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1 ABSTRACT

Although the level of interest in smart cities i®wging, the main issue — the smart city conceps still
open. The definition of smart city is not sharedasdl as the way to measure city’s smartness. Tham
approach has developed the concept of an “idegl"vdnich every city should tend because it represdre
optimal standard.

In this context, the aim of our paper is to breathwthe traditional point of view in favour of aweoncept

of smartness which identifies a city specific valfesmartness, based on the efficient use of ites ow
resources and related to the different context hickva city is situated. Thus, in this way, the aapt of
smartness becomes relative. Moreover when a citaglig close to optimal value (i.e. maximum effidien
frontier) then the frontier will shift upward becauof the more attractiveness of the city but aftethile the
performance of the city goes down and a new adgristrmechanism should be followed to become efficien
again (virtuous cycle). The needed time to be chggEn to the frontier will be correlated to theycee of
inertia (reaction time) of urban government. Soghmartness concept becomes dynamic as well as/eelat
because it depends on how long the city takeséct @nd change the direction of its own performaioce
become smart again.

2 CITY’'S SMARTNESS VS FIRM'S PRODUCTION

In these recent years, innovation processesheeapplication of knowledge, have been implementathly

at the local level. Although the production of néwowledge is available on a global scale, only in a
restricted territorial area collaborations amondividuals are more effective. These innovation peses
lead to the creation, hybridisation, and spreadrafwledge and technology from the world of scieatif
research to production and services sectors aadriore broad way knowledge is spread about afletis.
Due to the gradual de-materialisation of the irtffrtagtures, the progressive digitisation of innowafithe
new forms of online learning and the advent of ewere virtual technologies, new theoretical modeige
emerged where innovation should be combined wiémtad people and with social cohesion at urbael fev
Human capital, technology, and innovation are tlnnmesources of a smart city. Moreover, the dedini

of smartness is widened by Caragliu, et al. (200®ere they consider the role of interconnected
infrastructures to improve economic and politicHiceency. A city, thus, should be business-frigndd
attract and accommodate business projects, shooldlate the coexistence and complementarity oh-hig
tech and soft infrastructure, and, finally, shoptdmote the social and relational capital withie tirban
area.

From a concept related to energy saving and efitgieise issues, the smart city notion has beenajesc
to include different aspects such as quality &, lénvironment, human capital, education, employraed
so on. Consequently, smart city has become mose ¢othe efficient assumption of a fifmA city is smart
not because is necessarily technological advanoéddcause is able to use in an efficient way ladl t
available resources. In Figure 1, a comparison éetvirm’s production and city’s smartness is repréed.

On the basis of the neoclassical theory, a firm loarconsidered as a black box, where the attefgion
primarily on inputs and outputs without deepenimy &nowledge of its internal workings. In this view

! For a more detailed analysis of smart city seei And Mundula (2015).

2 This assumption leads back to the concept of slaeit-economic metabolism” of human systems. Tiasméwork
has been developed in the EU countries’ officiatistics especially in the last fifteen years tadgtthe interactions
between socio-economic systems and other dimensi@esicerning the environmental dimension, a Sételli
Environmental Accounts System within National Acoting was constructed ad hoc and it is currentijngited by
each EU country. According to the approach of th@seconomic metabolism, urban systems (considatreifferent
territorial scale: nation, region or city) are camgd to a living organism needing inputs (such asimal resource
flows, capital, labor, energy, soil) either for ftsctioning and growth and to produce some readtsutput (such as
products, services, waste and pollution) that dentify the degree of well-being of a system.

REAL CORP 2016 Proceedings/Tagungsband ISBN 978-3-9504173-0-2 (CD), 978-3-9504173-1-9r(pri M
22-24 June 2016 — http://www.corp.at Editors:Manfred SCHRENK, Vasily V. POPOVICH, Peter ZEILEefo ELISEI, Clemens BEYE


https://core.ac.uk/display/55284736?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Defining Smart Cities: a Relative and Dynamic Appioac

resources or inputs are selected with respecttotiputs that should be produced by a firm. Thekbox,
even if is unknown, can be represented by a funatibere several inputs are combined to obtainitied f
goods or services. This analysis based on profithmaing assumption implies that firm’s behavior is
always efficient. Given market prices, a firm’'s @wchooses the optimal output to maximize its ovaiip

Similarly, a city to be smart should use in anaint way its own resources. These resources aessary
to obtain as “output” the optimal urban well-beifay all citizens. In other words, city’s resourcae
combined within the public governance to ameliothtewell-being at urban level. Following a wellige
maximizing assumption, the city’s mayor should hehen an efficient way reaching a fair and sustiaiea
output for all citizens. Given market and no-markétes, a city chooses the optimal output suclaras
optimal well-being level to maximize its own smaxss level.

If smartness means, as in Giffinger et al. (20@7Ycombination of endowments and activities of self
decisive, independent and aware citizens”, thamwiihes straightforward the parallelism with a firfnttoe
neoclassical theory. For this reason, the efficoambbination of resources can be measured by aigtiod
function and the fair and sustainable output carcdygured by a specific indicator such as UrBes or
measurement of happiness. The first indicator efepred because is a wider concept which can captur
different aspects of citizens’ well-being.

Firm’s production

» Black Box i & outputs

City’s smartness

City’s

resources

Figure 1: A comparison between firm’s production aity’s smartness

3 URBAN PRODUCTION FUNCTION AND URBAN RESOURCES.

Analysing urban efficiency is not a new debatefalet, in the urban economy literature, urban efficy is
closely related to the so called “optimal city SizElrban size, considered as a target by government
interested in efficiency of the urban system, camdached when urban marginal costs are greaggyuad to
marginal benefits. This optimal point represents way urban can contribute to national income (&tpn
1971; Richardson, 1978). However, the optimal urkiaa is a threshold because before this maximunt po
net increasing returns to scale create positivereatities and the size of a city increases whigond the
maximum size negative externalities dominates amh@mnies becomes diseconomies with net decreasing
returns to scale. In this paradigm, the main hypsighis that all cities have similar cost functicasd
production functions. The main result is that dtles search for a single urban size, optimizingtspor
incomes or net urban benefits. Actually, the commibservation shows that city sizes are differexlt egch

city can reach a its own static or dynamic equiilitor.

Starting from the observation that cities perforiffedent functions, are characterized by different
specializations, and consequently operate wittewfit resources, many criticisms arose againsthéay
of the optimal city size (Henderson, 1974, 19836)9“We may expect the efficient range of cityesizo
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vary, possibly dramatically, according to the fumes and the structure of the cities in question”
(Richardson 1972, pp. 30). Similarly to firms, fehich should be impossible to obtain the same dutpu
income even if they can be identical in terms @iuits used, two cities cannot have the same siegab bf
population even if they start from the same le¥eksources.

The optimal level of urban size, in fact, may chamyer time because of exogenous shocks, a differen
industrial composition and the ensuing growing meocurve profile, and the introduction of new
technologies, with the consequent falling transpddes (Partridge, 2010).

Finally, Bechmann and McPherson, (1970) proposeodei— the so called central place model — as an
alternative between only one optimal size and itdigizes where higher rank cities are expectduate a
wider size with respect to lower rank ones, whites belonging to the same rank show the same size

Summarizing with the word of Camagni et al., (2018ijties are supposed to share the same, compigix ¢
and production functions with heterogeneous, stultabile factors linked not just to economic funetidout

to other context conditions. Therefore each of themaintains its specificity and consequently its
‘equilibrium’ size, but comparability (and possityil of running cross-sectional analyses) is savedl @so
possibility of devising policy strategies for urbgrowth or containment” (Camagni et al., 2013, fag

Thus, the problem becomes to find the productiorction. To do that, we can consider that as thstemxce
of a firm is related to positive transaction cdgslsase, 1937), the existence of a city is the tedutuman
needs and objects. These necessities are strastheimted to three main categories of individudde Vive in
a city and represent the city’s resources. As uth&l can be subdivided in: families (residentiadl anot
residential), firms, and public institutions. Ingkre 2, we show how these three categories areedetach
others.

Within the first group, residential families andycusers or no residential families are includedsiBential
families mean only families that permanently livethe city while with city users all the individsaihat are
interested in coming in the city such as touristsmmmuters are considered. The first need of ideasal

family is inhabiting within the city, but for bottesidential families and city users, buying gooald services
from firms is also a necessity. In return, residdrfamilies and commuters supply their labour éoto

firms. For an entrepreneur producing near the ntaskies first necessity. A firm supplies goods aalvices
but also builds houses for residential families dinelly gives in return capital and labour incorte
families.

The main role of public institutions is the prodantof the so-called “public goods”. Because thgseds

are non-rivalrous and non-excludable in consumptiloere is a free-rider problem, meaning that eomat
person has no incentive to contribute to the promif the public good because he/she always gains
benefits. Public institutions are necessary todirfamilies, and city users even because theyhgsdtis need

for a welfare state and infrastructures such ad-nedwork, hydro-network, electric-network and soamd

so forth. Firms, families, and city users payingetobtain in return all the public goods necesgaryheir
transactions.

These three categories of individuals representabeurces of a city. From an economic point ofwithe
needs and objects of residential and no-residefatailies can be considered as inputs of a citytslpction
function. Through the governance of public insidns these inputs are combined in an efficient way
obtain an optimal level of well-being for all ciéias.

In Table 1, needs, targets and individuals of yltdive a correspondence with the three main ingfuasfirm
(land, capital and labour). From the entrepreneimtpf view, human, physical and financial capitabour
and land are the necessary inputs to maximize wars grofit. Similarly, even for cities capital, lalmoand
land represent the three main inputs of a prodactimction to maximize the well-being of citizers t
become more smart. For a city, land means the siterof the area in which citizens live and workit B
which is the extension to consider? Should be dened the administrative or the contiguity area afty?
For the empirical analysis the administrative @sethe more appropriate but the contiguity areaukhbe
more correct from a theoretical point of view. Tdantiguity area in fact can capture the congestibect
related to the neighboring areas that are attrdngettie main areas of the city. Moreover, as alygainted
out, several authors (Alonso, 1971; Richardsong8),9&ccording to the optimal size city theory, utide
the link between city’s extension and city’s effiscy. They find that at the beginning an increasthe
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extension of the city means a raise of efficiengydfter a certain point of extension, congestammmuting
and lack of adequate networks implies more inefficy.

Housing, Goods and Services Purchases
and Labour Supply

Residential Families
City Users

Housing, Goods and

Services Supplies and
Capital and labour income

Public goods, Welfare state,
Infrastructures and nets Supplies ¥

Public Institutions

City’s resources

Figure 2: Model of the circular flow of income aexpenditure of city’s resources

In particular, analyzing a city from an economidénp@f view means considering a city like a uniardity
maximizing its final object, i.e. the wellness ofizens. To describe a city’s production functiceveral
variables representing the inputs should be coreideStarting from the primary needs of a society
(inhabiting, producing and social provision) andssing with the traditional productive factors hewn in
Table 1, we can identify the inputs of the urbaadpiction function. So, because for residential fii
inhabiting is a primarily need, the surface perdimog could be a good indicator for land input. Measy
land consumption could capture the extension dafysaad this in turn can reduce the efficiency.tit¢ same
way subdividing capital into human, physical anthficial allow to capture the different charactarésof
the three typologies of individuals who live inityc

NEEDS inhabiting producing social

TARGETS utilities profits public goods

INDIVIDUALS families and city users firms institutions

LAND (La) surface per housing (Sh) surface per firms (Sf) [Sé‘gfgg) per public utilities (Sp=Stqt-

# of inhabitants (Ih)+ # tourists (T)+|#
Human (HK) of commuters or temporary residentigt entrepreneurs (E) # politicians (P)
inhabitants (Tlh)

public infrastructures (Publnf) [networks
CAPITAL . . # of warehouses (small{hydro, electric, roads, informatics, etq.),
I (PH) # of houses (apartment, villas, gtd)) medium and big) (W) | buildings (schools, hospitals, post offices,
etc.)]
Financial (FK) labour income (LI) capital incomelC public transfer payments (PUbTr+ tax

payments (Tpay)
underground economy (taking care|@f of employees in the# of employees in the public sector
old men, children, houses, etc.) (UEg)private sector (PrE) (PubE)

Table 1: The correspondence between city’s resewed firm’s inputs.

LABOUR (L)

Thus, it is important to know not only the numbérrhabitants or tourists of a city but even thenfber of
commuters that every day come into the city for kvdvloreover, both entrepreneurs and politicians
represent a good resource for the city and its awipg in well-being. As for physical capital, it wd be
measured by the number of buildings within the ditth in terms of houses and warehouses, without
forgetting the main role of public infrastructureswhich good indicators should be constructed.dusb
income, capital income, public transfer payments$ tax payments should be useful to capture thendiiah
capital within a city.
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Finally, as regards labour inputs, the number oplegees in the private and public sectors is thénma
indicator for capturing the role of firms and imgtions of a city. A measure of underground wonkféomily
can be represented by the taking care of old nfgliren, houses and so on.

Finding a correspondence between city’s behaviar fam’s behavior is the basis for the analysistio$
dynamic smartness of a city’s performance. In otnends, a city could be smart if and only if thes wd all
its resources is efficient. A city should behawe la firm and maximize its production function &ach its
own target: a more high level of performance i.emae widespread urban well-being.

4 URBAN OUTPUT AS URBAN WELL-BEING

The progress of a social system occurs when araserin social well-being is achieved. The finallgd a
urban system is to obtain the highest collectivel-meing that represents the typical objective of a
government. In accordance with this definition,omr view it is appropriate to consider as outputhad
urban production function the urban well-being tiratolves several domains. According to the system
theory (Von Bertalanffy, 1968; Le Moigne 1977) aban aggregate can be seen as a complex livingrayst
characterized by specific relations among its campts and with the outside world. For this reason,
sustainability issues have to consider simultangotie internal sustainability of each dimensiohe t
sustainability among different dimensions and thetainability of the interactions between the syste
analyzed (country, region or city) and the outsideld.

As well-being is a complex magnitude, UrBes statidtindicator (Urban equitable and sustainablel-wel
being) developed and produced by Istat since 26&s a suitable measurement tool for the evaluafion
the output of the urban production function. Beeaokits methodological characteristics, this iaie is
useful to measure the relative smartness of a-¢hg new concept we propose in this paper - agitiies
ability to use in an efficient way its own resowg@nd to react to endogenous factors and exogeshoeks
in order to move, as closer and faster as possiblies own maximum efficient frontier by a new astiment
mechanism (virtuous cycle).

UrBes indicator has been developed applying deimst and methodologies used in the equitable and
sustainable well-being indicator (Bes) project.sThioject was born from a joint initiative betwdstat and
National Council of Economic Labour (CNEL) in 201® measure the well-being of Italian society, as
recommended by OECD tickled by the Stiglitz ComimissReport. The Bes project also is part of the
international debate on “beyond GDP” based on thareness that parameters on which to assess the
progress of a socio-economic system cannot be sixely economic, but they should also take intcoaot
other key dimensions of the well-being, therefarecmpanied by measures of inequality and sustdityabi
Underlying the Bes, a list of 134 indicators hagerbset up and classified in 12 key-domains prelous
identified to capture the most significance aspetts/ell-being: Health, Education, Labour and lifee
conflict resolution, Well-being, Social relationBplitics and Institutions, Security, Subjective mding,
Landscape and Cultural heritage, Environment, Rebesnd Innovation, Quality of services. The resdlt
this inter-institutional work was finally issued 2013 with the first Report of Italian Equitable dan
Sustainable well-being (Bes). This initiative pmsis Italy in line with the most advanced interoatl
efforts to implement and develop a comprehensivasme of progress which goes beyond the quanatativ
metric on macroeconomic activities namely gross ekiin product (GDP).In particular, GDP appears an
inadequate tool to evaluate progress of nationdlwban systems in terms of smart growth/developmen
that in the last decade has also become one ahaive EU policy objective. Concerning the measurdamén
well-being in the urban system, UrBes indicator imsgrated some advanced information on well-baihg
city level strengthening the network of municigakt which participate to the UrBes project. In fgaitr,

the second edition of the UrBes Report (2015) tialer of municipalities involved has increased froin

up to 29 while the number of indicators used to measuramsiell-being has grown from 25 provided in

% For this reason, due to the different dimensionslved, assimilating well-being to economic growtiily represents
an inaccuracy as well-being and GDP increase cgpdéally) independent.

* ISTAT CNEL, Proposal for domains by the Cnel IS&tering Committee on the measurement of progmdsaly, 26

September 2011 (http://www.misuredelbenessere.it)

® Along the national territory, the network of muipalities comprises ten Big Metropolitan Cities suas Torino,
Genova, Milano, Venezia, Bologna, Firenze, RomgdliaBari and Reggio di Calabria. Moreover it camps four

Metropolitan Cities such as Palermo, Messina, Gatand Cagliari. Finally, it comprises other fifte®unicipalities
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2014 to 54 in 2015.). This is due either to thelakbdity of final data of the Census of 2011 andhe use of
information from various statistical surveys praisty unavailable.

Moreover, the report is accompanied by a summaegtsfor each municipality participating in the UeBe
project, that report general consideration on @atd explore the theme of the relationship betwéen t
indicators and the specific political action pladrie the specific urban context. In addition, i tReport
2015 there are also in-depth focus with which 12igipalities have enriched the analysis of theimptir,
including through the use of its administrative siatistical sources (surveys). The focus reported o
sustainable mobility (Milan), school meals (Naplesanagement waste (Cesena), management of municipa
services (Bologna and Reggio Emilia), involvemehininors and non-EU citizens in political particijosn

in the elections of district (Brescia), labor mdrkElorence), the distribution of income and ecoitom
deprivation (Trieste and Prato), petty crime (P&sarlhese focuses are very interesting because they
describe Italian living conditions along the tearit and highlight great differences among italigres - as
expected - about the level of current well-beingtiaal issues in different dimensions, politicaaisions

and availability of the set of data and informatamtording to the phenomena investigated

Underlying the importance of the UrBes indicatortimelology and of the results presented by Istahén
last Report of 2015, more efforts are necessacpioplete the information in all the domains, tostouct a
homogeneous time series of data and to make monparable the data especially at the spatial lavel t
make this indicator a more effective tool for tmalgsis of the performance of the urban smartness.

5 MEASURING THE URBAN SMARTNESS: A NEW WAY

Having stated the UrBES index as output of the mipapduction function its important to underlinath
each city is different and the difference in terofioutput is not only in terms of absolute valuesiothe
time, but also in terms of priority assigned to tlifeerent components of it. To solve this problexach city’
administration, through a survey, should ask teitigen its preferences in order to assign a iredaveight
to each indicator of the UrBES index. The surveguith be repeated at least every 5 years to caftere
evolving needs of the population depending on tlogifitation of the society’ age structure and oge th
changing of the global (economic situations, soouaflicts, cultural trends, and so on) context.

The first step in order to calculate the measurinefurban smartness is to define the path ofdéal iurban
performance in terms of relationship between ougnd production function. As argued in the previous
paragraph, because there is not yet a synthetisure@f the UrBES index nor a full dataset that esak
possible to calculate it with some statistical roeitifor instance OECD, 2008), we will describe pinecess
merely from a theoretical point of view.

The trend of the ideal performance in the longeaald have constant (linear), increasing (eg. egptal)
or decreasing (eg. parabolic) returns of scales Deipends if there is, as assumed by growth theory,
infinite increase in productivity due to the potahbf the human capital and technological innasatirather
than, as hypothesized by the degrowth or anti-akgtic theories, a peak in the accumulation preafs
capital and then a decrease of the factor prodtictiwe to a congestion effect. However in the shem
we can assume to assume the path of the idealrpenfice of the production function is consistenhwiite
neoclassical theory showing increasing returnsctdesand therefore can be represented, using a-Cobb
Douglas function with land, labour and (physicalntan and financial) capital as main factors acowydo
the variables showed in table 2. Finally, to fihe ideal and optimal value of the urban productiorction

it has to be maximized it under the constraintfb€ient use of all the resources (i.e. for eactida, sum of
the variable equal to 1). The ideal performancé pats to be calculated for each city, becauseahees of
the UrBES index are specific, as above arguededoh context.

The second step, to calculate the measure of thenwsmartness, consist in defining the path ofattteal
performance of each city in terms of UrBES valudss path is sinusoidal because the inertia ofptliaic
administration contributes to diverge the actuafgrenance from the ideal one while either the puesof
citizenship or the alternation of different parties government (typical of a democratic system)thar
dialectic of the majority, generate reactions &g quo, inverting, if is decreasing, the trenge Sinusoidal
pattern, however, may be increasing, stationaryd@creasing on average, depending on the adopted

such as Brescia, Bolzano, Verona, Trieste, Parraggi® Emilia, Cesena, Forli, Livorno, Prato, Peaudierni, Pesaro,
Potenza, Catanzaro.
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solutions are more or less efficient in terms affgrenance. Moreover, given the increasing natur¢hef
ideal performance, even a rising trend of the dgtedormance could be divergent from the ideatshiold.

From this point of view the benefits associatechwaih increase of city productivity inputs are opbtential,
that they are contingent upon the quality of mansg (i.e. the speed of reaction to exogenous shock
internal pressures). Urban production function @fee defines an efficiency frontier, with effediv
efficiency often significantly below this frontielThe distance between a particular point (thatdgy actual
performance) and the frontier is a measure of thedity of its management or, in other word, of gy
smartness.

More in detail, having defined the two patterngaildand effective, of UrBES (see Figure 3) it'sgibke to
evaluate the smartness of a city in terms of cédipato react to a downgrade of its performancdirgieg:

- E actual reaction
o | ideal reaction
« EJI smartness

« (E/I)/At dynamic smartness
s Apx unexpressed potential at a given time
o Apl/Ap2 potential reaction

A comparison among cities in terms of smartnes®etter in terms of dynamic smartness, is no maset
on resources endowment but it's relative to théadise from the actual performance to the ideal(arnech
is specific for each city) and to the speed withiclwhihe city reaches its maximum value of perforogan

UrBES
Performance

Ciptimal pattern {performance treshold)

i=1

| optimal
reactan

N

Effactive pattarm

eeereeeeereeeeeeneeeenneen . ﬂme

t Al reaction tz
tirme

Figure 3: Dynamic smartness of a city’s performance

6 CONCLUSIONS

The idea of Smart City is gaining consensus orptiigical and industrial and is about to become ofhthe
central issues around which will be organized plagrefforts not only of the major Italian and Eueap
cities, but also of many other forms of territoraggregation. This trend is already materializingai
multitude of initiatives to transform the lives millions of people, starting with simple projecdt&t improve
digital access to public services (such as theotige or smart phones to enjoy of a wide rangesofises),
up to innovative infrastructures (i.e. to recyclaste water or for heating). However, even beforagoa set
of technological solutions, the smart city is btith product of emerging social needs of urban seale the
concrete manifestation of the need for a new gdéioeraf innovation policies: that is, it is a gomance
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issue. The basic idea is that the great abilityatoess and processing of information offered by ICT
technologies can contribute to building a commumitydel much more cooperative than in the past, and
therefore more "able" to pursue solutions moreciffit, more competitive and more inclusive. The
challenge is to combine in a single urban modeirenmental protection, energy efficiency and ecoimom
sustainability, with the aim of improving the quglof life of people who live there and create reswices

for citizens and for the public administrationsfleeting at the same time the different needs & th
population without imposing a general structuréhds to be ensured that all social groups whicin fire
urban centers are known in their behavioral pasters these do not always confirm the stereotypes. |
important that cities are intelligent not in itsklit for the people who live in.

In this perpective the measure of the smartnessaity should not be based on an ideal and homagesne
value, but rather on a relative value able of tgkimio account the specific endowments and resewtéhe
different contexts and the identity of its inhabis

It is essential, therefore, that the different extfocal institutions, citizens and businessegjea on the
definition of smart city that they aim to achievbat is, agree on objectives and on the definitbra
medium-term strategy able to organize the varioogyrction factors of the city, in order to increasewth
and ensuring happiness and welfare of the citizBash a perspective higlights the need for a neasome
of the urban smartness, in order to choice whidjepts are more able to achieve it. Currently theous
attempts that are moving in this direction are ab#rized by a single reference value to catchnapby a
consequent ranking of cities in terms of distamoenfthis ideal value. However, it seems evident ihis
not only simplistic but conceptually incorrect &farring to an optimal value of smartness, unique static
that all cities should strive for. It must instaddntify a specific value for each city, linkedite resources.
This relative approach to the smartness conceftsskiie study and analysis perspective on the
subjective/perceptive component in order to takeoawct of the fact that the same indicator has whffe
value and weight in different contexts becauséneftistorical memory (the genius loci, the milieof xhat
context and of the identity of its inhabitants.

So what could be now called relative smartnessustnalso be a value strongly linked to the temporal
dimension because when a given context will apgrasaeach to its optimum value, as maximally et

(or nearly so), it will become more attractive spitring new shares of the different forms of aggocial,
physical, etc.). However, due to inertia (more @ssl marked) of the governance’ action of each urban
system, there will be a gap between the acquisifdhese new inputs and the capacity of the sase®

in the handle efficiently. This will cause the egito move away from the frontier of efficiency ¢m@timum
value of relative smartness) previously identifisthre precisely, given the new resources, it wélldefined

a new frontier that will result in a new adjustmepath in terms of efficiency according to the newaditions

(in this sense such a dynamic relies bonth on hieery of optimal size of the city ond of the busme
cycles).

From the above it appears clear that the loweatheunt of time a given context will employ to adapthe
new conditions the more efficient in using thegaerces it will be. Here then emerge the dynamécatter,

as well as relative, of the smartness which can beeidentified in the time in which a city takesréach its
efficient frontier (function of its resources) inet different cycles. This approach, shifting thelppem from
the endowment (the latest technology) to the perémice (obtained through the use of the most apiptepr
technologies), yet will allow to build ranking oties that will incorporate, however, the specif@ture and
objectives of the different urban contexts.
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