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ICT at the core of the "Smart" trends

Smart Cities

- The "Smart" drive
- Big Data Problem
- Key technological advances, f.i. transportation

- Participatory Science revisited
- Industry strategies
- Municipality & Region strategies
- Integrated vs. Distributed data gathering

2012-16 © Pedro Ferraz de Abreu
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New Strategic Thinking for ICT & Public Policy

Smart Cities
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Thematic Workshop 3. New Technologies - Smart Cities
INTRODUCTION

Lugano, 20-21 February 2014
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Connecting cities [id
Building successes ACT

Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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New Strategic Thinking for ICT & Public Policy

Systemic view

Smart Energy

Oemand  Renewable Smart Streets

Flaxiblo RoOSpOMNLO

Dstribution

Pubiic Lighting Management

Sersors : Pollution, Seismic,
)
I Cityinto & Ad'panels

City Management oo

Network Operating Centers & Services EV Charging
Infrastructure

Waste Managemant

Smart Water
E-Administation
Safety & Security @
Managemont

Smart Mobility

Public Services

Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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The Reality?

Telephony o

New Strategic Thinking for ICT & Public Policy

delivering the
© smart city

Provision of
complaints tracking
tools

Complaints logged
through R&C

[ Complaints ] activities

Processes for which Leam'ng &
‘Advice on channel Complaints training is required
sultability for certain N:m:;’s':m process Development
payments
Statutory 3
Cha nnel e Standardised
e Channel Develop training for processes 1o be Areas of concern for
Strategy availability new processes reviewed and assgssment

assessed in practice

Business

Teleph
ebils Process Change

L Telephony
apabiltios capabilities

Research &
Consultation

Customer requirements and

to be built preferences, experience

Telephony
capabiliies

Processes
to be built

CRM

Processes
fo be built

Decide oriyhere
transactidnal Common

capabilitieg lie /

integratid Assessments

Web
Platform for Common
Assessments
stomer irements and € ‘\
Do we know what customers want? ‘ h

Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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New Strategic Thinking for ICT & Public Policy

Smart Cities

ICT is not enough to warrant good integration
We need to think about

- Institutions

- Processes

- Regulatory framework

- Political reality

2012-16 © Pedro Ferraz de Abreu
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 Data is the core of "smartness”
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dicato
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Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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- Data is power

Smarter Cities: Turning Big Data Into Insight

$1 Trillion

global annual savings could be attained by
optimizing public infrastructure.
Source: McKinsey

50 Hours

of traffic delays per year are incurred,
onaverage, by travelers.

$57 Trillion

in infrastructure investments will be
needed between 2013-2030.
Source: McKinsey

30 Billion

peopleall over the world travel
approximately 30 billion miles per
year. By 2050, that figure will grow
to over 150 billion miles.

\_Cloudis driving cities in their digital transformation.
Water Monagement 7

60% $6 Billion

of water allocated for domestic

has been invested by [BM in more than
human use goes to urban cities.

a dozen acquisitions to accelerateits
cloud initiatives.

$14 Billion 37,000

in potable water is lost every year because cloud experts support BM's
of leaks, theft and unbilled usage. industry team alone.
Source: World Bank

IBM Intelligent Operations software s designed with cities, for cities, to provide the tools to monitor, visualize and analyze vital city services
such as water and wastewater systems, transportation, infrastructure planning, permit management and emergency response.

2012-16 © Pedro Ferraz de Abreu
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New Strategic Thinking for ICT & Public Policy
- Data is power

Integrated systems - sensors
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- Data is power

Integrated systems - sensors

Santander — Espanha. 1200 sensors to monitor trafic, air quality, noise...

2012-16 © Pedro Ferraz de Abreu



New Strategic Thinking for ICT & Public Policy

ICT enables satisfying niches and special needs...

Nuevo Punto Inaccesible (+) Mapa de Puntos Mostrar PUNTOS
: X y
“y S

Detalles

[ )
[ ]
[ )
| )

las ciudades del luturo
mejora de accesibilidad

Caceres — Espanha — aplicacdo mdvel que permite portadores de deficiéncia fisica
encontrar rotas acessiveis e reportar barreiras ou inacessibilidades.

Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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New Strategic Thinking for ICT & Public Policy

Participatory solutions are exploding...

£ ,;_,.‘;'2? facebook.

) [\ - Google+
. . Public Social Feeds
Transport

Companies’
Services

"@parisguy: M6 is
#slow today"

{line:M6,
station:Eiffel,
next:17h03}

TravelDashboard

- Mobile Participatory Sensing
- User Profiling

- Data Mining

- Data Fusion

{station:Eiffel,
heat:infernal}

{line:M6,
crowd:high}

{line:M6,
speed:slow}

Office ==J» Home

Low High
Delay ———
Crowd 4—m——
Noise |——F——
Heat —————

Frozen Infernal

{station:Eiffel,
temp:22C}

Sl el

Data from other Users

citizen participation brings empowerment

2012-16 © Pedro Ferraz de Abreu
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New Strategic Thinking for ICT & Public Policy

... but we need to internalize citizen data
gathering processes in local government

GIP - “Gestao Inclusiva Participada” Participatory municipal management

== VILA FRANCA Junta de
freguesia
Vila Franca
de Xira

Android - smart-phone
software for citizen
participation, integrated
with municipal
management tools and
procedures

2012-16 © Pedro Ferraz de Abreu
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New Strategic Thinking for ICT & Public Policy

- Data is power

mobile sensor participatory science
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ALUNOS PARTICIPAM EM ESTUDO CIENTIFICO

SOBRE PARTICULAS

L (ibe]  Sensors, but with citizen participation...
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Ehe New YJork Times :

June 12, 2007

Parents and Health Experts Try to Ease Italy’s
Pollution

By ELISABETH ROSENTHAL

MILAN — This part of northern Italy is renowned for fashion, food, Fiat. But now it has
another, less welcome claim to fame: the cities here have the worst air pollution in Europe.

By mid-May, Milan had already exceeded European Union and World Health Organization
limits for particle pollution in the air on 80 days. Last year was bad, too. By the end of March,
Milan had 64 such days, Turin had 77, Bologna 51 and Venice 49.

Particulate pollution is tied to heart disease and respiratory ailments like asthma, and poor
lung development in children.

2012-16 © Pedro Ferraz de Abreu



www.citidep.net/people/

COMMISSION

People behind PEOPLE

eP. Pérez Ballesta, E. De Saeger, R. Field, A.
Baeza, I. Nikolova, R. Connolly, R., N. Cao, M.
Gerboles, D. Buzica for the Joint Research Centre

eR. Fernandez-Patier, D. Galan D, S. Garcia Dos
Santos, J. Santamaria Ballesteros for Madrid

Pascal DeMulder and Sandrine Bladt for Brussels

e Ana Cabral, Pedro Ferraz de Abreu, Francisco
Ferreira, Hugo Tente, Luisa Nogueira for Lisbon

eMatej Gregoric and Peter Otorepec for Ljubljana
eEmilia Niciu for Bucharest

eMartin Fitzpatrick, Anne Marie McCarten and Pat
Goodman for Dublin

The PEOPLE project (2002-2005) is coordinated by the §
Joint Research Centre with the aim of assessing the exposure
of citizens to air pollutants in different European cities

New Strategic Thinking for ICT & Public Policy

- Data is power

LabTec TS Team has experience in science
research within large european (EU) teams

Diffusive Surface
f'J: ~ =

PEOPLE Project L
Population ...
Exposure to Air pEemeLE
Pollutants in
Europe

eoqgsi

Pascual Pérez Ballesta
Institute for Environment and Sustainability

DG Joint Research Centre ';’"-
European Commission {3 S
A

2012-16 © Pedro Ferraz de Abreu



New Strategic Thinking for ICT & Public Policy

- Data is power

LabTec TS Team has experience gathering
large scale air quality indicators with citizens
www.citidep.net/people/

EUR
s = EoPLE]

: R ... Qutdoor and micro-environments
i Y, A 4 +lme SChedUIe n 0 WBrussels OLisbon D Bucharest MLjudbljana @Madrid O Dublin
& ' ~JECT.: 1
‘HOOLS £
to 16)

to backg

P

ising

ratio with

ANGES Institute for Environment and Sustainability
DG Joint Research Centre
European Commission

H ~
« Students stuay .. Pugg » topic
e Students join citizens dew... results
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CITIDEP promotes networks

rolecto .
PEOPLE

with scientists, teachers and students

Edinbourgh (UK)
Manchester (UK)
Nantes (Fr)

Viana do Castelo (Pt)
Lisboa (Pt)

Acores Islands (Pt)
A

*

*

*

*
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PEOPLE CITIDEP Project 2002-2003
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Highschool students work with Scientists & Experts

B . 2

15 October 2002

Viana ->

Videoconference and Internet
broadcasting, with PEOPLE’s expert,
for students from the 10" grade

2012-16 © Pedro Ferraz de Abreu




Toqsin

rojecto
PEOPLE CITIDEP Project 2002-2003 p |_E

Highschool students work with Elementary school students

PEOPLE Videoconference
and Internet broadcasting |l
with chat for students
from the 2" and 3 grade

Students in Lisbon say goodbye
to students in Viana do Castelo

Activity: “ The air exists,
although we can't see it”
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EURO-LIFE-NET:

Participatory Science:
Citizen’s role enabling local indicators for local planning

CITIDEP

2012-16 © Pedro Ferraz de Abreu



Loss in life expectancy attributable to exposure
to fine particulate matter - 2000

EUROPEAN COMMISSION

ARELEN

W) —

[ S =T e N N S

Loss 1n statistical life
expectancy (months)
that can be attributed
to the identified

anthropogenic
contribution to PM2.5,
for the emissions of the
year 2000.

Calculation results for
the meteorological
conditions of 1997.
Source: IIASA
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- Key aspects for health impact assessment

EUROPEAN COMMISSION

Period: January 98

@ Urban background |~ 25

B Indoor pollution

[ Personal exposure |- : 120

E

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 15 D
c

Q Q ;

g

£

777777777777777777 10 8
c

o}

(&}

Copenhagen Antwerpen Rouen Padova Murcia Athens

Personal exposure: up to 2 times urban background levels

Source: LIFE MACBETH project /i/Q/S

-

nstitute for
nt and

2012-16 © Pedrc :li:y

g3

viron
ustaina

wm
3



CITIDEP - Research Center on
" Information Technology and
Participatory Democracy

ENVIRONMENT - HEALTH - CITIZENSHIP
EDUCATION FOR SUSTAINABLE DEVELOPMENT

Needs: Problems:
Personal Exposure Data Expensive, Resource-hungry
Raising Awareness Often Superficial, Non-sustained
Promoting Citizenship Political correct does not work

Teaching Experimental Sciences Requires resources & motivation

www.citidep.pt ¢ www.eurolifenet.eu * www.citidep.net

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM

In each School in the EuroLifeNet, groups of students lead
by a teacher will “adopt” each an “EuroLifeNet Node”, and
keep a regular record of indicators measured on this Node.

Node ID: School, GPS Long/Lat/Z, type

Nodes may be indoor or outdoor
Bio-Physics measures at the Node

Socio-economic measures in a circle (or
grid) centered at the Node

Composite data (tracing data around the
node, eg. students carrying sensor 24h
measuring personal exposure, with diary)

Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM

All “EuroLifeNet Nodes” share their data and integrate it at
multiple scales, “feeding” different uses and agregate
records. Procedures can be incorporated in curricula.

Adoption of common data protocols
Data validation procedures with institutions

Sets of tool kits for schools and teachers

Use of integrating tools and architectures”

Events inter-schools and public awareness

Scalable + modular, easy procedure to join

* BOINC - Berkeley Open Infrastructure for Network Computing (boinc.berkeley.edu) / GLOBE (www.globe.gov)

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

Pilot Project with focus on Particulate Matter (PM 2.5)
Contribute to EU (APHEIS, JRC/IES) Environment-Health Strategy
In sync with UN “Education for Sustainable Development”’ Decade

Scientific Coordination by IES-JRC

10-20 Schools in EU, distributed East-
West, North-South, urban and non-urban

Portable PM samplers + local station (right)

Local partnerships with Schools +
Gov/PAd + Environment/Healh Institutions
+ NGOs

Funding application to “LIFE+" and other

Pilot project timetable: Set-up (2005-2006) ; School implementation (2006-2007)

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

Pilot Project with focus on Particulate Matter (PM10 / PM 2.5)
Contribute to EU (APHEIS, JRC/IES) Environment-Health Strategy
In sync with UN “Education for Sustainable Development”’ Decade

—

IES-JRC equips* EuroLifeNet schools and
coordinate scientific procedures

Students carry portable PM sampler (right),
a portable GPS and make a 12 h diary

One student at a time, with different habits
and trajectories, will provide a rich map

Other associated projects may benefit from
this pilot EuroLifeNet project, and amplify it ’

* IES-JRC will lend the PM samplers to designated schools, for the project duration

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

The electronic nature of the portable samplers allows for easy data
extraction, network sharing and analysis. Together with a diary and
GPS data, this will be a powerful tool both for scientists and teachers.

W‘MSM
Jaist Research Centre
Personal Exposure Measurement PM 10:
Krakow, 21* January 2005
2500 L
Fireworks
2000 Cigareﬁe

In a shop smoke In a bar

7\ [l
500 Il

0 | et

o

Vit of CEM - lipea, 25 My 2005

Mass conc. {(pgim3)
&
3
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Students:
(measuring:
Teachers:
Researchers:
Experts:

HighSchools:
Universities:

Research C.:
NGOs:
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

Experts & scientists Teachers Civic action

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

Building Partnerships: Experts & scientists Teachers Civic action

JRC - IES

Ministry of Science

Ministry of Environment

Ministry of Education

Schools

e

Non-Governmental Orgs

2012-16 © Pedro Ferraz de Abreu
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)’ EURO-LIFE-NET:

e CITIDEP PROGRAM (with IES-JRC kind support)

Building Partnerships: Experts & scientists Teachers Civic action

JRC - IES

Ministry of Science

Ministry of Environment

Ministry of Education

Schools

Non-Governmental Orgs
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€9  EURO-LIFE-NET:

Sew/ CITIDEP PROGRAM (with IES-JRC kind support)

Building Partnerships: Experts & scientists Teachers Civic action

JRC - IES

Ministry of Science

Ministry of Environment |

Ministry of Education

Schools

Non-Governmental Orgs
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

Building Partnerships: Experts & scientists Teachers Civic action
JRC - I[ES

Ministry of Science

Ministry of Environment

Ministry of Education

Schools

'I"n‘hu Ferray de Abr,

v lok

T ——

Non-Governmental Orgs —— R s

2012-16 © Pedro Ferraz de Abreu



€9  EURO-LIFE-NET:

Sew/ CITIDEP PROGRAM (with IES-JRC kind support)

Building Partnerships: Experts & scientists Teachers Civic action

JRC - IES

Ministry of Science

Ministry of Environment

o ) EuroLifeNet
Ministry of Education Meeting

Schools

Non-Governmental Orgs
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€)  EUROLIFENET:

CITIDEP PROGRAM (with IES-JRC kind support)

A Joint Agenda: Experts & scientists Teachers Civic action

What to measure
When to measure

How long to measure
How to measure

Network Synchronism

Use of data

2012-16 © Pedro Ferraz de Abreu



EURO-LIFE-NET:

Negotiating Agendas is a critical part of the process

Experts & scientists Teachers Civic action
What to PM 2.5 No strong preference PM 10
measure
When to » Seasonal  According to curricula * When pollution is
measure  Also weekend/night | « Day only, no w/e worse

How long to

1 month minimum, at

1 or 2 weeks, at most

As long as possible

measure least twice a year twice a year (2/year)

How to Always same person | Many different students | As many students as
measure per period / sampler | per period possible, also adults
Network Little sync. value; High sync. value; All High sync. value; All in

synchronism

Concentrate all
resources one site at
a time

schools in sync, for short
periods of time <= 2/year

sync, as frequently as
possible

Uses of data

» Correlate with
regular monitoring
network data;

* Environment/health
correlations

 Relate with other
course curricula;

* Curricula update,
exciting participatory
science methodology;
 Student debate/raising
awareness.

* Public raising
awareness;

» Data as political tool
for stronger regulation;
* Call for more
monitoring and pro-
active solutions.

2012-16 © Pedro Ferraz de Abreu




EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

A Joint Agenda: Experts & scientists Teachers Civic action

What to measure
When to measure

How long to measure
How to measure

Network Synchronism

Use of data

2012-16 © Pedro Ferraz de Abreu
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CITIDEP PROGRAM (with IES-JRC kind support)

TRAINING =

Experts

Teachers
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)

TRAINING

Experts

Teachers

2012-16 © Pedro Ferraz de Abreu
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)
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e 3 Highschools
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Teachers: 18
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CITIDEP PROGRAM (with IES-JRC kind support)
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EURO-LIFE-NET:

CITIDEP PROGRAM (with IES-JRC kind support)
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Ehe New YJork Times

June 12, 2007

Parents and Health Experts Try to Ease Italy’s
Pollution

By ELISABETH ROSENTHAL

MILAN — This part of northern Italy is renowned for fashion, food, Fiat. But now it has
another, less welcome claim to fame: the cities here have the worst air pollution in Europe.

By mid-May, Milan had already exceeded European Union and World Health Organization
limits for particle pollution in the air on 80 days. Last year was bad, too. By the end of March,
Milan had 64 such days, Turin had 77, Bologna 51 and Venice 49.

Particulate pollution is tied to heart disease and respiratory ailments like asthma, and poor
lung development in children.
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i 'TW_\ Joint Research Centre
- Usoeren evenry 10 mimures, 24 souis sen Oar.

a qualidade do ar a que estao expostos e

concluiram que ambientes interiores sao mais

JRC NEWS: perigosos para a salde do que exteriores, mesmo
' tendo em conta a poluicao dos automaveis.

Esta foi uma das conclusoes do programa, inédito a nivel
europeu, "EuroLifenet - Ambiente/Saude/Cidadania:
Educacao para o desenvolvimento sustentavel”, que foram

“ hoje apresentadas.
Pedro Ferraz i

de Abreu, Mais de 600 alunos de escolas do ensino basico e secundario
President of the de Portugal e Italia levaram a cabo o primeiro estudo em
; larga escala sobre a exposicao pessoal ao poluente
Joint Research  atmosférico PM2.5 (as particulas mais peguenas suspensas
Center of the no ar), um dos que maior impacto tem na satde humana,
European nomeadamente na sua relacdo com as doencas respiratorias.

h

Commission Pedro Ferraz de Abreu, presidente do Centro Comum de
7 Investigacac da Comissao Europeia (CITIDEP), um dos
envolvidos no projecto, destacou o facto de esta ser a
primeira vez que se faz um estudo de exposicao pessoal, 0
que permite aferir a qualidade do ar dos meios em que as
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EURO-LIFE-NET:

Participatory Science:
Citizens role enabling local indicators for local planning

NEXT STEPS:



A Portable Sensor units for citizens

Simple
Satellite operation!
navigation
Mobile
phone

Gas sensors

400 gm (incl. batteries)

Rod Jones, Cambridge U. , UK
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Rod Jones, Cambridge U. , UK
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Pollution events: city CO plume?
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New Strategic Thinking for ICT & Public Policy

- Empowerment policies

A new dimension of urban planning

ICT change the rules for economy & planning

*Vendor ("Smart" Industry) interests vs. City interests =>
* Centralized/Integrated vs. Distributed
» Vendor standards vs. Open standards
* Who owns the data?
* Citizen empowerment vs. Industry control
 Big Brother vs. accountability

“It’s the Upload, Stupid”

2012-16 © Pedro Ferraz de Abreu
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New Strategic Thinking for ICT & Public Policy

- Empowerment policies

A new dimension of urban planning

ICT change the rules for economy & planning

*Value of data profiling and abuse of privacy

AND AGAIN:

*Control of the infrastructure (ISP) and also of contents (& services):
“Net Neutrality™ issue

*Assimetric “broad” band (consumer vs citizen)
“It’s the Upload, Stupid”
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Systemic view
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*Conservation vs. Development (Olmstead)

*Corner - blessing or curse

Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
Page 82
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MIT-Portugal / e-Planning Approach

Going past the traditional “blackbox” disciplinary approach...

; : ) Technology from a
Social Science => “iser” point of view
Technology => b Social sm"encg from a
consultant” point of view

.. the new e-Planning synoptical transdisciplinary approach:

Develop technology with
Social understanding of social science;
- . <=> . . -
Scientists and develop social science with

understanding of technology

Outsource technology
to Engineers

Outsource social study
to Social Scientists

I
\'

ICTechnology
Scientists &
Engineers
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Doutoramento
e-Planning

UTL
UNL
UL
UA

Colaboration

MIT-DUSP

Joint PhD Program on e-Planning

e-infrastructure

e-planning knowledge infrastructure

e-government

e-planning for the government of the future

ce-governance

e-planning for a new governance

e-city & territory

e-planning for the city of the future

e-citizenship

e-planning for a new citizenship

www.e-planning.org
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Contact nodes:

Tania Fonseca
Timothy Sieber
Luis Rionda
Jorge Edison
Clelia Guinazu
Valérie Aillaud
Laura Colini
Vesna Dolnicar

Pedro Ferraz de Abreu

Participatory Science

CITIDEP PROGRAMS Citizenship & ICT

Acores
USA
Mexico
Brasil
Argentina
France
Italy
Slovenia

Portugal

pfa@mit.edu

BV

www.citidep.pt ¢ www.citidep.net
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science . . ” ”
e |ICT & participatory

democracy

. ICT, inclusion & Labor?torlos de
cooperation Tecnolog|a para as
Ciencias Sociais

20072012 ISCSP-UTL

www.labtec-cs.net

* |CT, policy &
strategy
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* |ICT & Inclusion,
Literacy, Cooperation

 Smart Cities, Cohesion
& Participatory Systems

* Internet Governance,
Open Data, Security with
Privacy

® ¢ %
Laboratorios
deTecnologia

e Sociedade

2013-2014

www.labtec-ts.net

FC-UL
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* |ICT & Inclusion,
Literacy, Cooperation

 Smart Cities, Cohesion
& Participatory Systems

* Internet Governance,
Open Data, Security with
Privacy

Laboratorios

de Tecnologia

2015-2017

Sociedade
UA

www.labtec-ts.net

2012-16 © Pedro Ferraz de Abreu



® e le, - o,
TLILELILE
www.e-planning.org

www.labtec-ts.net

www.citidep.net

Pedro Ferraz de Abreu, PhD
pfa@mit.edu

CITIDEP - Centro de Investigacao de Tecnologias de

Informacao para uma Democracia Participativa
Presidente

MIT - Massachusetts Institute of Technology
DUSP - Dept. of Urban Studies & Planning

Research Associate

Universidade de Lisboa
ISCSP-UTL (2007-2012) ; FC-UL (2013-2014) ; UA (2015-17)

Prof. Catedratico Convidado

LISBOA

UNIVERSIDADE

de aveiro DE LISBOA
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