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New Strategic Thinking for ICT & Public Policy

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

Systemic view
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Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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ICT is not enough to warrant good integration

We need to think about 

 - Institutions

 - Processes

 - Regulatory framework

 - Political reality

New Strategic Thinking for ICT & Public Policy

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

• Data is the core of "smartness"
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• Data is power

New Strategic Thinking for ICT & Public Policy
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• Data is power

Integrated systems - sensors 

New Strategic Thinking for ICT & Public Policy
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• Data is power

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

Integrated systems - sensors 

New Strategic Thinking for ICT & Public Policy
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Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
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ICT enables satisfying niches and special needs…

New Strategic Thinking for ICT & Public Policy
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citizen participation brings empowerment

Participatory solutions are exploding…

New Strategic Thinking for ICT & Public Policy
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... but we need to internalize citizen data 
gathering processes in local government

GIP - “Gestão Inclusiva Participada” Participatory municipal management

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

Junta de 
freguesia
Vila Franca
de Xira

New Strategic Thinking for ICT & Public Policy
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• Data is power

mobile sensor participatory sciencewww.eurolifenet.eu

Sensors, but with citizen participation…

New Strategic Thinking for ICT & Public Policy
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• Data is power

Sensors, but with citizen participation…

New Strategic Thinking for ICT & Public Policy
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www.citidep.net/people/

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

• Data is power

New Strategic Thinking for ICT & Public Policy
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www.citidep.net/people/

LabTec TS Team has experience gathering
large scale air quality indicators with citizens

• Data is power

New Strategic Thinking for ICT & Public Policy
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CITIDEP promotes networksnetworks
with scientists, teachers and students

Using InternetInternet (web broadcast) and videoconferencevideoconference to allow
access of remote areas and student communities abroad

Lisbon schools wereLisbon schools were
part of the Benzenepart of the Benzene
sampler netsampler net

Edinbourgh (UK)

Manchester (UK)

Nantes (Fr)

Viana do Castelo (Pt)

Lisboa (Pt)

Açores Islands (Pt)
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PEOPLE CITIDEP Project 2002-2003

Videoconference and Internet
broadcasting, with PEOPLE’s expert,

for students from the 10nd grade

15 October 2002

<- Lisboa

 Viana ->

Highschool students work with Scientists & Experts
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Highschool students work with Elementary school students

Activity: “ The air exists,
although we can't see it”

PEOPLE Videoconference
and Internet broadcasting II

 with chat for students
from the 2nd and 3rd grade

Students in Lisbon say goodbye
to students in Viana do Castelo

PEOPLE CITIDEP Project 2002-2003
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EURO-LIFE-NET:

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

Loss in life expectancy attributable to exposure
to fine particulate matter - 2000
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Key aspects for health impact assessment
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Personal exposure: up to 2 times urban background levels
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CITIDEP - Research Center on
Information Technology and
Participatory Democracy

NeedsNeeds:: ProblemsProblems::

Personal Exposure DataPersonal Exposure Data

Raising AwarenessRaising Awareness

Teaching Experimental SciencesTeaching Experimental Sciences

Promoting CitizenshipPromoting Citizenship

Expensive, Resource-hungryExpensive, Resource-hungry

Often Superficial, Non-sustainedOften Superficial, Non-sustained

Political correct does not workPolitical correct does not work

Requires resources & motivationRequires resources & motivation

ENVIRONMENT - HEALTH - CITIZENSHIP
EDUCATION FOR SUSTAINABLE DEVELOPMENT

www.citidep.pt   •    www.eurolifenet.eu  •  www.citidep.net
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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.

Bio-Physics measures at the Node

EURO-LIFE-NET:

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

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)

CITIDEP PROGRAMCITIDEP PROGRAM

Nodes may be indoor or outdoor

Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)
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All “EuroLifeNet Nodes” share their data and integrate it at
multiple scales, “feeding” different uses and agregate
records. Procedures can be incorporated in curricula.

Data validation procedures with institutions

EURO-LIFE-NET:

Adoption of common data protocols

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

CITIDEP PROGRAMCITIDEP PROGRAM
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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

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

+ NGOs

EURO-LIFE-NET:

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)

Funding application to “LIFE+” and other

CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

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



2012-16 © Pedro Ferraz de Abreu

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

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

EURO-LIFE-NET:

IES-JRC equips* EuroLifeNet schools and
coordinate scientific procedures

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

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

CITIDEP PROGRAMCITIDEP PROGRAM

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

(with IES-JRC kind support)(with IES-JRC kind support)



2012-16 © Pedro Ferraz de Abreu

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.

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

PROGRAM  [2005 - 2014]
PILOT PROJECT [2006 - 2007]    EXPANSION [2008->]

Students: Students: 665665
(measuring:(measuring: 235)235)
Teachers: Teachers: 5151
Researchers:Researchers: 1111
Experts:Experts: 55

HighSchools:HighSchools: 1010
Universities:Universities: 44
Research C.:Research C.: 55
NGOs:NGOs: 33
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

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

Ministry of EducationMinistry of Education

Non-Governmental OrgsNon-Governmental Orgs

JRC - IESJRC - IES

Ministry of ScienceMinistry of Science

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

Building PartnershipsBuilding Partnerships::

Ministry of EnvironmentMinistry of Environment

SchoolsSchools
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

Building PartnershipsBuilding Partnerships::

JRC - IESJRC - IES

Ministry of ScienceMinistry of Science

Ministry of EducationMinistry of Education

SchoolsSchools

Non-Governmental OrgsNon-Governmental Orgs

Ministry of EnvironmentMinistry of Environment
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)
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JRC - IESJRC - IES
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SchoolsSchools

Non-Governmental OrgsNon-Governmental Orgs
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

Building PartnershipsBuilding Partnerships::

Ministry of ScienceMinistry of Science

Ministry of EducationMinistry of Education

SchoolsSchools

Non-Governmental OrgsNon-Governmental Orgs

JRC - IESJRC - IES

Ministry of EnvironmentMinistry of Environment
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

Building PartnershipsBuilding Partnerships::

JRC - IESJRC - IES

Ministry of ScienceMinistry of Science

Ministry of EducationMinistry of Education

SchoolsSchools

Non-Governmental OrgsNon-Governmental Orgs

Ministry of EnvironmentMinistry of Environment
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

A Joint Agenda:A Joint Agenda:
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EURO-LIFE-NET:
Experts & scientists Teachers Civic action

What to
measure

PM 2.5 No strong preference PM 10

When to
measure

• Seasonal
• Also weekend/night

• According to curricula
• Day only, no w/e

• When pollution is
worse

How long to
measure

1 month minimum, at
least twice a year

1 or 2 weeks, at most
twice a year (2/year)

As long as possible

How to
measure

Always same person
per period / sampler

Many different students
per period

As many students as
possible, also adults

Network
synchronism

Little sync. value;
Concentrate all
resources one site at
a time

High sync. value; All
schools in sync, for short
periods of time <= 2/year

High sync. value; All in
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.

Negotiating Agendas is a critical part of the processNegotiating Agendas is a critical part of the process
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

A Joint Agenda:A Joint Agenda:
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

TRAININGTRAINING

(with IES-JRC kind support)(with IES-JRC kind support)

ExpertsExperts

TeachersTeachers
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

TRAININGTRAINING

ExpertsExperts

TeachersTeachers

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

PROGRAM  [2005 - 2014]
PILOT PROJECT [2006 - 2007]    EXPANSION [2008->]

Students: Students: 665665
(measuring:(measuring: 235)235)
Teachers: Teachers: 5151
Researchers:Researchers: 1111
Experts:Experts: 55

HighSchools:HighSchools: 1010
Universities:Universities: 44
Research C.:Research C.: 55
NGOs:NGOs: 33
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

LISBOA LISBOA CLUSTERCLUSTER : :

• CITIDEP Lisboa

• Ministry of Environment, Lisbon V.T.
Air Quality Division

• Universidade Nova Lisboa
 Dpt Ambiente

• Instituto de Ciências Sociais-UL
• 1 partial post-doc

• 3 Highschools
Pedro Nunes, Maria Amalia
Anselmo Andrade (Almada)

• 1 Elementary school (Torel)
Classes:   15  basic + sec. (14-17)Classes:   15  basic + sec. (14-17)
Students:  340 (82 with devices)Students:  340 (82 with devices)
Teachers: 18Teachers: 18
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

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

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

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

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

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

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

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :

• Escola Superior de Educação-IPVC

• Universidade do Minho, Dpt Fisica
• 1 Master Thesis

• CITIDEP Viana do Castelo

• 2 Highschools
Ponte de Lima, 
Póvoa Varzim

Classes:    2  basic + sec. (14-17)Classes:    2  basic + sec. (14-17)
Students:  45 (39 with devices)Students:  45 (39 with devices)
Teachers:  4 + 3 (ESE)Teachers:  4 + 3 (ESE)
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

MILAN MILAN CLUSTERCLUSTER::

• Mamme Antismog di Milano

• Milan Istituto dei Tumori

• 3 Highschools

• CITIDEP Firenza

Classes:   7  basic + sec. (13-18)Classes:   7  basic + sec. (13-18)
Students:  200 (90 with devices)Students:  200 (90 with devices)
Teachers: 12Teachers: 12
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

MILAN MILAN CLUSTERCLUSTER::

• Mamme Antismog di Milano

• Milan Istituto dei Tumori

• 3 Highschools

• CITIDEP Firenza

Classes:   7  basic + sec.Classes:   7  basic + sec.
(13-18)(13-18)
Students:  200 (90 withStudents:  200 (90 with
devices)devices)
Teachers: 12Teachers: 12
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

MILAN MILAN CLUSTERCLUSTER::

• Mamme Antismog di Milano

• Milan Istituto dei Tumori

• 3 Highschools

• CITIDEP Firenza

Classes:   7  basic + sec.Classes:   7  basic + sec.
(13-18)(13-18)
Students:  200 (90 withStudents:  200 (90 with
devices)devices)
Teachers: 12Teachers: 12
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Example of Student Measure -
Lisbon November 2006

• PM 2.5 Graphic (24 h)
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Example of Student Measure -
Lisbon November 2006

• Measure path (24 h)
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Example of Student Measure -
Lisbon November 2006

• PM 2.5 Graphic (24 h)
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

ExpertsExperts

ResearchersResearchers

(with IES-JRC kind support)(with IES-JRC kind support)

AnalysisAnalysis
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

ExpertsExperts

ResearchersResearchers

(with IES-JRC kind support)(with IES-JRC kind support)

AnalysisAnalysis
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. Aluno não
fumador e
sem
fumadores
em casa

. Casa
próxima de
zona com
trânsito

. Modo de
transporte:
carro

Almada
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. Aluno
com
fumadores
em casa

. Modo de
transporte:
carro

Almada
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Açores – Ilha Terceira

. Aluno
não
fumador e
sem
fumadores
em casa
. Casa
próxima
de zona
com
trânsito

Modo de
transporte:
carro
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Lisboa
ES Pedro Nunes

. Aluno não
fumador e
sem
fumadores
em casa

Modo de
transporte: a
pé
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

II MEETINGII MEETING

1 June 20071 June 2007
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Media
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Media

JRC NEWS:JRC NEWS:

““Pedro FerrazPedro Ferraz
de Abreu,de Abreu,

President of thePresident of the
Joint ResearchJoint Research

Center of theCenter of the
EuropeanEuropean

CommissionCommission
…”…”
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Media

ELNELN
SICSIC
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Media

ELNELN
BIOBIO
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www.eurolifenet.eu

EuroLifeNet / CiênciaViva
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EURO-LIFE-NET:

Participatory Science:
Citizens role enabling local indicators for local planning

NEXT STEPS:
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Gas sensors

Satellite
navigation

Mobile
phone

Simple
operation!

Portable Sensor units for citizens

400 gm (incl. batteries)

Rod Jones, Cambridge U. , UK
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Wind
direc(on

Deployments	
  to	
  date:

Cambridge	
  I,	
  II

Valencia

London

Cambridge	
  III

Cranfield

Rod Jones, Cambridge U. , UK
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Multi-species real time mobile measurements
of air quality in complex environments

Carbon
Monoxide

CO

Nitrogen
Dioxide

NO2

Nitric
Oxide
NO

Rod Jones, Cambridge U. , UK
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Cambridge	
  deployment
September	
  2009:	
  NOx

Rod Jones, Cambridge U. , UK
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Pollu=on	
  events:	
  city	
  CO	
  plume?

Rod Jones, Cambridge U. , UK
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• Empowerment policies

ICT change the rules for economy & planning

A new dimension of urban 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”

New Strategic Thinking for ICT & Public Policy
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• Empowerment policies

ICT change the rules for economy & planning

A new dimension of urban 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”

New Strategic Thinking for ICT & Public Policy
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Thematic Workshop 3, New Technologies - Smart Cities. 20-21 February 2014
 Page 82

Systemic view

•Conservation vs. Development (Olmstead)

•Corner - blessing or curse
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MIT-Portugal / e-Planning Approach
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Joint PhD Program on e-Planning

e-planning for a new citizenshipe-citizenship

e-planning for the city of the futuree-city & territory

e-planning for a new governancee-governance

e-planning for the government of the futuree-government

e-planning knowledge infrastructuree-infrastructure

www.e-planning.org

UTL
UNL
UL
UA

Colaboration
MIT-DUSP

Doutoramento
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Contact nodes:                    pfa@mit.edu

Participatory Science

www.citidep.pt  •  www.citidep.net

Tânia Fonseca

Timothy Sieber

Jorge Edison

Valérie Aillaud

Laura Colini

CITIDEP PROGRAMSCITIDEP PROGRAMS

Açores

USA

France

Italy

Argentina

Slovenia

Portugal

Luis Rionda

Clelia Guinazu

Mexico

Brasil

Citizenship & ICT

Vesna Dolnicar

Pedro Ferraz de Abreu
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www.labtec-cs.net

• ICT & participatory
science

• ICT & participatory
democracy

• ICT, inclusion  &
cooperation

• ICT, policy &
strategy

2007-2012
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www.labtec-ts.net

• ICT & Inclusion,
Literacy, Cooperation

• Smart Cities, Cohesion
& Participatory Systems

• Internet Governance,
Open Data, Security with
Privacy

2013-2014
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www.labtec-ts.net

2015-2017

• ICT & Inclusion,
Literacy, Cooperation

• Smart Cities, Cohesion
& Participatory Systems

• Internet Governance,
Open Data, Security with
Privacy
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www.labtec-ts.net

www.citidep.net
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