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ABSTRACT

A Ubiquitous City (U-city, Smart City) is one that ties information communications technologies (ICT) into many facets of
city construction, thereby implicitly intending to function as a smart city that aims to be efficiently managed as well as provide
an enhanced standard of living for its residents. Laws related to the construction of such ubiquitous cities point to integrated city
management centers, intelligent facilities, and U-City infrastructure, among others, as central components of U-Cities, but do not
provide a standard for these structures. Consequently, building of U-Cities by local governments are based on arbitrary judgments
constrained the myriad of practical limitations that they face. Such ambiguity brings to light the need to find ways to improve
the quality of these efforts. The first and second stages of this research examine the status of the components of a U-City -
ubiquitous planning, technology, infrastructure, and services - and undertakes a comprehensive review thereof, with evaluation
criteria formulated on the characteristics of stability, connectivity, goal-orientation, and development potential.

In the research’s third stage, a realistic and detailed evaluation index by which U-Cities can be renewed, demonstrated, and
applied (???) is introduced in a step-by-step fashion, which will allow for local governments to properly assess the standard of
their U-City in relation to the realities of the locality. Through the research result, it is expected that the index will become a
part of the continued development and advancement of the “smart” character of an autonomous U-City at the local scale, and
contribute to the overall revitalization of the U-City.

Key words : U-City, Smart City, ICT, U-City Components, U-city Status Evaluation Index
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(Table 1> A Complete Amendment Plan for
Smart City Act

Configuration Primary Contents
Part 1 : Purpose, Part
Chap.1 2 : Definition
General rules Part 3 : Responsible duty of
National and Local Governments
Chap.2

Part 4-Part 6 : Establishments of
Smart City’s Comprehensive
plan and Smart City’s plan etc.

Establishments of
Comprehensive plan for

smart city etc.
Chap.3 Part 7-Part.13 : The project
Smart City project | implementer, Smart City Project
enforcement Plan etc.
Chap.4 Part 14-Part 21 : Establishment of
Smart City the Integrated Smart city centers

information and services | etc.

Part 22-Part 27 : Smart urban
industry Promotion and Support
Policy etc.

Chap.5
Smart City Industry

_ Chap6 Part 28-Part 32 : Subsidies or
Activating support for
. Loans etc.
Smart City
o] | Part 33 -Part 35 : National and
p .. | Local Smart City Committee etc.
System of Smart City

*This amendment plan is still working on.
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Detalled Div. ‘ Inportance ‘
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Connectivity
‘Goal-orientation
Development
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u Development
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(Fig. 1) Local Government's Survey Results on
4-Standards(7)
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(Fig. 2) Conception Plan of U-city Status

Diagnostic Assessment System
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(Table 2) U-City evaluation Index Plan(1st &

2nd Study)
Div. Standard configuration of Index
Stability 4-indicators .mcl.udl,ng # of
application
.. 2-indicators including ‘Match
Connectivity . . R
. with construction plans
Planning — - -
. . 4-indicators including
Goal-orientation A
‘Approval of plan
Development | 3-indicators including ‘# of
potential reflecting requirements’
>indi including “Pr
Stability indicators mc. ud1ng ,esence
of specifications
. 3-indicators including ‘Presence
Connectivity . e 1
of applied facility lists
Tech- . - .
4-indicators including ‘Presence
nology . . . .
Goal-orientation of service and applied
technology list’
Development | 3-indicators including ‘# of the
potential latest survey on technology ’
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.. 15-indicators including ‘Person in
Stability . R
charges and his roles
.. 3-indicators including ‘Presence
Connectivity . .
of applied technoligy and
Infra- . . | 10-indicators including ‘Presence
Goal-orientati "
structure on of role definition and
specfications’
Development 4-indicators including ‘Person’s
P will for infrastructure
potential . s
performance improvements
3-indicators including
- ‘Management or number of
Stabilit .

Aty services Check for
discontinuation rate’
4-indicators including

Service | Connectivity |‘Information flow, possession and
management’
Goal-orientati | 4-indicators including ‘Definition
on of users’
Development |  S-indicators including “# of
potential survey for user’s demand’
source : A Study on U-City Enhancement for an Existing

City (2nd Ed, 2015)
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UGty 20928 752 93 Ame] 74
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(Table 3) Environment Dimension of Smart
City Index (10-attributes)
Div. | Attributes Description
Number of LEED or BREAM
sustainability certified buildings in
| the city (Note - if your city uses
Smart | Sustainabili | another standard please indicate)
??:ds t]};jﬁgjlnﬁej % of commercial and industrial
g g buildings with smart meters
% of commercial buildings with a
building automation system

Smart
Build
—ings

Smart
homes

% of homes (multi-family &
single-family) w/ smart meters

Resources
Managem
ent

Energy

% of total energy derived from
renewable sources (ISO
37120 : 7.4)

Total residential energy use per
capita (in kWh/yr) (ISO
37120 : 7.1)

% of municipal grid meeting all
of following requirements for
smart grid (1. 2-way
communication; 2.) Automated
control systems for addressing
system outages 3.) real-time
information for customers; 4.)
Permits distributed generation; 5.)
Supports net metering

Carbon
Footprint

Greenhouse gas emissioned
measured in tonnes per capita
(ISO 37120 : 8.3)

Air quality

Fine Particular matter 2.5
concentration (u

Waste
Generation

% of city’s solid waste that is
recycled (ISO 37120 : 16.2)

Total collected municipal solid
waste city per capita (in kg)
(ISO 37120 : 16.3)

Water
consumption

% of commercial buildings with
smart water meters

Total water consumption per
capita (litres/day) (ISO
37120 : 21.5)

Sustain —
able
Urban
Planning

Climate
resilience
planning

Does your city have a public
climate resilience strategy/plan in
place? (Y/N) If yes provide link.

Density

Population weighted density
(average densities of the separate
census tracts that make up a
metro)

Green Space
per capita

Green areas per 100,000 (in m2)
(ISO 37120 : 19.1)

source : A Study on U-City Enhancement for an Existing
City (3rd Ed, 2016) & smartcitycouncil.com
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(Table 4) Mobility & Government Dimensions
of Smart City Index (13-attributes)

(Table 5) Economy, People & Living Dimensions
of Smart City Index (23-attributes)

Div. | Attributes| Description Div. | Attributes | Description
Mobility Economy
Kilometers of bicycle paths and lanes per New .
. Clean- 100,000 (ISO 37120 : 18.7) starfups | oxrber of new cppartunity-tesed sertups/year
?ﬁcm energy |# of shared bicycles per capita m R + D | % GDP invested in R&D in private sector
I Transport |# of shared vehicles per capita Inrx)\lz)aﬁm Employment|% of persons in full-time employment
# of EV charging stations within the city levels (SO 37120 : 54)
Annual # of public transport trips per Innovation i S
Miti- Public capita (ISO 37120 : 18.3) Prodictivity GRP per |Gross Regional Product per capita (in
nutd % nonmotorized trnsport trips of total capita__USS, except in EU, in Burcs)
Ao | THRAISPOM | ooyt Local and | Exports | % of GRP based on technology exports
Integrated fare system for public transport gggldm Ilimentlatil?lnili fNUI. ﬂﬂal en?iim international congresses and
Smart % of total revenue from public transit e ausP ) .
cards  |obtained via unified smart card systems Cople
Presence of demand-based pricing (e.g. Cglﬁfg;; % of T 1 houscholds
congestion pricing, variably priced toll Households
lanes, variably priced parking spaces). Y/N Sart ohon
. . c . .
Techmo % of traffic lights connected to real-time Inclusion penetrgﬁon % of residents with smertphone access
logy traffic management system # of civic activitics by
Ifas | 2SS ©O 4 of public tramsit services that offer real Civie  |tho munipaliy T lastlﬂyearn offered
fructure real-time |time information to the public : 1 point for engagement |V Girgtion in. let miciral dodt
information |each transit category up to 5 total poinis £48 O paticipetion. n mnclml odion
(bus, regional train, metro, rapid transit (% of dligible voters) (IS0 37120 - 11.1)
system (e.g BRT, tram), and sharing Secondary % of students completing
modes (e.g. bikesharing, carsharing) Education Education |education (ISO 37120 : 6.3)
Availability of multi-modal transit app University |Number of higher education d
with at least 3 services integrated (Y/N) Graduates |100000 inhabitants (ISO 37120 : 6.7)
Government Fﬁgi;bggl % of population bom in a foreign country
Online | % of government services that can be accessed Urban
. |Procedures |by citizers via web ar mobile phone Creativity | | . - # of officially registered ENOLL living labs
Online iving Lab
ices | Electronic | . . Creative |Percentage of labor force (LP) engaged in
services Existence of electronic benefit payments (e.g
Benefits social security) to citizers (YN) Indistry Jobs | creative indisstries
Payments Living
WiFi Percentage  of inhabitants with  housing
Coverage*therofWElnsmspahﬁZ ‘ Ialife; deficiency in any of the following 5 aereas
t ([xtal)] water, tat
% of commercial and residential wers with onditions (i valer, sctaion, overcrowding
Broadband |infemet download speeds of at least 2 Mhitf Culture clnt kel ey, cr cking clcicty
roa an* e e tsh and Well| Gini Index |Gini coefficient of inequality
coverage* |% of commerci Tesi wsers wi —bei ; s -
intermet downlcad speeds of a least 1 gigabit/s cine | Quality .Ofg Menaer Fnking i most recent ety of
Infrastru # of inflastructre components with  installed Tnvestment
cture Sensor  |sensars 1 point for each : traffic, public trasit in Culture % of mumicipal budget allocated to culture
. mp r ca >
Coverage ilhmlﬂ, parking, air quality, waste, H2O, public Crime | Viclent crimme rate per 100,000 population
(ISO 37120 : 14.5)
Integrated |4 of srvices integrated in a singular operations # technologies in we (0 asist with crinme
health + |center leveraing real-time data. 1 point for Safety Smart  |prevention, 1 point for each of the
safety |cach :ambulance, emergency/disaster response, Crime  [following  livestreaming  video  cameras,
operations | fire, police, weather, trarsit, air quality Prevention |taxi apps, predictive crime  software
Open Data |Open data use technologies
. Single |% of residens w/ single, wnified health
Open | Open Apps | o moblle s vt Fbore) fsed on cpen health  |histories faciltating patient and  health
Govern Health history | provider access to complete medical records
ment . Existence of official citywide privacy policy to Life Average life expectancy (ISO
Privacy | otect confidenial S ) Expectancy |37120 : 12.1)

source : A Study on U-City Enhancement for an Existing
City (3rd Ed, 2016) & smartcitycouncil.com

source : A Study on U-City Enhancement for an Existing
City (3rd Ed, 2016) & smartcitycouncil.com
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(Table 7) Specifications of SERVICE Area for

U-City evaluation Index (3rd Study)

‘U—Clty /\_] H]i\_, %01:9/] 4‘313_1] l?"?:]—}é ]“i!,oﬂ OHD]'O]'*—* A;t:gl)llllttes Reconﬁguratlon
ygo] Bol Anl FEo e GG F 46719 Comectivity Same As Before
. . _ 11-Service Area 42-indicators
Smart City Attributes (37 107), o533} AHF 1371, Online Procedures
BA, A 8 AB 137)F A2 Roke] Atributes7} Blectonic Benefis
) N = Administration(4) Payments
obd “Wifit] 9]”, “aL&FAT P, “AlA | = 7] Open Data
HEA sololl B E YR 37 ARZ FH3 hen A
Clean-energy Transport
At “INAA B Attributest= U ol Z-8317]d= A Public Transport
- - = - Transport(4) Smart cards
N A = A zlo] ox [¢) 2 ZZ]3
A2 A% A zpo] gl Eojoksty] ujiol 7R %8 Access 1o real-time
o) Eol A Aaish information
Single health history
o H= < 21 ;
A AE7E dEFE B AW Ve REAR Health, Modical, Life Expectancy
of digk 284 9 ARTZY ofHFo] tFE Welfare(5) Llfé_ C,Oﬁillgons
ni X
EREolA AAglen, HFE FAES oY Quality of life ranking
<Table 6>3} 2tk VEJH Ad} F5 HFz] Aol Susaibiily-certfed
’ Buildings
A E AFY gF FEF= AEE Aty £ Smart homes
- - Energy
OFAI B 7RI A 2yl Tl o] o] = A& Carbon Footprint
S = 2= i i
= AEF3Y =72 &84 U-City FEG Environment(10) Wai: C?elslelrt;’tim
AN2"le] F3o ZHE8E oot} HFHOZ 46 Water consumption
HAE FolA B3E ) AEE AT 420 Goal- Climate resilience
orientation planning
AFE UCity R g AZ oA AA 8= AH] Density
Green Space per capita
PR =] by Ea‘ ez} P per_cap:
2 RS ARE ARFIe] SS9 Crime & Disaster Crime
<Table 7> #HdH &8 st Yot prevention(2) | Smart Crime Prevention
Facility Integrated health + safety
management(1) operations
(Table 6> Reconfiguration of U-City evaluation Education(2) Secondary Education
Index Plan(3rd Study) University Graduates
Culture, Sports Investment in Cult
Div. Attributes Reconfiguration and Tourism(1) nvestment 1 Luture
Planning Same Same As Before New startups
Technology Same Delete R+D
15indicaiors + 2-indicatos Employment levels
e Workers’ Innovation
BTy Bz O vl employment(8) GRP per capita
Tnfra- vk Exports
Connectivity Same As Before International Events Hold
Goal-orientation Creative Industry Jobs
. . | 4indicators + l-indicators Internet-connected
Development potential (Range of Sensor) Households Smart phone
Stabilit penetration
C tiy't Same As Before others(3) Civic engagement
Servi onnectivity D T Foreign-born immigrants
VI | Goal-orientation | Cal(‘lS( SEVICES, R Urban Living Lab
including ‘Administrative effect’) Development
- P Same As Before
Development potential Same As Before potential

source : A Study on U-City Enhancement for an Existing
City(3rd Ed, 2016)

source : A Study on U-City Enhancement for an Existing
City(3rd Ed, 2016)
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