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Smart City Principles

A Smart City....

is liveable, climate friendly and inclusive.

…  it fosters innovation & quality of life.
…  it is environmentally and economically viable.
…  it takes care for social equity and integration

…  it makes extended use of ICT for information 
gathering, infrastructure control, security and 
human wellbeing

…  it is energy- and resource-efficient, 
increasingly powered by renewable energy.
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A Smart City....
is a concept for innovative urban development, enabling sustainable transformation of cities.
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Smart City Concepts (2)

 To do so, ICT provides large data sets, stored in integrated data 
platforms, from where information is combined, extracted, and 
causal relationships analyzed, to identify problems and finally 
develop solutions through effective urban policies.

 The domains range from infrastructure operation, mobility  
management, public health, resource / energy efficiency, to (e-
)governance.

 Today, IT-centered Smart City Concepts are evolving, which frequently ignore sustainability topics and 
focus on digital content and services, ranging from 

 from simple e-service delivery, 
 to autonomous infrastructure monitoring and control, 
 to data collection for information integration and exchange, 
 sometimes enabling participatory decision making. 

 Advanced IT-centered Smart City Concepts  promote “digital - or information cities”, applying information 
and communication technologies (ICT) to operate cities. 
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Generic Smart City development process

The process follows the “policy cycle” – a standard concept of phases for policy making: 

 Agenda setting - problem identification

 Elaboration of a Smart City Strategy with a vision and objectives / targets tailored to the specific city
(usually set up as a participatory process through involvement of stakeholders and citizens)

 Assessment of the current situation 

 Gap analysis between current state and desired state

 Elaboration of possible future development paths

 Policy Definition / Committment

 Urban Infrastructure requirement assessment
 Infrastructure gap analysis (quality & quantity)

 Concepts on infrastructure improvement and extension 

 Cost benefit assessment

 Infrastructure implementation 

 Impact monitoring
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Smart City Infrastructure Dimensions

Smart Mobility

Smart Buildings

Smart Grids, renewable energy generation

Optimised industrial processes

Sustainable Urban planning:
Allocating built environment

Smart public infrastructure: 
monitoring and control / safety and security / 
E-governance

ICT

ICT
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IT-Related Smart City technologies

 Public information networks
 Environmental monitoring and control networks, 
 Safety and security networks
 e-governance

 Smart infrastructure - monitoring and management systems 
 Smart grid systems, supporting demand side management, balancing supply and demand
 Further resource management networks monitor quality and volume of resources and adapt to infrastructure states 

 Smart mobility
 Smart transportation 
 Traffic control
 Transportation information, ticketing

 Smart energy supply
 Smart Grids, 
 Renewable energy generation support

 Smart buildings 
 Monitoring and automation of internal processes increasing human comfort and safety 
 Energy efficiency control &  improvement, demand side management
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Smart Mobility and transportation infrastructure (1)

 Smart Mobility – spatial organization and interrelation of transport networks and modes
(often in combination with urban planning concepts promoting reduction of traffic (e. g. Barcelona Superbloccks)
 to reduce travel time
 to foster reduction of motorized individual travelling,
 to provide convenient trip organization with appropriate modes of transport

(see next page)

 Smart traffic management and transportation systems 
 Traffic management and congestion control is a major issue,

 carried out through sensors, inking smart devices to better distribute traffic increasing travel speed and 
reducing traffic loads along exposed routes.

 Smart transportation systems 
 establish a dense public transport network and provide all modes of transport
 enable monitoring and control of bus-, tram and metro lines load 
 adapt service frequencies depending on passenger load along the transportation lines.
 provide smart transportation information, trip planning and ticketing for easy change between traffic modes
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Smart Mobility and transportation infrastructure(2)

 Smart transportation technologies combines internet, wireless technologies and electronic devices to improve urban 
travel efficiency and travel comfort

 There exist numerous applications of technologies related to sensors, cameras, and traffic control systems  
Exemplary technologies for smart transportation, applied newly or since several years, are 

 Mobility-as-a-Service (MaaS) solutions, is a new approach, to organize convenient travelling with all transportation modes 
(featuring timetables, booking, ride-sharing, instant payments, bicycle- and car renting, suggesting different route options).

 Connected Cars technologies apply vehicle-to-infrastructure (V2I) communication, sharing location and speed data for congestion 
monitoring and traffic control.

 Autonomous Vehicles operation require V2I and V2V communication, the application is in an initial phase.
 Car Navigation require location-based services (GPS data collection) enabling to monitor car movement. 
 General traffic load monitoring requires again either GPS-based car location detection or V2I communication.
 Traffic signal control adjusts traffic light condition to maintain traffic flow.
 Speed limit exceedance detectors  require laser scanners, cameras etc.
 Electronic toll collection and pay-per-road systems make use of automatic number plate recognition.
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Summary: Smart Cities and Smart Infrastructure

 Relevant topics referring to Smart Infrastructure are: 
 Provision of transparent information on the state of the city and its  infrastructures to 

control and adapt where it is necessary.

 Sufficient information provision of the cities’ conditions, activities, and plans, allows for 
citizen participation in decision making, which raise acceptance and satisfaction.

 Convenient mobility services and transportation infrastructure reduce road traffic, traffic 
jams, reduce travel time as well as GHG emissions and noise.  

 Energy efficiency improvement, renewable energy will, together with  Smart Grids, 
trigger GHG mitigation.

 Smart Buildings enhance safety, security and comfort for the inhabitants and will 
interoperate with a Smart Grid to support demand side management. 

 Measure evaluation through monitoring will finally assess the impact of Smart 
Infrastructure and technologies’ implementation.

 Smart Cities and Smart Infrastructure technologies deal all with improving quality of life.

 It is important to set up an integrated strategy to implement a set of integrated measures (and) technologies 
to establish a Smart City.

 Smart urban planning is essential as initial step to establish appropriate spatial structures and optimal distribution of land uses, 
functions and transportation networks. This serves as physical backbone in which Smart City technologies are embedded.
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