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Defining a smart city
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Defining a Sustainable Smart City (SSC)

A Smart Sustainable City (SSC) is an innovative city that
uses information and communication technologies (ICTs)
and other means to improve quality of life, efficiency of
urban operation and services, and competitiveness, while
ensuring that it meets the needs of present and future
generations with respect to economic, social and
environmental aspects.

ITU-T Focus Group on Smart Sustainable Cities
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Key themes of SSC
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Key priorities identified with standards strategy

* How will City Authorities set their objectives for Sustainable Smart
Cities and measure progress?

* How can cities create the shared understanding to deliver the
vision?

* How will information be captured and shared between

infrastructure and services?
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Need of standards at various levels

Box of smart
city standards

— Level 1- Strategic Increasing
— Level 2 - Process technicality

— Level 3 - Technical specifications

The city will put together the particular
combination of standards it needs to
fulfil its smart city vision in a
piece-by-piece Duplo block approach.
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International standardrization organizations

* European bodies
o CEN - European Committee for Standardization (CEN),
o CENELEC - European Committee for Electrotechnical Standardization
o ETSI - European Telecommunications Standards Institute

* ISO: International Organization for Standards . The main global body that national
standards bodies work with and with which many of us are familiar with via “ISO
certified”

* ITU: ITU is the United Nations specialized agency for information and
communication technologies — ICTs

* JEC: Founded in 1906, the IEC (International Electrotechnical Commission) is the
world’s leading organization for the preparation and publication of International
Standards for all electrical, electronic and related technologies. These are known

collectively as “electrotechnology”.
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Standarization activities at international level
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M
Major standards at strategic level

* ISO 37101: Sustainable development & resilience of communities —

Management systems — General principles & requirements

* ISO 37120 Sustainable development of communities — Indicators for

city services and quality of life.

* ISO 37102: Sustainable development & resilience of communities —
Vocabulary.

* ISO 37123: Indicators for resilient cities (under development)

* ELOT 1457 standard (Greek)

* BS 8904 has a focus on sustainable communities and “provides a

framework as recommendations and guidance that assist communities
» ¥~ Improve.
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http://www.iso.org/iso/catalogue_detail?csnumber=61885
https://www.iso.org/obp/ui/#iso:std:iso:37120:ed-1:v1:en
http://shop.bsigroup.com/ProductDetail/?pid=000000000030262156
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Standards for process — Procuring and managing smart

city projects

* Smart city framework standard (PAS 181). It provides practical,
‘how-to’ advice, reflecting current good practice as identified by a
broad range of public, private and voluntary sector practitioners
engaged in facilitating UK smart cities

* Data concept model for smart cities (PAS 182).
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PAS 181 — Transforming smart cities from

Customer
delivery

Technology
and
infrastructure

NS N

| Waste .
| Water

| Telecommunications

Policiné and emérgency résponse
Education and training

[ Transport
| Health .

| Social services

| Housing

| Environmental services
| Finance and economy

Impact:

Unconnected

Not customer-focused
Inefficient

Closed systems, not open
to externally-led innovation
No ability to drive cross-
system innovation

No ability to drive city-
scale change at speed
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PAS 181 — Transforming smart cities to ...
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Impact:

City data unlocked from individual
silos

Logical separation of data, service
and customer delivery layers
Externally-driven innovation:

— Enablement of new
marketplace for city information
and services

— Citizens, SMEs and social
entrepreneurs enabled to
co-create public services and
create new value with city data

Internally-driven innovation:

— Improved and integrated
service delivery

— Resource optimization

Ability to drive city-wide change at
speed
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Technical standards — Implementing Smart cities

projects

* ISO/IEC AWI 30145 Information technology — Smart city ICT
reference framework

* ISO/IEC AWI 30146 Information technology — Smart city ICT
indicators

* IEEE P2413 (http://standards.ieee.org/develop/project/2413.html)
is a developing standard for an architectural framework for the

Internet of Things (IoT) and many more...
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Family of City Indicators Standards

SUSTAINABLE DEVELOPMENT OF COMMUNITIES

1SO 37120
Indicators for City Services & Quality of Life

1ISO 37122 NORYAVE
Indicators for Indicators for
1 Smart Cities Resilient Cities
] r:ul_-rtati:ﬂ____
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http://www.iso.org/iso/catalogue_detail?csnumber=61885

ISO 37101:2016

Sustainable development in communities —
Management system for sustainable
development

o SmartStatistics4SmartcCities 15



ISO 37101:2016 objectives

* Successful implementation of this International Standard can:
> help to build consensus on sustainable development within communities;
o 1mprove the sustainability, smartness and resilience of strategies,
programmes, projects, plans and services conducted under the direct
responsibility of communities, or on the territory they relate to;
o evolve cross-sector, multidisciplinary, life cycle value and total costing
approaches;

foster synergies between several actors through a holistic approach;

@)

o 1increase the efficiency and attractiveness of communities.

S At SmartStatistics4SmartCities 16
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ISO 37101:2016 Model

* This International Standard is based on the Plan-Do-Check-Act
(PDCA) model, which can be briefly described as follows:

- Plan: establish objectives and processes necessary to deliver results in
accordance with community purposes;

Do: implement processes and achieve objectives;

o

o Check: monitor and measure processes against community policy,
objectives and commitments, and report the results;

o Act: take necessary actions to improve performance.
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Relationship between PDCA model and ISO 37101:2016

Strategic steps

Context

= Organization including

relevant purposes and
issues

- Interested parties

= Scope

- Management system
Lo

Leadership
- Commitment
- Vision and mission
- Policy
- Allocation of roles and
responsibilities

y—y$
I mprovem ent
- Corrective actions
- Continual
improvement

Operational steps k

- Risksand Operation

Support
- Resources
- Competences
- Awareness
- Communication

- Documentation .

Planning A more

" sustainable,
orfunities . Plannin ]
icant issues ! f':;n'rrnlg resilient
Corr and smart

Objectives and plans " o
- Corrective actions
community

including use of
metrics and indicators

y

Evaluation
- Monitoring using
metrics and
indicators
Internal audit

- Management Iterative
review process

SmartStatistics4SmartcCities
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ISO 37120:2014 Sustainable development of
communities

ISO 37120:2018 Sustainable cities and communities -
Indicators for city services and quality of life

s SmartStatistics4SmartcCities 19



ISO 37120:2018 Indicators across 19 themes
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ISO 37120:2018 Indicators structure

Core indicators: demonstrate performance in
the delivery of city services and quality of life.

Supporting indicators: demonstrate
performance in the delivery of city services and

quality of life. Selected according to city objectives.

Profile indicators: indicators that are
recommended to provide basic statistics and
background information to help cities determine
which cities are of interest for peer comparisons.
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ISO 37120:2018 Indicators’ selection criteria

* The list of indicators is based on the following criteria:

- Completeness: indicators have to measure all relevant aspects for evaluation of the smart
city.

- Technology neutral: not favouring one technology over another, existing or future.

- Simplicity: indicators can be expressed and presented in an understandable and clear
way.

- Validity: indicators are an accurate reflection of the facts and data can be collected using
scientific techniques.

o Verifiable: indicators are verifiable and reproducible. Methodologies are rigorous enough
to give certainty to the level of implementation of the criteria.

- Availability: quality data is available or it is feasible to initiate a monitoring process that

will make it available in the future.
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ISO 37120 Indicators/1

Theme Core Indicator Supporting Indicator

City’s unemployment rate + % of persons in full-time employment
ECONOMY Assessed value of commercial and industrial properties as a «  Youth unemployment rate

% of total assessed value of all properties +  Mumber of busingsses per 100 000 population

% of city population living in poverty +  Mumber of new patents per 100 000 population per year

% of female school-aged population enrolled in schools + B of male school-aged population enrolled in schools
EDUCATION % of students completing primary education: survival rate + % of school-aged population enrolled in schools

% of students completing secondary education: survival rate «  Mumber of higher education degrees per 100 000

Primary education studentiteacher ratio population

'I'Jotal r.ealdenhal glectr.n:al energ_g.r use per .I:EIpItEI (l'.cW hiyear) . Total electrical energy use per capita (KWhyear)

% of cily population with authorized electrical service «  Average number of electrical interrupfions per customer
ENERGY Energy consumption of public buildings per year (kMh/ m?)

% of total energy derived from renewable sources, as a Per year e 1| |

o i « Average length of electrical interruptions
share of the city’s total energy consumption
+  Nitregen dioxide (NO.) concentration

Fine particulate matter (PM2.5) concentration «  Sulphur dioxide (S0.) concentration

ENVIRONMENT Particulate matter (PM10) concentration «  Ozone (O4) concentration

Gresnhouse gas emissions measurad infonnes per capita

*  Noise pollution
« %% change in number of native species




ISO 37120 Indicators/2

Core Indicator

Supporting Indicator

FINANCE

Debt Service ratio (debt service expenditure asa % of a
municipality’s own-source revenue)

Capital spending as a percentage of total expenditures
Cram-source revenue as a percentage of tofal revenues
Tax collected as a percentage of tax billed

FIRE AND EMERGENCY
RESPONSE

Mumber of firefighters per 100 000 population
Mumbers of fire related deaths per 100 000 population
Mumber of disaster related deaths per 100 000 population

Mumber of volunteer and part-time firefighter per 100 000
population

Fesponse time for emergency response services from
initial call

Response time for fire department from initial calls

Voter participation in last municipal election (as % of

% of women employed in the city government workforce
Mumber of convictions for corruption andfor bribery by city
officials per 100 000 population

Mumber of physicians per 100 000 population
Under age five mortality per 1 000 live births

GOVERNANCE eligible voters) Citizen's representation: number of local officials elected
Women as a % of total elected to city-level office to office per 100 000 population
Mumber of registered voters as a % of the voting age
population
Average life expectancy :I;I ;:Jtlj:t: :r:' nursing and midwifery personnel per 100 000
HEALTH Mumber of in-patient hospital beds per 100 000 population Number of mental health practitionsrs per 100 000

population
Suicide rate per 100 000 population

24



ISO 37120:2018 An example of an indicator

Supporting
Core indicators
indicator
- City’s
Economy unemployment
rate

A city’s unemployment rate shall be calculated as the

number of working-age primary residents who during
the survey reference period were not in paid
employment or self-employment, but available for work
A and seeking work (numerator) divided by the total
iﬁj’ labour force (denominator). The result shall be
I

multiplied by 100 and expressed as a percentage.

SmartStatistics4SmartcCities

- Assessed value
of commercial
and industrial

properties

- Percentage of
persons in full-
time employment

- Youth
unemployment
rate
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SUSTAINABLE
DEVELOPMENT

GOALS

Mapping of indicators to United Nations
Sustainable Development Goals (SDGs)

LALS

17 GOALS TO TRANSFORM OUR WORLD

Sustainable Development Goal (2015)

Indicators

zoal 1: End poverty in all its forms everywhere

131 Percentage of city population living below the international
poverty Lline (core indieator)

13,2 Percentage of city population living below the national poover-
ty line [supporting indicator]

Goal 2: End hunger, achieve food security and
improved nutrition and promote sustainable agri-
culture

20,1 Total urban agricaltural area per 100 000 population [core
indicator)

20,2 Amount of food produced locally as a percentage of total food
supplied [supporting indicator]

20,3 Percentage of city population undernourished (supporting
indicator)

20,4 Percentage of city population that is overweight or obese—
Body Mass Index (BEMI) (supporting indicator)

SmartStatistics4SmartCities
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Data for cities (ISO 37120)
http://www.dataforcities.org/

wccn HOME ABOUT DATAPORTAL GLOBALCITIES REGISTRY™ JOIN CITIES PORTAL PARTNERS CONNECT NEWS & UPDATES PUBLICATIONS FR

Compare Cities Worldwide

A worldwide first, the WCCD Open Data Portal showcases data for WCCD 1SQ 37120 certified cities of all sizes, from
around the world.

Using cutting-edge visualizations and tailored trend analyses, everyone from students to city leaders can use our
customizable portal to compare, bergchmark, and forecast.

There are currently over 1.2 millionfgombinations of data relationships to explore.

SmartStatistics4SmartcCities




Created by Cities, for Cities

Discovering solutions for cur rapidly urbanizing planet, the World Council on City Data (WCCD) 1s the

global leader in standardized city data - creating smart, sustainable, resilient, and prosperous cities.

The WCCD hosts a network of innovative cities committed to improving services and quality of life with
open city data and provides a consistent and comprehensive platform for standardized urban metrics.
The WCCD is a global hub for creative learning partnerships across cities, international organizations,
corporate partners, and academia to further innovation, envision alternative futures, and build better and
more liveable cities.

As a global leader on standardized metrics, the WCCD 1s implementing ISO 37120 Sustainable
Development of Communities: Indicators for City Services and Quality of Life, the new international
standard; created by cities, for cities. The WCCD has developed the first ISO 37120 certification system and
the Global Cities Registry™.

BECOME CERTIFIED

SmartStatistics4SmartCities



World Council on City data — Dubai - Education

= WCCD (x

DUBAI (2015)

ISO 37120 indicators can be used to track and monitor a city's progress in HEALTH _|_
delivering city services and ensuring quality of life. These performance
indicators assist cities in setting targets and monitoring achievements. In

=] Fill © achieve sustainable development, the whole city needs to be taken
Into consideration.

As outlined in the I1SO 37120 standard, performance indicators have been
‘B Fill| into core and supporting and grouped by themes according to the
different sectors and services within a city. This classification has no
hierarchical significance and indicators are organized according to how they
appear in the ISO 37120 standard.

Drafila  indicatrare ara alea inchidad that nrmasida bhacies etaticticre . and

6 EDUCATION

6.1 PERCENTAGE OF FEMALE SCHOOL-AGED POPULATION ENROLLED IN 98.66 % (2014)
SCHOOL (CORE)

6.2 PERCENTAGE OF STUDENTS COMPLETING PRIMARY EDUCATION: 125.14 % (2014)
SURVIVAL RATE (CORE)}

6.3 PERCENTAGE OF STUDENTS COMPLETING SECONDARY EDUCATION: 99.26 % (2014)
SURVIVAL RATE (CORE)

SmartStatistics4SmartcCities
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Definition of resilient city
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An example from ISO 37123 on safety indicators

* Percentage of population covered by multi-hazard early warning system
- Remember that disaster at Mati, Athens this year was mainly a failure of this time

o 100 people died.

* Percentage of emergency responders that have received disaster response
training to manage worst case scenarios Percentage of emergency responders
able to communicate during a disaster event via professional mode radio,
satellite telephony, or privileged-access mobile communication networks

* Percentage of local hazard warnings or forecasts issued by national agencies that
are received in timely fashion by city emergency responders

* Number of health and educational facilities destroyed or damaged by natural

hazards per 100 000 population
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Percentage of population covered by multi-hazard early
warning system
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In Greece

IMQ

* ELOT developed ELOT 1457 standard

o Currently under consultation (18/10/2018)
* ELOT 1457 defines indicators for

> Sustainable and Smart Cities

> Specific ICT indicators

> Indicators are aligned with Sustainable Development Goals of UN.

Available for download at http://www.elot.gr/1427 ELL HTMI..aspx

- SmartStatistics4SmartCities 34


http://www.elot.gr/1427_ELL_HTML.aspx

ELOT 1457 - Sample

6.

THAEMKOW®WVIEG Kat
Teyxvoloyleg
IIANPO@OPLKNC KaL
EMKOLVOVLOV

6.1 ITocoO0TO VOIKOKUPLWV [IE TOUVAGYLOTOV EVOY UTIOAOYLO TN 1] TIPOLOLO CUCKEUT)
6.2 AplBuog  smart phones kau tablets ava 100 katoikoug

6.3 Zuvdpopeg kivntng mAspwviag ava 100 katoikoug

6.4 [TocooTo volkokupLwy e TovAdylotov smartphone 1) Tapopola cuokeu

6.5 Ilocooto volkokuplwy pPe Tpocofacr oto AldikTuo Yyl 0TIOLOST|TTOTE HEADG
HEow otabepol 1) kivnToL S1KTUOV CE OTTOLASTTIOTE YPOVIKT] OTLY[Y

6.6 Ztabepeg (evouppateg) supulwvikeg cuvdpopgg ava 100 katoikoug

6.7 IlocooTd VvolKOKUpLWV |1 TIPOCPaOT] O CUPPEVNATIKES TaYUTNTEG LOEC 1
neyaAvtepeg amo 30 Mbits/s cuppwva pe v ¥neuaxn Atdevra 2020

6.8 Méeom cuppevpatikn tayvtnTta  (otabepn)
6.9 Acvppateg supulwvikeg cuvdpopeg ava 100 katoikoug
6.10 Enidoon akpou kvt TNAE@wviag

6.11 [locooTO QOTIKNG TEPLOYNSG TOU TAPEXEL TMPOCPACT O CUPPEVUATIKES
TaYUTNTES (osg 1) peyadvtepeg amo 10 Mbits/s.

6.12 Evpog Lwvng 6ieBvoucg Alabiktvov  (bit/s) ava ypriotn Awadiktiov
6.13 [TocooTo KaToikwV oL Yproipomolovy Aladiktuo

6.14 Ilocooto Um@lakol SIKTUOU EVPLEKTIOUTNG TOU KAAUTTOUV VOLKOKUPLA
OTNV TIOAT)
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Conclusions:
Implementation of Smart and Sustainable cities requires

Long term plan
Setting long term
objectives
Realistic objectives
Prioritization Strategy
Use of best practices
: Committing to objectives
Leadership (TS FO 0]
Securing funding
2 Collaboration between
1 stakeholders Implement
f',':-. E Management skills ation
kT . f-’]r__ Standarization
S e 36
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Thamk you for your attention

Panos Fitsilis
pfitsilis@gmail.com
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