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Smart city framework

SC initiatives focus on:
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Source: European Innovation Partnership on
Smart Cities and Communities Operational
Implementation Plan

Source: Pribyl, Svitek 2015
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Existing indexes measuring city smartness

education

e Each organization defines its own KPIs...
e |SO—-1S0 37120 and ISO 37150
* EU - Mapping Smart Cities in the EU
* UN — UN Habitat Program

* |ITU — Overview of key performance
indicators in smart sustainable cities

* Fraunhofer — Morgenstadt Project

* GSMA — Guide to Smart Cities:
The Opportunity for Mobile Operators

health environmental
sustainability

transportation

infrastructure
development

smart governance

smart economy

productivity ICT
buildings

What about citizen’s opinion?

KPIs for Smart Cities ?
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Motivation and objectives

All common approaches to Quality of Life focus on general, high level city indicators!

Our objective is to understand:

* what effects Quality of Life of individual citizens and

' X
* how individual citizens perceive particular SC strategies g & 3 34“"5 . 34
2.0 -
3':; 2,%??"; @5’ -

A citizens’ survey must be conducted. “.'} Iy ::
If it is done properly, we can: j_'? _ & d‘: ~:’@
* understand how individual citizens perceive particular SC \ }:. TR e f:

strategies 5 ae o A alllF
* model the effect of particular SC strategies bge g O

 influence the quality of life for particular target groups

Image Source:
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IPSCS: Individual Perception of Smart City Strategies

A. Pilot evaluation

* An IPSCS survey was prepared at CTU.
* Evaluated on a limited group of respondents
to verify:
* clarity of particular questions
e clarity of the objectives

* general readiness to participate in such
survey

B. Survey in Pisek (to be conducted)
* citizens of the pilot smart city Pisek
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IS

=% Individudlni hodnoceni strategii pro Smart Cities

Cast 111 - Mobilita

Podnikate pravidelnou cestu do zaméstnani ¢i do $koly?

ne - pracuji doma
ne - jsem v diichodu /v domacnosti / v soucasné dobé nezaméstnany

jind odpovéd (uvedte):

Jakeé dopravni prostfedky obvykle vyuZivate pro cestu do zaméstnani nebo $koly a kolik €asu v nich
obvykle travite (v minutach)?

cesta timto dopravnim pouze pro MHD: Kolikrat musite pouze pro osobni automobil:
prostfedkem mi zabere prestupovat? VyuZivate parkovisté P+R?



IPSCS: Individual Perception of Smart City Strategies

- Survey Structure

e Cover letter from the CTU

e Structured survey

Individualni hodnoceni strategii pro Smart Cities

V Praze, 3.5.2015

VdZend kolegyné. vifeni kolegové, mill pfatelé

V posledni dobé ziskivaji na popularité aktivity v oblasti takzvanych .chytrich mést’ Jednd se o0 mésta, kterd usiluji o zlepsent kvality Zivotz
Jednotlivich obcand, vyuZivaji pokrodilych informacnich technalogil, fsou oteviena a kooperativni. Konkrétnich opatiens k dosaZeni téchto cild je celd
fada. Nékterd mésta =f piipravufi viastnl strategie pro budoucr rozvo). VEtsing téchto strategii je oviem zaloZena na urceni néjzkych obecnych 2
globalnich cilid. Aby se jednalo skutecné o chytré mésta, jednotlivé strategie rozvaje musi vichazet z potfeb obyvatel.

Zde bychom Viis ridi podali o spalupréci. Fakulta dopravni CVUT, kter viima chytrd mésta jako budoucnost svau § svych spolusbéant, pripravuje
dotaznik, ktery by mél pomoci porozumét chovani obyvatel a jejich potiebam. Byli bychom velmi radi, pokud si najdete Cas a pomizete nam v této
iniciativé, V tuto chvill se jednd o pilotal prizkum, jehoZ cilem je zejména ovéfani naviZené metody.

Proto vés prosime o vypinéni tohoto dotazniku. Velmi ocenime fakekoli piipominky k obsafu, ale i formé jednotivich dotazu. Veskeré odpovédi fsou
ite se obdvat Z3dné nasledné marketingové kampand.

iddny [ zpracovany 1y

Vase zpétna vazba ohledné formy dotazil bude zapracovinz do dotazniku 3 Vase pomoc v budoucnu muZe vést i k uspéénéjsimu rozvoji vaseho
chytrého mésta.

Vipinéni tohoto dotazniku by nemélo zabrat vice neZ 15 minut Vaseho éasu.

S

dotazu &i plipominky nds nevihejte kontaktovat,
§ pitelskym pozdravem za tym chytrych mést.

doc. Ing. OndFef Pfibyl. Ph.D.

Ustav Aplikavané Matematiky, Fakulta dopravni CVUT, pribylo@fd cvut.cz

a

ing. Toma$ Horék, Ph.D.

Ustav logistiky a managementu dopravy, Fakulta dopravai CVUT, xhorak@fd.cvut.cz
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Socio-demographic characteristics

e Creating a socio-demographic profile of each respondent and of his/her
household.

Usage of ICT and smart applications

e Determine the extent of the ICT solutions and smart applications use by
respondent and his/her ability to use them.

Mobility

e Determine typical mobility patterns while commuting to work, local
government institutions and entertainment.

City infrastructure and public space

¢ Respondent’s perception of the city’s infrastructure quality and usage of
public space in the city.

Smart governance

¢ Determine the degree to which the municipality uses ICT and smart
applications.

Environmental sustainability

* Measures implemented by the municipality in order to balance development
and environmental protection.




IPSCS: Individual Perception of Smart City’s Strategies
- Survey distribution

A random, unbiased and representative sample of a population is targeted

B. Survey in Pisek

Dx: A. Pilot Survey

* Internet survey has been conducted e Suggested distribution method

* Colleagues and acquaintances of the authors
were surveyed

* Internet survey supported by:

* information on official municipality

Advantages websites

* Relatively nice design using a web-based tool * information through a local
newspaper

* Low cost

e cover letter from the municipality as

e Data are filled directly into a database ) :
well as the university

Disadvantages ot :
& * Possibility to answer the survey in a paper

* There is clear bias form
* selection method
* response medium
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IPSCS: Individual Perception of Smart City’s Strategies

- Survey Evaluation

A. Pilot Survey

* Only a descriptive statistics are evaluated

e to understand general motivation and
views of people included in the sample

* to evaluation of the approach

B. Survey in Pisek

1« to find links between socio-demographics
characteristics and perception of the Quality
of Life

* Ordered and multinomial Probit and Logit
models will be used in the next steps of the
study
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* Not a representative sample of the population

Discrete choice modeling

* Given a choice between M alternatives (j=1,..., M)
(for example Mode choice)

* The Utility that the ith person choses alternative j
IS

U;j = Yre1 BirXir,

where S, is the value of rth characteristics (for
example age, marrital status, distance to work, ...)

* The probability that individual j chooses
alternative k is

Pr(Y; =m) = Pr(Uy, > U;j),Vj =j, .. M,j #m

exp(Bm Xi)

Pr(Y; =m) =
"= = S e (B, X0




Pilot survey evaluation — response rate

* Online survey with 32 questions
* Average time for completionwas 12 . . i

minutes
40 - i
* Focus on ICT and mobility .
* Conducted between May 6, 2015 —
May 17, 2015 307
« 85 valid invitations sent by e-mail o
to colleagues 20 -
* Overall response rate 48.2 % 15 -
* 65.6 % of responses returned during 10 -
the first day .| ‘ ‘ ‘ ‘
0 d )
* Median age 34.5 years LS PSSP 00%00 S S 00%00%00000
* 48.8 % females, 51.2 % males o "\b ”\b ”\b ‘°\(° ‘°\(° ‘°\« ‘>\% ‘°\°’ BBV R BN

mmm Cumulative Growth ~ ——Returned Responses
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Pilot survey evaluation — selected results

43.9 % of respondents regularly undertake longer trip (e.g. for weekend)

68.3 % seek information before such trip
* connections, other services such as weather forecast, opening hours and traffic

80.0 % occasionally change travel plans based on acquired information

* Information is mostly acquired from websites, o
only 12.5 % use applications 259

* Traffic, connections and parking information is 20%

. . . 15% -
perceived to need improving

10% -

Electronic devices used most frequently during 5% 1
the day include notebook and smartphone .

85.3 % consider themselves to be common or
advanced users of electronic devices
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Pilot survey evaluation — recommendations

* Generally positive feedback

* Few complex or misleading questions were Transportation
identified

» for example a question asking about monthly IcT
data limits on mobile devices

* Respondents confirmed suitable research Environment & Sustainability
focus and the survey length

City Infrastructure & Public Space
Utilization

* Transportation and ICT are most important -government
from the SC areas

1 2 3 4
Perceived Importance
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Conclusions

Survey in the
ﬁ% city of Pisek

Pilot survey
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Current research focuses on general city indicators

It is needed to adopt the right measures and strategies

Such approach was defined and evaluated on a pilot project

&

Comparison of
the perception
world wide

The proposed approach allows us to understand motivation and behavior of citizens

Understanding of
individual perception
of SC strategies
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Thank you for your attention!

Ondrej Pribyl Tomas Horak
pribylo@fd.cvut.cz xhorak@fd.cvut.cz
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