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The future of smart cities

1. Techno trends: future of the city
2. Market: platforms and convergence
3. Towards inclusive smart cities
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Smart cities: layers
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Market: Platform revolution

Digital technologies impact all industries
Cross sectoral, cross boundaries, cross layer
Convergence of markets and competition
Speed-up innovation (scale, efficiency)

Universal infrastructures become platforms
for multiple integrated services

Cocreation between governments,
industries, universities and citizens



Telecom and IT

1980s

NEWSPAPERS

1990s

== B

MAGAZINES

VIDEO GAMES

MOVIES

A3 0P &

: "80 About 70% of books sold in the U.S.
H are paperbacks

: '80 Release of PAC-MAN

80 VHS becomes the dominant home
: video format

: "81 MTV debuts on the air at midnight

: "82 Sony and Philips introduce the first
CD player

: '82 Nintendo's Commodore 64 is
released

'83 The first CD titles are released in the
. U.S. ("Big Bang" of digital audio)

'84 Sony Discman launches
: '88 CDs outsell vinyl records
: '89 Sega releases the Sega Genesis

'89 Advent of handheld mobile gaming
: (Nintendo releases the Game Boy for
$109)

. ‘92 CDs outsell cassette tapes
: '94 Amazon Online Bookstore is founded
: '94 WXYC in Chapel Hill, NC becomes

the first Internet radio station

* '95 The American Reporter becomes the

first online daily newspaper

"95 Sony PlayStation introduced in U.S.
: '96 Nintendo 64 is released in the U.S.
: '96 DVDs hit stores

: '97 Netflix is founded

'98 Mobile phones become video-

gaming platforms with Nokia's
Snake

* '98 MP3 players hit stores
'98 First regular transmissions of HDTV

- '00 Internet subscriptions overtake

'00 Pandora is founded

: "01Xbox and GameCube hit stores
'01 Apple introduces the iPod

© '010DVD players outsell VHS

'02 Sirius satellite radio launches

* '05 YouTube is founded

'07 Apple introduces the iPhone and

2000s 2010

DIGITAL BROADCASTING

INTERNET

MOBILE DEVICES

: '10 The 10 billionth song is downloaded

physical newspaper subscriptions from the iTunes music store

+ '10 Apple releases the iPad and changes
. the face of digital publishing

enters the realm of mobile gaming
with the release of the App Store in
2008; more than half of all apps sold
are games for the iPhone

* '07 Amazon Kindle is introduced
: 08 Hulu.com launches
* '09 Kindle book sales outsell physical

books
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Smart mobility

PREPARATION

INTEGRATION

New vehicle typologies

A&

It is necessary to
define how to add
the PhApps

to the vehicle

X

It is necessary to
ensure a verified
electric power
supply for
functional

PhApps

~—
°

Data

It is necessary
to create
possibilitiesto
share and to
exchange data

MIT & Audi

n
Physical Applications

ENENEN
[T1Ced Tl

It is necessary
to define the
communication
between
PhApps and the
base




Smart buildings

Detailed Design Analysis

Conceptual

Building
Information
Modelinfj

}

Operation and Construction
Maintenance Logistics

Documentation

Construction
4D/5D
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GENERATION

Smart energy

CONSUMER
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Point of convergence

Convergence of Competition
Companiesin the smart city space will not only partner and converge amongthemselves to offer
‘smart’ capabilities butwould also start converging with different participants in the ecosystem.

Point of
Convergence

Telecom Participants

* Broadband and Internet
service providers

+  Phone lines

*  Mobile communications

+ Networked IT services

Security
+  Firewalls, Internet protocol
security

+  Physical implementation of
systems and monitoring

+ Managed and monitoring
services

+  Cloud-based services

+ Identity management,
smart cards

IT Participants

+ |P networks

Digital technology
Analysis software
Technology integration
Network security

* o o o

Google
Microsoft HP
SAP ST Oracle
Electronics
1BM Eaton

AT&T Verizon \
' . Deutsche Telekom

ALSTOM Grid

General
Electric

Slemens AG ABB

Johnson Controls

‘Rockwell Automation

SchneiderElectric

Energy and Infrastructure
Participants

e o e+ .

T&D technology
Power electronics
Renewable energy
Integrated distribution
management
Substation automation
AMIl-enabled metering

Automation and Building
Control Participants

Building automation
Demand-side management
Device connectivity
Monitoring and sensing
Smart grid integration

Source; Frost& Sullivan

EROGST ¢ SULLILVAN
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Smart city: 3 generations

Industry-led City-led Citizen co-creation
technology driven technology enabled  technology enabled
‘mayors rule the participation, DIY,
world’ inclusive cities

technology platforms > cocreation platforms
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Smart city appstore
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Policy implications

Public interests:

— Access (e.g. net neutrality)
— Interoperability to prevent lock in (e.g. open source)

— Privacy (user control over data)

Ownership (e.g. decentralized, public, cooperatives)
New business models: purpose-driven, reciprocally

Governments to set (societal) goals and challenges
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