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Smart City Definitions

A clty to be smart when investments in human and social capital and

traditional (transport) and modern (ICT) communication infrastructure ”A Smart SUStalnab[e Clty Is.an lnnOVGtIVQ Clty
fuel sustainable economic growth and a high quality of life, with a wise that uses [nformat[on and Communication

management of natural resources, through participatory governance”

Caragliu et al, 2017 technologies (ICTs) and other means to improve
quality of life, efficiency of urban operations and
services, and competitiveness, while ensuring

A smart city is a well-defined geographical area, in which high that it meets the needs of present and future

technologies such as ICT, logistic, energy production, and so on,

cooperate to create benefits for citizens in terms of well-being, g ener at[ons Wlth f eSPeCt to econom [C/ SOC[G[/

inclusion and participation, environmental quality, intelligent

development; it is governed by a well-defined pool of subjects, able to en Vernmental as We” as CU[thU[ aSlD ects.

state the rules and policy for the city government and development” ITU -T, 2076
Dameri, 2013

.Eine Smart City bietet ihren Bewohnern maximale Lebensqualitat bei minimalem
Ressourcenverbrauch dank einer intelligenten Verknipfung von Infrastruktursystemen (Transport,

Energie, Kommunikation, etc.) auf unterschiedlichen hierarchischen Stufen (Gebdude, Quartier,
Stadt).

"Intelligent" ist in diesem Zusammenhang nicht automatisch mit "IT" gleichzusetzen. Bei dhnlicher

Performance sind passive oder selbstregulierende Mechanismen den aktiv geregelten Anséitzen
vorzuziehen."

, . : : : : : P. Richner, EMPA /IG Smart City Schwei
Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences chner /16 smart City ¢ W(eslz




S mart C | ty Why7 Smart Environment and ecologic sustainability

. Built environment and urban infrastructure
Environment Natural resources and mobility
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Institutional structure
Transparency and quality

Collaborative services
Participatory decisions

Social and educational capital
Social and ethnic plurality
Flexibility and creativity
Openness and engagement
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Competitiveness and spirit of innovation

Smart Economy Entrepreneurship — networking and flexibility
Economic image and brand

Sources: based on Gil-Garcia et al. 2015, Griffinger et al. 2007
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Public Value

Public officials and politicians have different goals

than leaders in the private sector ‘ ‘
Transpa- Service
rency Access

Types of public value (Harrison et al. 2011) \ /

Social Choice &

» Financial oot iy

Political \ Public Value /

>
in Digital
Government

» Social
/ \ Citizen
Quality

Satis-

» Strategic satis-
Ideological / ‘ \
Stewardship

Source: based on Puron-Cid 2017
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Dimensions of the Smart City Strategy Framework

City Context

Governance

Population
Development Stage
Political System
Education Level
Pressures

Governance Model

Citizen Involvement
Motivation

City Role

Process Responsibility
Business Sector Development
Approach

Regional Cooperation

Implementation

« Implementation Model
« Application Domains
« Performance Measures

Infrastructure

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences

Data Infrastructure
Networking Infra. (WLAN, loT)
Cloud Infrastructure

Source: Haller et al. 2018
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Governance

« Strategy
« Open Government & Open Data
« Effecting Transformation

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Do you need a Smart City Strategy?

Example: Zirich Strategies

Smart City Zurich

Mobility Health Education Environment Energy

g B =5 & 7

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences
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What is Open Government?

Information Transparency .

Freedom of Information
(focus on access to government information) EU2017.EE

Open Data .
(focus on re-usability of government

information & data from a legal and

technical perspective)

. _ Tallinn Declaration
Public Engagement (enhanced by technological advances) on eGovernment

Participation
Collaboration

Innovation
(User Innovation, Co-Creation, etc.)

Tallin Declaration, see: https://ec.europa.eu/newsroom/document.cfm?doc id=47559

Accountability

For an overview of various definitions of Open Government, refer to: http://theqovlab.orq/open-government-whats-in-a-name/

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences



http://thegovlab.org/open-government-whats-in-a-name/
https://ec.europa.eu/newsroom/document.cfm?doc_id=47559

Open Government Implementation Model

Public engagement/openness
Value/benefits

q

Realizing Ubiquitous
Engagement

3 N
Enhancing Open
Collaboration

N

Improving Open
Participation

N\
O, )
Increasing Data
Transparency

Technical/managerial complexity
Challenges/risks

Source: Lee & Kwak 2011
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What is the Open Data?

«Open data is data that can be freely used, re-
used and redistributed by anyone - subject only,
at most, to the requirement to attribute and
sharealike."

= Availability and Access

The data must be available as a whole and at no more than a reasonable reproduction cost, preferably by downloading over the internet. The
data must also be available in a convenient and modifiable form.

= Re-use and Redistribution:
The data must be provided under terms that permit re-use and redistribution including the intermixing with other datasets.

= Universal Participation
Everyone must be able to use, re-use and redistribute - there should be no discrimination against fields of endeavour or against persons or

groups. For example, ‘non-commercial’ restrictions that would prevent ‘commercial’ use, or restrictions of use for certain purposes (e.g. only in
education), are not allowed.(CC-0, CC-BY, CC-BY-SA)

, T . . . . . Source: Open Knowledge International
Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences P J 14




Many Cities have Open Data Portals

... in fact, most Smart Cities do R, iy o care Town

> ISIXEKO SASEKAPA
- STAD KAAPSTAD

=S Stadt Zirich . 2 i
Vﬁgjﬁf Open Data Startseite ~ Datensitze  Kategorien Making pragress possible. Together.
| ity Home | Site Guide |
Wed, 3 Cct 2018

City of Cape Town Open Data Portal
Willkommen auf dem Open Data Katalog . N . et e [ .
one aTd 518 UQGEsST O OaTd 52 recaDack ETms O Use alicy

Der Datenkatalog ist Ihr zentraler Einstiegspunkt zur Suche und Nutzung von offenen Daten der Stadt Zirich. Die hier verdfientlichten Daten
stehen kostenlos und zur freien — auch kommerziellen - Weiterverwendung zur Verfigung.

MAYOR OF LONDON  LONDONASSEMBLY [ NVE omoa
LONDON DATASTORE DATA-SMART CITY
— AR F—sty b EBER = NYE OpenData
i y— sAPPORO [N - '
= & Home Data About ~ Learn ~ Alerts
S : F—ana0s TARTDTF—4ERS

AO®E FRENF (2018F) sAPEMFRLE LI

Updated 2 hours ago: Gas Consumption, Borough

ECONOMY

sl " s

28

JOBS AND TRANSPORT ENVIRONMENT COMMUNITY
SAFETY m

HOUSING COMMUNITIES HEALTH LONDONAS A
WORLD CITY

4 o ) New Popular
Datasets Datasets

View the most recently View some of the most
ublished datasets on opular datasets on the

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Scienc




5-Star Model by Tim Berners-Lee

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences Source: Michael HauserJlfo_qu,J _rgeCs G. Kim,
IKImedia Commons




Four Perspectives of a National Data Infrastructure

National

Openibets Data Infrastructure
open data formz
open access to ¢ Components

free re-use of dz Coordination
Collaboration

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Effecting Transformation & Innovation

Top-Down

Bottom-Up

» Traditional approach Co-Creation, building
» Often slow on knowledge,

> No failures accepted engagement and true
needs of citizens

Fast
Fail to learn

Typical Instruments

-5

->
->
->
->

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences

Citizen Fora

Hackathons

Community Platforms
Business Incubation Services




Example » First edition held Dec. 17 - May 18,

approx. 100 submissions

. /) » Now running in its 3 edition

\

Open Data Challenge for
Public 'ransportation

IN Tokyo
i grand Award
7 4000,000 Py
e
Gy,

BPPT INIADcHUB #uinik¥ CPaaSlo

Assocition for Dpen Bata o Pubic Transportatin



Implementation

« Implementation Model
« Applications

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Implementation Models

Anchor Platform Beta-city
Start with single Platform as a basis Enable different
application, expand for all Smart City stakeholders to try and
from there applications test different applications
Example(s) Example(s) Example(s)

Sapporo Vienna Amsterdam

Winterthur Murcia

Yokosuka

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences



Different Smart City Applications

Themes in Amsterdam Categories in Vienna

Digital City Innovation

SmartM B|Idung

Smart City Academy — People

Governance & Education ’  EE—— Mobility
Smart Smart

] ] overnance Pl T T Mobilit .
Circular City =iy Location

Buildings / Health /
Social Affairs

Energy R ———————

Mobility \ Environment / Energy

Citizens & Living Digital

Sources: Amsterdam Smart City; Cohen 2014; Griffinger al. 2007; Haller 2019; Smart City Wlen

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 22




Usage of Blueprints for Ap

nlication Transfer

Key Partners

Who are the key
partners?

g

l"‘

Key Activities
What key activities are

required to deliver the
value proposition?

x

Key Resources
What key resources are

required to deliver the
value proposition?

-

Cost Structure

What are the most important costs to implement and
operate this Smart City application?

4

Public Value
Proposition

What kind of public value is
created?

Which public value is delivered?

What urban problems are solved?

In what domain is the application,

eg.

Smart Energy

= Smart Mobility

= Smart Water

= Smart Public Services
= Smart Buildings

Relationships

Who are supporters and
opponents?

Stakeholder
Management

S

Beneficiaries

For whom is value
delivered?

Revenue Streams /

Saving Potential

How is the Smart City Application financed?

)

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences

Blueprint Ad

ey
Ce]

iltation
tisting
print

Existing
Blueprint

(" Identify )
gaps
between
blueprint

and planned

(Validate the
identified
gaps against
the
blueprint

\. innovation /

Checklists

\. template /

)

Adapt the
blueprint to
own needs

;E_/

Adapted Smart City
Blueprint

_,O




Infrastructure

* Internet of Things
« Platforms

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




What is the Internet of Things?

«Linking the real physical world with the virtual
world of the Internet"

Related Terms
= Cyber-Physical Systems
= Ubiquitous Computing
= Pervasive Computing
= M2M
= Ambient Intelligence

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




What is the «Thing»?

-

Entity of Interest

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




“If you can’t measure it, you can’t improve it.”
- Peter Drucker

% e

Real-world control
Actuation
Configuration changes

Autonomous,
smart objects

EI E Identification of
% ! individual entities

Serialisation
. Life-cycle of a
E w1 specific entity

W

Real-world
visibility
Entity location tracking

Status monitoring
(entities & places)

Entity context

Image: pxhere.com



Example 10T Infrastructure ‘

: THE THIN
The Things Network NETWDO RGE

Community-based effort to build communication infrastructure \

Technology: LoORaWAN
Long range - multiple kilometers (world record 201 km)
Low power - can last months (or even years) on a battery \
Low cost - less than 20€ CAPEX per node, almost no OPEX
Low bandwidth - something like 400 bytes per hour
Secure - 128bit end-to-end encryptedLoRaWAN

Gateway

Commercial LoRaWAN /LPWAN offerings also availble End Node

Images: The Things Network
Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 28




The Thmgs Network Coverage Amsterdam

RV
g Holysloot |

NETWORK
SERVER

=

APPLICATION
SERVER

Source: The Things Network, https://www.thethingsnetwork.org/community/
Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 29



https://www.thethingsnetwork.org/community/

Examples of Smart City Sensors

Smart Garbage Bins, New York, USA

W, i St

Smart Lighting Pole, Wadenswil, Switzerland Smart Parking Sensors, Barcelona, Spain

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Value Chain of Smart City Applications

Sourcing

Governance & risk management

Data protection & security

Activities

Supporting

Financing

Data Data Data Data

collection carriage storage analytics

Elements

Adapted from (Porter, 1985) and (Laaboudi, D'Ouezzan 2016)

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 3]




Smart City: Siloed Applications?

< R < R <

Application A Application B Application C

i, ol =
3 3 3

Network A Network B Network C
ke o S

Devices A Devices B Devices C

Eﬁd |Sw- £

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences
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Application D

&
L]

Network D

:(ﬁz

]

Devices D
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Smart City Platform / Urban Data Infrastructure CPaas.io

Applications Data & Metadata (2.9. dala quality)
& Services

Service 1 Service 1 Service 3

CPaaS.lo
Platform

@

BIUE}SU|
PasEQ-IYYMIL

)
i
S
§s

2
i

Data Sources Data
(OG0, loT,...} = Source 5

Edge Devices LoRA
loT Resources ———

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Smart City Platform / Urban Data Infrastructure CPaas.io

City Platform as a Service - Integrated and Open

Applications Data & Metadata (=2.9. data quality)

& Services
Service 1 Service 3 Service 4 Service 5

Federation

using Linked
Open AP SPARQL Data Dpen API SPARQL
Semantic Integration Layer
Data Model NG5S
O leT & Data Collaction Layer
FIWARE

OPEN APIs FOR OPEN MINDS

CPaaS.lo

Semantic Integration Layer
Flatform = ¥

Data Model ucode uciR

(s6E L ppcuLL® “dlli)
BNy a8y aiy
funseg yoyLe

BIUEBLSU|
Paseq-I4YMIL
BoUBISU| pasSEq-7N

:3
£
S
EE:

2
i

loT & Data Collection Layer

Data Sources
(OG0, loT,...}

Edge Devices oTR LoRA loT-Engine ucode ucode ucode
Gl e o nodes (uT-Kernel) BLE NFC ar
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Clty Dashb\oard Example Murua Spain

y i‘fbg

Torre de la
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. s ) :
¥ San-Roque
L]
Ve
Carril de Los \p*d 5N
ca\e ! "'1-%,
Penchos | % By RN
S 2 Plente Tocinos RM-F

Torre Molina P

: ; | A ..(
02 de L iy La Albatalia

incon(de LosT— = A
Illanes s 2
..... iy X ) 1
A0 Belch \
i o S Yo y s, R
i La Arholeja s S
u b S st YV - £
de:Seca % \\Q AN . -
L "4 B g n\‘} b
& = 3
° LN A - i o= %
g | ‘ daddeN"‘e'}f.g—-s-‘!":— : ‘%
8 = W. X"'&ag‘._y i
g RM-E1 7 i i 3
{ 3
; r ; Benito 6 iy ’
La Herrera Rondﬁs""
o RM-F6 RM-302
& l»‘,ﬁt@‘Los Mateos - AN
= g | Barrio del P s
\ Wy L ar e - "e8 %
‘ ) Torre Salinas 1448 I iR IT€30 7 s mbrana B,
i 6 e
viel ¢ 5a
¢ | a8y 5 RM-F13

Source: http://mapamurcia.inf.um.es/
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Huerta:dellilar
de Brujas

a¥at

CPaaS |o

City Platform as a Service - Integrated and Open

|
Béniajan

N
RM-FS

Incidencias

Paneles solares

Medidores de intensidad de trafico
Plazas de aparcamiento

Estado actual de lluvia [
Tranvias
Autobuses

' Farolas “
Bicicletas publicas s

Contadores de agua

GPS - Vehiculos
Torreaguera
Torr;“eagUera
R

Barrio deSan
Blas

R B
v

A
Miravete
427 m
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http://mapamurcia.inf.um.es/

City Dashboard Example: Vienna, Austria

A
REAL TIME P LAYERS CONTEXT 2 3 2 . : Powered by

E PUb"C Transport = Network Branches

Branches Selected: A/l

[®vaLt vaiz,

.
.

Il Statistics and Documents 4] Galleries e ; » Py YN e LA " ] ‘
e “ : N . 2 _ i Leaflet | basemap.at

Source: https://smartdata.wien/iot/
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https://smartdata.wien/iot/

City Dashboard Example: Santander, Spain

SMARTSANTANDER

'IOT INFRASTRUCTURE MOBILE SENSING PACE OF THE CITY AUGMENTED REALITY POIs

Node 232

Last update: 2018-10-
03 18:52:42

Battery level: §5.00 %
Luminosity: 0.00 lux
Temperature: 14.70°C

Luminosity

3 -l.

PR 1 _ 1
Source: http://maps.smartsantander.eu/

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences



http://maps.smartsantander.eu/

City Dashboard Example: Darmstadt, Germany

+UrbanPulse

HISTORICAL REALTIME FORECAST

Sep 04, 2015 17:28:30

TIME CONTROL

Time Correction
a0 0

TRAFFIC

Darmstadt: 2743 sensors on
173 crossroads connected

0 S50%

Congestion 57.5%

2~ ooee
70% ‘ 20

traffic load vehicles/min

‘ 40F.l|lll|

average speed

ADAPTIVE CROSSING

NMW DEMO Crossing connected
Current Average
Green Phase 1 1 °55
Time Correction 2
10 0 +10 }'\\

(205
&

[UI!] the urban institute®

SMART LIGHTING i ENVIRONMENT i

42 of 42 lamp posts connected 3 of 3 data point areas connected

560 \
kw/h I

Lights on SMART CITY FORUM: S

m Ambient Light

Barometer Sound Intensity

40 dB

Humidity

50% 0%
Temperatur
[57.5%) Dust

PARKING SPACE i

Dimm Level

200 pg/m?

E-CAR FLEET

ZOE FLEET (@vehiciesoniine
E] 1D OF CAR

RENAULT ZOE

Location: Parkhaus Messe

/162 15m?

Parking bays available Space available

Current Location
nETag

EMENSSTADT

Battery Temp 70°C
OoDO 231 Km
| Speed 60 Km/h

Ecometer ﬁlNEl‘lﬂEFﬂ;

SEHONEBERG
~

@

£ ADJUST DISPLAYTIME >

HISTORICAL DATA (-12H)

Source: The Urban Institute [ui!], https://www.informatik.tu-darmstadt.de/media/telekooperation/teaching 5/vorlesungsmaterialien/materialien _ucq/Ubicomp-Biz-2017-Part-1I-LH.pdf

REALTIME

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences



https://www.informatik.tu-darmstadt.de/media/telekooperation/teaching_5/vorlesungsmaterialien/materialien_ucg/Ubicomp-Biz-2017-Part-II-LH.pdf

Summary

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences




Success Factor 1 - Involvement of Stakeholders

Public-Private-Partnerships (PPP) als common model
Partner ecosystem must be open for new partners

Important stakeholders:
City adminstration
Politicians
Citizens and end users
Enterprises
Academia

Bild: pixabay (geralt)

Sources: Walser & Haller 2016; van Winden et al. 2016
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Success Factor 2 - Openness and Data

Open Data (Government, loT, ...)

Availability of Open Data platforms to enable
bottom-up innovation

Data semantics and an understanding of data
quality is important

Sharing experience and knowledge

Picture: SocietyByte.swiss

Sources: Walser & Haller 2016; van Winden et al. 2016; Fraefel et al. 2017
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Success Factor 3 - Scaling Potential

Realistic business model essential to get beyond a
pilot phase

Social benefits and contribution to sustainability of
difficult to translate into concrete financial flows,
nevertheless important

Address scaling potential early

Source: van Winden et al. 2016

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences 43




Concluding Remarks

Smart City is about more than equipping the city with technology (Internet of
Things, sensors)

It is about quality of life, addressing social, ecological and economic challenges

as well as the city's capacity for transformation - «Resilient City» as a new
buzzword

Open data, openness to exchange experiences with others and participatory
approaches, experimentation and a dynamic economic environment are
important to exploit the city’s innovation capacities

Berner Fachhochschule | Haute école spécialisée bernoise | Bern University of Applied Sciences
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Stephan Haller

Dozent

Berner Fachhochschule
E-Government-Institut

Briickenstrasse 73
CH-3005 Bern

Telefon +41 31 848 4416
=
H stephan.haller@bfh.ch
www.wirtschaft.bfh.ch
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