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Data-Driven Urban Policies

Data-driven systems

 Generated mainly by the spread use of internet and mobile devices
and the declining costs of data collection, storage and processing

 A simple and effective way to conduct systems to their targets, 
supported by the handling of large amounts of data 

Evidence based policies (synonym) 

 Can provide a very fertile terrain over which cities can improve the
quality of life of their population and enhance services delivery

To achieve best results, fulfillment of basic

conditions are requiresneeded:

 Open access to relevant data (degrees of openness);

 Large ICT  Infrastructure , particularly in mobile communications, 
computers and other devices and software

 The use of inteligent tools and methodologies

DATA

POLICIES

IMPROVED 
CITIES



Data-Driven related technologies 

OECD - SCIENCE, 

TECHNOLOGY AND 

INNOVATION 

OUTLOOK 2016

10 KEY 

TECHNOLOGY 

TRENDS FOR 

THE FUTURE

HIGHLIGHTS THE 

ROLE OF DIGITAL 

TECHNOLOGIES
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SUSTAINABLE CITY OBSERVATORY

INNOVATIVE SOLUTIONS 

FOR CITY CHALLENGES

URBAN PATTERNS FOR 

REPLICATION (TIPOLOGY)

SOCIOTECHNICAL 

TRANSITION TO 

SUSTAINABLE 

DEVELOPMENT 

(SDG)

Urban

network 

Indicators

Knowledge

tools

Sustainable City Innovation Observatory
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Sustainable City Innovation Observatory

6 City 
Challenges

Scope

  
 
 

 

 
 

 

 

Cristiano Cagnin, Raiza Fraga e Beatriz Vilela 

 
 

 
 

 

 
 

 
 

 

14

da qualidade de vida nas cidades, observando a necessidade de contextualização, de forma que 

as soluções para o enfrentamento dos desafios sempre respeitem a realidade e condições locais.

Como resultado dessa investigação sobre cidades sustentáveis, o presente estudo aponta para a 

inclusão do tema “conservação e recuperação de ecossistemas e da biodiversidade, incluindo a gestão 

adequados recursos hídricos” ao rol de temas já abordados pelo Ministério de Ciência, Tecnologia 

e Inovação (construções sustentáveis de interesse social, mobilidade e sistema de transporte 

coletivo, saneamento ambiental e sistemas sustentáveis de energia). Além disso, o estudo apresenta 

um modelo misto de atuação para o MCTI, de maneira que este possa trabalhar com demandas 

induzidas, parcialmente induzidas e espontâneas, bem como a necessidade de desenvolver uma 

capacidade de inteligência estratégica capaz de oferecer um olhar de longo prazo e antecipar 

potenciais desafios e linhas de ação em CTI a serem fomentadas ou induzidas.

13

INTRODUÇÃO

Após décadas de intensificação do processo de urbanização, mais da metade da população 

mundial habita atualmente em cidades [ ]. No Brasil, a taxa de urbanização atingiu  em 

 e deverá chegar a  até o ano de  [ ; ]. Essa aglomeração humana nos espaços 

urbanos suscita os mais variados desafios sociais, ambientais e econômicos, e a fim de manter 

um crescimento sustentável, respeitando os limites naturais do ecossistema e promovendo a 

redução das desigualdades sócio-espaciais, as cidades precisam buscar soluções e alternativas de 

forma a garantir uma transição rumo a um ambiente mais justo, inclusivo e sustentável.

A temática urbana vem ganhando cada vez maior destaque na agenda econômica e política global 

em virtude de sua ampla aderência aos mais diversos elementos que compõem os principais 

desafios em relação ao meio ambiente e a sustentabilidade da vida humana. Os Objetivos do 

Desenvolvimento Sustentável (ODS), lançados pelas Nações Unidas, traduzem essa preocupação 

com o espaço urbano ao dedicar um ODS exclusivamente ao tema das cidades.

Tendo em vista a relevância da temática urbana, o presente estudo buscou identificar os principais 

desafios e soluções para o alcance de cidades mais sustentáveis no Brasil, bem como apresentar uma 

estratégia de ação em ciência, tecnologia e inovação para a promoção de cidades sustentáveis. A 

construção das estratégias de ação seguiu um processo metodológico que incluiu o mapeamento 

de referências bibliográficas, a realização de uma oficina de futuro e de uma consulta pública online, 

bem como a realização de um workshop com atores selecionados para a discussão dos resultados 

preliminares. O mapeamento inicial identificou  soluções (entre tecnologias e processos) para 

o enfrentamento de doze temas referentes à realidade urbana e funcionou como um mapa para a 

investigação deste complexo objeto de estudo.

Considerou-se que uma definição de Cidades Sustentáveis, do ponto de vista do Ministério de 

Ciência, Tecnologia e Inovação, passa, necessariamente, por soluções de CTI que sejam capazes 

de endereçar, simultaneamente, os desafios ambientais, sociais e econômicos, atuais e futuros, de 

forma sustentável. Assim, as soluções ou estratégias mais adequadas para o fomento de cidades 

sustentáveis no Brasil envolvem ações de pesquisa e inovação, incluindo o desenvolvimento, a 

aplicação e a transferência de tecnologia e conhecimento, para a promoção de uma melhoria 

!
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!

A Project to

Possible solutions

Sources:
- Academic journals
- Internatil organisations
- Reports (governmental and 

non-governmental)
- News 
- Internet and social media
- Etc.

Sustainable City Innovation Observatory



Education

To enable the acquisition of required 
knowledge and skills for future jobs, and 
access to knowledge able to catalyse 
transformative processes

Energy

To ensure energy security, reduce 
greenhouse gas emissions (decarbonise 
energy systems) and increase energy 
efficiency in cities

Innovation and 

competitiveness

To promote a dynamic job market, 
connectivity and sustainable consumption 
patterns, strengthening the role of 
science and education in the urban 
transformation

Health

To offer an inclusive, accessible and 
quality healthcare system to all as well as 
promote an increasing quality of life to 
overall citizens’ 

Food

To provide safe, healthy, sufficient and 
nutritious food for all, ensuring food 
security and a balanced diet to citizens’,
and increasing the amount of locally 
grown and distributed food

Security

To enable citizens’ to use and move within 
public and private spaces freely and 
without risk, reducing the sense of 
insecurity in cities

Inclusion

To ensure the end of poverty and socio-
economic disparities, and provide 
universal access to basic infrastructure 
and services

Built-in 

environment

To provide access to adequate housing, 
develop long lasting and less resource and 
carbon intensive infrastructure, in alignment 
to an appropriate land use

Water

To ensure drinking water and adequate 
sanitation, stimulate an urban design sensitive 
to the water natural cycle and promote 
responsible water consumption

Solid waste

To minimise waste generation in cities and 
manage effectively its collection, treatment 
and recovery or disposal, fostering its 
reduction, reuse and recycle

Resilience

To prepare cities to anticipate, prevent, 
mitigate, respond and adapt to climate change 
and socio-environmental disasters, including 
new design features for urban development in 
transition

Natural 

resources and 

biodiversity

To restore and conserve natural life- support 
systems and ecosystem services, including 
clean air and both surface and underground 
land and water

Mobility and 

resource flows

To guarantee accessible cities, zero emission 
and non-motorised mobility, road safety, and 
affordable, low-carbon and quality public 
transport options to all, with a reduced urban 
metabolism

Governance 

and citizenship

To embed sustainability in the planning of the 
city and ensure citizens actively shape urban 
development and the improvement of their 
living conditions
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Analysis

typologies

Typology for

Network analysis of open data from SCP and IBGE, 
and indicators from FDG (EEZ) and REC (ToD)
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Services

Refined solutions per 
City Typology and

methodological guidelines

Analyse Implications for

Innovation Policy
Development of an

Applicability Tool 
per challenge and/or 

solution

Validated solutions per 
challenge and city 

typology

Adaptability 
and replicability

requirements

Database of contextualised 
solutions per 

City Typology 
and of associated 

experts

& city typology

Social media
and consultations

Future evolving

vision of a

sustainable city
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Demand

Data

Information

Knowledge

Decison
Making

Databases & Methods

(eg. network analysis, 

big data etc. )

Sust. City 

Observatory

Client

Client

Meaning

Context

Aplication

Support decision
making processes by
large use of tools
that can transform
data in information
and information in 
knowledge

Scheme for an intelligent process



Data bases, sources and tools

The "big data" and "network 
analysis" tools can help on 
the identification of the 
relevant solutions and on the 
experts suited to explore and 
validate them for each area



Article Mapping: Internet of Things
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Reless
networks; 
Sensors

Distributed
systems, 

middleware
Multimídia

Education and
inclusion

LAW

Virtual reality, 
digital 

communication

AI and DB

Embedded Systems and
Architecture

IT and information
managment

Identified Areas

2133 - Researchers
962 – PhD
668 – MsC

1558 are connected
(coauthorship or semantic similitude)

Brazilian Researchers in IoT (CV’s keyword)



IoT main published areas – Papers (Total & Brazil)

Industry 4.0

Security; rfid

M2M

Cloud and
fog

Smart cities

3177 Papers

(2016 - 2017)

67 

Brazilian 

papers
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Example 1:  Rio de Janeiro

✓ Following the 2014 World Cup and the

2016 Olympics, investiments were

made to enable smart solutions;

✓ Integrated big data tools were set up

✓ Rio Operation Centre was established;

✓ Rio win a “World Smart City Award” in 

2013 (Smart City Expo World)   

✓ 2nd largest city in Brazil and one of the

most violent;

✓ Poverty and opulence living side by

side with huge inequalities that perpass

urban fabric;

✓ ICT technologies had potential to evolve 

upon the vast number of mobile phones

in the population hands.. 
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Chose 10 major risks areas:  
Rio Resilience Strategy

1. Heavy rainfall;

2. Strong winds;

3. The urban heat island effect;

4. Rising sea levels;

5. Local and pandemic outbreaks;

6. Prolonged droughts;

7. Accidents involving the urban

infrastructure

8. Congestion of the road network;

9. Influx of people impacting on the

normality;

10. The incidence of crime in the urban

area.

Example 1:  Rio de Janeiro

Major well succeded experiences: 

• Communities warning system 

(especially for landslides);

• Traffic management initiatives

(integration of data and operations with

different apps; BRT, BRS and Rio Bike

Capital
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Example 2:  Salvador

✓ City has evolved fast – from 31 to 17th 

position - in the Connected Smart Cities

ranking (Urban Systems Consultancy);

✓ Also present poverty and opulence 

living side by side with these huge 

inequalities that perpass urban fabric;

✓ ICT technologies applied to urban 

management and the citizen’s 

accessibility to them are the main 

novelty, again with the contribution of 

the spreading use of mobile phones. 

✓ Apps – e. g. CittaMobi - deliver on line

information about the time the buses will

arrive at a stop;

✓ The city has invested in an optic fiber 

network that can and is supporting services 

like:

• Intelligent traffic lights,

• Transit monitoring centers

• warning systems for natural disasters 

• reduction in the electricity company 

response time for lack of energy.
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Examples:  Rio de Janeiro and Salvador 

Some final remarks

1. Smart solutions dialogue mainly with the wealthiest sections of the town 

 There is room for solutions that effectively reach the poorest (justifying the   

use of a typology in SC Observatory);

2. Smart city initiatives were based on short-term projects (data storaged was 

discharged after 90 days of use at Rio’s Operation Centre)  It will be desirable 

to retrieve data for longer and increase their use for planning and action;

3. Operation’s Centres should be more openned to the public in general   

 Centre and similar institutions must interact in depht with city’s citizens;

4. There is a lot to improve in greening our cities  We should stimulate a 

diversified offer of new and updated technological sustainable solutions;

5. Sociotechnical transition should be promoted and people oriented on how 

to choose the best solution to each problem  Technological solutions offer 

can be hierarchically organized to permit an adequate evaluation of their 

advantages    

6. Smart cities technology by itself isn’t the solution to urban challenges  

 inequalities should be directly confronted by initiatives being implemented.
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