improvement approach: Think big, start small and learn (from failure) fast!

. . . . » 2afwry
Regional solutions & collaborations — both technological and capability building — Will be needed for smaller cities /6 ~f
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Passion provides purpose,
but data drives decisions
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Study 1: Demand Side Survey

» Representative sample of 80 cities in Europe, with in total 105 respondents

° G"':::' ‘l nnovacion climate
(.c.r.‘.s.fé‘é’fé . ;c LDEPUTye. Ptlatttforn{ (
s........!....c.'e s el strategis
;»c-; manasgr , gspecialist 6
£ Urban ’5;%«;‘,,.;‘:....,. pera or 2
Director: ty«\& GIS (\
Dlgltal \H 0?‘0 Expert
,::;.:;n‘?r,gw .Da ?fgcell'... or ° Innovation
= mlvl! °°°°° o 's},actlons
“Coffi eve op ment Rc'?":;;;:;;;:
"""""" [ managementnerﬁourm
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* The study was executed in the period November 6, 2019 until January 10, 2020.

85 percent of the respondents were partner in one of the EU SCC projects, funded
by the European Commission
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Study 2: Delphi expert panel

« Representative sample of 30 experts

* The study was executed in 2 rounds, in the period February 1, 2020 until April 9, 2020.

Companies (12) Governments (12)

) ¥
Y2Huawer  ubiwhere Depsrinen e
Media & Sport
. - &%
MAXAR £ kpn REA [|¥
Riga Energy Agency
- i.i.i ’
ul ! Geodan — .. /- BORDEAUX
Hamburg " METROPOLE
. Engi i GREATER
il @ ArcaDIS =[m|n]ell
CIsCO
smatCiy £ RED PLUME -
COnSUlting Firm I/ﬁ@ Digitale Transformatie Publieke Sector = Entlty ::tr;leerzr;t:‘

» Objectives:

a)
b)
c)

d)

Understand UDP governance mechanisms based on expert opinions
Extract and Validate points of agreements and divergence

Inform policy makers and business developers to craft the right strategy, scope and reach for an UDP and

its ecosystem
Give city and industry executives the confidence to act and collaborate

oOGC

Making lncation count.

Association for ICT projects
In a European Metropolis

aLtiander

THE Leading
WORLD European
BANK University

Leading Technology
Institute in Europe

.
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What is next? advanced use cases - exploiting Artificial Intelligence

Data- &
end Users
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ty - Participation
Apps Apps Apps Abps

Private organizations/ Startups & Scale-ups

kA ]

[ Data marketplace 1

Open Urban Data Platform
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connectors
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Data
aggregators

Private
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[ Infrastructure: smart objects / sensors ]
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research
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Advanced use cases - exploiting Artificial Intelligence (@

- Crime detection
8= based on

H = ' ri 0 Mage analysis

Health = Risk + Behaviour + Exposure

(~1. Jo] 9
Personalized @@‘:33 &

Health = Genetics + Lifestyle + Environment
health

Hyper- .
Personalization Recognition

Road condition

anomaly detection \ _ Citizen
for maintenance Patterns & 8 SIS SN - Conversation| sentiment
purpose Anomalies Sexlimat m analysis
Patterns Interaction

of Al

Autonomous
Systems

- Goal-Driven

Systems A 3 ~ Renewable Energy
predictions and
Grid balancing

Autonomous
Vehicles

Resource optimization /6;afma.9
25 Source:https://www.cognilytica.com/2019/04/04/the-seven-patterns-of-ai/ based on learnlng
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