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What makes a city smart?



Smart city: definition

• “There is neither a single template of framing a smart city, nor a one-size-fits-all definition 
of it”

• California Institute for Smart Communities was among the first (1990s) to focus on how 
communities could become smart and how a city could be designed to implement 
information technologies

• Harrison et al. (2010), in an IBM corporate document, stated that the term “smart city” 
denotes an “instrumented, interconnected and intelligent city.”

• “Instrumented” refers to the capability of capturing and integrating live real-world data 
through sensors, meters, appliances, personal devices, and other similar sensors

• “Interconnected” means the integration of these data into a computing platform that 
allows the communication of such information among the various city services

• “Intelligent” refers to the inclusion of complex analytics, modelling, optimization, and 
visualization services to make better operational decisions
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Albino V, Berardi U, Dangelico RM. Smart cities: Definitions, dimensions, performance, and initiatives. Journal of Urban Technology. 2015 Jan 2;22(1):3-21.



Smart technologies and services

• This research is focused on the local governments of municipalities that are labeled as 
“Smart Cities” and are members of the EUROCITIES network

• This network is together the local governments of over 180 of Europe’s largest cities and 
40 partner cities, 130 million citizens across 35 countries

• Types of e-service (% of cities offering that service)
 Civil registry (57.14%)
 Business (48.81%)
 Waste Management (55.95%)
 Tourism (50.00%)
 Financial affairs (66.67%)
 Health services (32.14%)
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López-Quiles JM, Bolívar MP. Smart technologies for smart governments: A review of technological tools in smart cities. In Smart Technologies for Smart Governments 2018 (pp. 1-
18). Springer, Cham.

Macau Smart City – Alibaba Cloud
https://www.youtube.com/watch?v=l-PcPTNmIvM
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Musa S. Smart cities-a road map for development. IEEE Potentials. 2018 Mar;37(2):19-23.

Smart city: infrastructure



Smart city: applications
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Madakam S, Tripathi S, Arora RK. Internet of Things Applications@ Urban Spaces (Tel Aviv Smart City: A Case Study). In Information and Communication Technology for 
Sustainable Development 2018 (pp. 1-11). Springer, Singapore.



Smart city: applications
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Yin C, Xiong Z, Chen H, Wang J, Cooper D, David B. A literature survey on smart cities. Science China Information Sciences. 2015 Oct 1;58(10):1-8.



Smart city: applications
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Yin C, Xiong Z, Chen H, Wang J, Cooper D, David B. A literature survey on smart cities. Science China Information Sciences. 2015 Oct 1;58(10):1-8.



Smart city: indicators

1/12/2019 10

Albino V, Berardi U, Dangelico RM. Smart cities: Definitions, dimensions, performance, and initiatives. Journal of Urban Technology. 2015 Jan 2;22(1):3-21.



Criteria of smart city index system: infrastructure
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Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.

Lessons learned from the development of Chinese cities Weihai and Qingdao



Criteria of smart city index system: economy

1/12/2019 12

Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.



Criteria of smart city index system: environment
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Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.



Criteria of smart city index system: management
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Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.



Criteria of smart city index system: transportation
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Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.



Criteria of smart city index system: living
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Liu Y, Wang H, Tzeng GH. From Measure to Guidance: Galactic Model and Sustainable Development Planning toward the Best Smart City. Journal of Urban 
Planning and Development. 2018 Aug 24;144(4):04018035.



Smart city initiative: Seattle, WA, USA
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Albino V, Berardi U, Dangelico RM. Smart cities: Definitions, dimensions, performance, and initiatives. Journal of Urban Technology. 2015 Jan 2;22(1):3-21.



Smart city initiative: Quebec City, Canada
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Albino V, Berardi U, Dangelico RM. Smart cities: Definitions, dimensions, performance, and initiatives. Journal of Urban Technology. 2015 Jan 2;22(1):3-21.



Smart city initiative: Friedrichshafen, Germany
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Albino V, Berardi U, Dangelico RM. Smart cities: Definitions, dimensions, performance, and initiatives. Journal of Urban Technology. 2015 Jan 2;22(1):3-21.



How to make a city smart?



Key enabling technologies
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Santana EF, Chaves AP, Gerosa MA, Kon F, Milojicic DS. Software platforms for smart cities: Concepts, requirements, challenges, and a unified reference architecture. 
ACM Computing Surveys (CSUR). 2018 Jan 12;50(6):78.



Evolution of Smart City Architecture (1)
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Jalali R, El-Khatib K, McGregor C. Smart city architecture for community level services through the internet of things. In Intelligence in Next Generation Networks 
(ICIN), 2015 18th International Conference on 2015 Feb 17 (pp. 108-113). IEEE.
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Cheng B, Longo S, Cirillo F, Bauer M, Kovacs E. Building a big data platform for smart cities: Experience and lessons from santander. In Big 
Data (BigData Congress), 2015 IEEE International Congress on 2015 Jun 27 (pp. 592-599). IEEE.

Evolution of Smart City Architecture (2)
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Andrisano O, Bartolini I, Bellavista P, Boeri A, Bononi L, Borghetti A, Brath A, Corazza GE, Corradi A, de Miranda S, Fava F. The Need of 
Multidisciplinary Approaches and Engineering Tools for the Development and Implementation of the Smart City Paradigm. Proceedings of 
the IEEE. 2018 Apr;106(4):738-60.

Evolution of Smart City Architecture (3)
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Naranjo PG, Pooranian Z, Shojafar M, Conti M, Buyya R. FOCAN: A fog-supported smart city network architecture for management of applications in the internet of 
everything environments. Journal of Parallel and Distributed Computing. 2018 Jul 7.

Evolution of Smart City Architecture (4)
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Naranjo PG, Pooranian Z, Shojafar M, Conti M, Buyya R. FOCAN: A fog-supported smart city network architecture for management of applications in the internet of 
everything environments. Journal of Parallel and Distributed Computing. 2018 Jul 7.

Evolution of Smart City Architecture (4)



Smart city: communications characteristics
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Naranjo PG, Pooranian Z, Shojafar M, Conti M, Buyya R. FOCAN: A fog-supported smart city network architecture for management of applications in the internet of 
everything environments. Journal of Parallel and Distributed Computing. 2018 Jul 7.
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