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1 ABSTRACT!?

This paper proposes an econometric approach basBisorete Choice Models to identify and analyze th
residents’ needs and expectations concerning tagasprganization of the historic neighborhoodseveh
they live, which provides inferences on residergétisfaction’s determinants.

In this framework, determinants are grouped intee¢hdistinct categories as follows: i. level ofisfaction
related to house; ii. neighborhood characterisiicsrespondents’ social and demographic charisties.

The information coming from the implementation tiké DCM-based analysis can be used as an important
reference point for the definition of planning adis for historic centers’ preservation.

In order to test and discuss its effectivenessusae the model to analyze needs and expectatiotiseof
residents of the historic center of Cagliari, a medsized urban context of the Italian insular oegof
Sardinia.

2 INTRODUCTION

Planning and historic centers’ preservation candsesidered synergetic concepts (Frank and Pete2868)

and activities. Indeed, effectiveness of presemwats founded on analytic and detailed planningcihi
should implement policies aimed at preserving tharacteristics of historic urban tissues and atstiog

their capability of being attractive for the mostportant contemporary urban functions, such asihgus
retail shops, and financial, insurance and reatedtirms (Mueller et al., 2005). Moreover, it cdube
important to maintain the sense of identity of pe®ple who live there. Hence, it is necessary fgement
participatory processes involving resident famjliestrepreneurs, employees and shoppers (Comune di
Reggio Emilia, 2005; 2011).

One of the main components of sustainable planapgroaches to the preservation of historic centers
implies the availability of detailed and, as muchpassible, complete information on residents’ gieed
needs and expectations.

We propose an econometric approach based on DasCiratice Models (DCMs) (Ben-Akiva and Lerman,
1985; Greene, 1993; Greene and Hensher, 2010ktdifig and analyze residents’ needs and expectation
concerning the spatial organization of the histagghborhoods where they live, which providesrefiees

on residential satisfaction’s determinants (Lu, 99 this framework, determinants are grouped thtee
distinct categories as follows: i. level of satetfan related to house; ii. neighborhood charasties; iii.
respondents’ social and demographic characteristits information coming from the implementatiori o
the DCM-based analysis can be used as an impagBarence point for the definition of planning jpidis

for historic centers’ preservation (Fantin, 2013).

In order to test and discuss its effectivenessusae the model to analyze needs and expectatiotiseof
residents of the historic center of Cagliari, a medsized urban context of the Italian insular oegf
Sardinia. In figure 1, the historic centre of Caglwith its four historic neighborhoods (CasteNbllanova,
Marina, Stampace) is presented, whereas a typieglia the neighborhood of Castello is capturedigure
2.

! This essay comes from the joint research workhefauthors. Sections 1, 5 and 6 have been jointiyew by the
authors. Anania Mereu has taken care of secticarsl3}.
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Fig. 2: View of a typical alley in the historic des of Cagliari.

The DCM-based analysis is implemented through atqrenaire delivered to the residents of the Cagia
historic center’s neighborhoods (Comune di Cagli20il1). Through their participation in the expezirh
resident families’ representatives should incréhe# awareness of the most important issues relatehe
spatial organization of their urban living areasd grovide information on correlations between pited
urban quality and the three types of determinamtstioned above.

Qualitative and quantitative inferences on the alations between residents’ level of satisfactielated to
the neighborhood and its determinants, generatetthdyDCM-based analysis, imply important arguments

P REAL CORP 2015
E REAL [LeTTJ] [t PLAN TOGETHER — RIGHT NOW — OVERALL



Anania Mereu, Corrado Zoppi

and indications on planning policies related to gpatial organization of the historic centers, \whidgll be
discussed in the final part of the paper, starfiiog the results of the DCM-based case study congithe
historic center of Cagliari.

This paper is organized as follows. The institutloand normative framework of historic centers’nplimg

of the Sardinia region is described in the secaaian. In the third section, we discuss the DCMeuh
analysis we use to analyze the residents’ percemesdis and expectations. The fourth section shbeas t
implementation and results of the estimates of DKkM-based analysis applied to the historic cenfer o
Cagliari which uses the level of the responderm@sidential satisfaction and its covariates in otdexddress
arguments and indications on issues related tonpigrpolicies concerning the spatial organizatidérihe
historic centers. The results coming from the impatation of different discrete-choice models are
presented and compared.

In the concluding section, we discuss the influen€dhe determinants found relevant on the level of
residential satisfaction with the neighborhoodptigh the results of the DCM-based analysis. THigénce
could be taken into account to define future plagnpolicies to increase the quality of urban life.
Exportability to other urban contexts and furthevelopments of the research work are discussecels w

3 INSTITUTIONAL AND NORMATIVE FRAMEWORK

Cagliari is the main Sardinian conurbation, witlp@pulation of about 150,000 residents in 2012, and
regional capital city. Here, all the main officek the regional administration are located. Furthanem
Cagliari is the main site of the Cagliari provingghich includes the whole territory of Southern dbaia.
The main Sardinian University, with a student pagioh of about 29,000 students in 2013, and thet mos
important Sardinian Law Court are located in Cagli@agliari has been identified as one of the mman
Italian metropolitan areas by the Italian Law N®9@/142 and confirmed as one of the twelve Italian
metropolitan areas by the Italian Law No. 2014/Bgerefore, it is a site where a new metropolitaovjrce
can be established if the regional administratitsshes, which indicates that the importance of Gagés a
key Italian conurbation has been officially recag at the national level.

Moreover, the Sardinian regional administration pamary jurisdiction for land-use and urban plami
according to its special constitution. In other @grthe Sardinian regional government may definrdiGian
public planning policies. In fact, the Sardiniagiom is to some extent autonomous with respectaoning
policies established at the national level.

For all these reasons, the metropolitan area ofi@agan be considered a significant and well-dedi
urban environment to analyze the historiccenteateel planning policies, one which is sufficientiyarnally
developed and integrated, and isolated from extarflaences as well.

In the framework of regional and urban planningcesses of Sardinia, in the context of the Regional
Landscape Plan (RLP), established by the DecididheoSardinian Regional Government (DSRG) no. 36/7
of 5 September 2006, the Implementation plans efhistoric centers (IPHCs) are planning tools which
implement the Planning implementation code (PICYha&f RLP into the “Areas characterized by historic
settlements”. For these areas, the PIC defines @ peescriptive rules and planning criteria (@gs nn. 51-

53 of the part of the PIC related to “Cultural dmistoric spatial framework”, which is defined byieles nn.
47-59). More precisely, article no. 52 identifié® tIPHC as a plan which has to be necessarily apgro
through the cooperation of the Sardinian regiondiniaistration and a municipality as a necessary
precondition for a municipality to exert its rulipgwer over the local transformation processese@ls the
municipal spatial jurisdiction, which implies a ciberable pressure on the local administratorsdieroto
implement valuable and effective planning processeserning the municipal historic centers.

Under this perspective, it is not surprising tHae RLP, the first statutory landscape plan withioegl
dimensions produced in Italy under the new legmtatfocused on the coastal zone because of the
complexity of development conflicts arising fromutism (on which a large part of the economy of the
island relies) and other development-related pressand owing to the fact that thirteen out offtheteen
previous landscape plans covering coastal areashwbntained some restrictions on coastal devesopm
had been quashed between 1998 and 2003.

Following approval of the plan in 2006, restricoand prohibitions (on development of land and enain
changes in land uses) stemming from the plan arerdly in force, in order to protect a part of iskand
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considered economically strategic and environmbnsainsitive. Restrictions and prohibitions areagtby
the plan by means of a system of rules.

The planning activity of the regional administratiof Sardinia has undergone a deep change after the
approval of the RLP, which establishes the direstifor nearly any future planning activity in Sadj and
requires that actual sectoral and local plans, elsag plans for protected areas, be changed tplgonith

its directions.

4 METHODOLOGY, SAMPLING METHOD AND QUESTIONNAIRE

This section is organized as follows. In the figatagraph, the DCM approach is presented in theexbaf
the case study discussed in this paper. In thiagoaph, we explain why we choose the DCM approach t
implement our estimates and which part of the ndlagy is already used in other papers. Secondly, w
explain the sampling method and the delivered ipasire.

We use a discrete-choice approach since the depewaeable, that is the level of residen-tial stiction

perceived by the residents of the historic cerga@rdinal. In this case, dis-crete-choice modetstiae most
appropriate, while regression models would be prefewere the dependent variable is continuousth@n
side of the explanatory variables, there is no tdgaformation since all the values of the vareblsed in
the model are not subject to any transformation.

In this paper, we use a DCM approach to impleméet analysis of perceived level of resi-dential
satisfaction, in order to assess the influencesstaf characteristics on this variable, whichgrauped into
three categories: : i. level of satisfaction radate the house; ii. neighborhood characteristicg], dii.
respondents’ social and demographic characterisfidss is a step further in the use of DCMs, sinee
implement effectively a methodology, used to stdiberete-choice problems in other disciplinary eots,

in the field of policy analysis concerning regioaald city planning.

4.1 Methodology

DCMs model choices among a discrete set of mutwadbfusive alternatives that could be travel modes,
products or, as in the case we discuss in thisrpap&ons proposed in a questionnairerelated smleatial
satisfaction. For a synthetic comprehensive disonssn the DCM approach we address the reader ppiZo
and Lai (2013) which largely draws on Cherchi (2009

As Zoppi and Lai (2013) put in evidence “Consistesith this framework is McFadden's theoretical and
practical researéhwhich was awarded the Nobel prize in 2000 (Mcfaddon the prize with Heckman).
McFadden studies the issue of discrete choice udifferent points of view. Among these are the dedha
for urban transport services (1974), the choiceveen different transport modes (McFadden and Train,
1978), the demand for local phone services (McHaddeal., 1987), the decision-making processes®f t
public administration (1976).Other important apations of the DCM approach are referred to theysisl

of wage mobility in Europe (Pavlopoulos et al., @)land to the assessment of the incidence of fapeci
external factors on the ineffectiveness of paréicalinical treatments (Ambrogi et al., 2009).” 97)

Different kinds of DCMs exist, such as the binahgice models, the multinomial logit/probit modetise
event counts and the ordered-choice models (Gra888; Greene and Hensher, 2010).

In particular, the ordered-choice models are slatab analyze the determinants of a dependent hiaria
which represents a scale of preferences. Analysisdered responses started in 1957, with an exterie
Finney’'s work by Aitchison and Silvey. Aitchisoné&nd Silvey’s (1957) work was based on a sample of
observations related to a species of insect, Wwighgbal to determine the probability of observirgpeticular
stage of the insect’s life cycle at time x.Snelverk (1964), that used regression methods and negia
techniques, represents the first application oéd-choice models for the analysis of a set afesco

The ordered-choice model-based methodology is tseddudy phenomena characterized by observations
represented by categories of naturally-orderedoougs. Every category is associated to a naturabaum
which represents an ordinal ranking, with no quatitie meaning.

2 See McFadden 1978; 1980; 2000.
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There are different kinds of ordered-choice modiédgending on the prior on the error distributismch as
the Logit models, characterized by a logistic distiion, and the Probit models, whose errors asarasd to
be normally-distributed.

In this paper, an Ordered Logit Model (OLM) is udedanalyze the relation between a discrete vagjabl
which represents the residential satisfaction withneighborhood where a family lives, and covasathat
are correlated to the dependent variable, whictudlec i. level of satisfaction related to the hquie
neighborhood characteristics; and, iii. respondeuisial and demographic characteristics.

The model operationalizes by assuming that a lat@ntinuous dependent variable y* is linearly dejse
on a vector of explanatory variables, x =, (X, %), through the following relation:

y*=p'x+e, )
wherep = (Bs,..., Bx) is a vector of coefficients ards the error term.
Vectorxis a set of kcovariates that are assumed to latlgtindependent of. Moreover, the components of

a vector which represents a set of J+1 discreteomgs,y= (1,...,J) are assumed to be related to the latent
variable y* as follows.

The values of y are obtained through a censorincham@sm from y* as follows:

y=1if 0 <y*< 2)

this notation indicates that we label the firstied J events as equal to 1, and that the lowegerahvalues
of the latent variable y* corresponds to valuesbigor equal to zero;

y =2 if pl<y< u2;

y =3 if u2< y< u3;

J+1. y =Jdif g<y*;

where Y,.....,l.1 are unknown threshold parameters. The model assuha the error terms has the
following properties: i. E{x) = O (i.e., the error term has a 0 conditional me& Var() = o° (i.e.: the error
term has the same variance at each observatiom)jiarE[ g | X] = 0 (i.e.: the error term is uncorrelated
between observations)(Greene and Hensher, 2016)logstic form and the standard normal form fa th
error distribution, that lead to a OLM or to a Onelk Probit Model (OPM) respectively, are expressed
Fle) = 22 3)

[1+exp(=)]?

=
szp| 3

fle)=— (4)

wheree has mean equal to 0 and variance equaf/®in (3) and mean equal to 0 and variance equalito
(4).

The estimates of the components of the vector efficeents, indicated as the components of a vebttan

the formula reported below, are derived from thieitemn of the maximization problem of the followirog-
likelihood function, In L:

InL=logL = %7y N}y myjloglF(u; —bx;) — Fluj — b)) (5)

where m= 1 if i= j, and mj=0 otherwise.

The expression in parentheses is the probabilityhafing a particular value of y given, xvhich is
represented by:

Probly = | { = [F(u- b'x;) - F1 - b'%)] > 0,j = 0,1,....J (6)

The derivatives of (5) with respect to the compaseinvectorbhave the following form, taking account of
notation (6):

dlnk

ag; = E?ZI[mi}' — Prob (}'1 = jlxzj]xz (7)

J
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The values of the componentsof vedavhich maximize (5) are the solution of the systeficlh comes
from equalizing to zero the J derivatives expresse(V).

The odds ratio, that is the ratio of the probapilif higher level of residential satisfaction withe
neighborhood where a house is located in caseeoévbnt related to the valute “1” of a dummy vaeab
the probability of the event related to the valQg §;(x;) can be computed as follows:

Prob(y=jlxi=1) _ [Fluj—b")—Flujes—b')] (8)

Probiy=j|x{=0) - [F|:.'.L_,-':|—F|:,'.,L_,-'_a_:|]
Standard errors of the estimates of the compora#ntsctorp and of the odds ratios can be calculated, that
are the most importantparameters to assessthe tofipae explanatory variables on the ordered végigh
and hypothesis tests based on p-values can benrapted.

5}'(?5:'} =

4.2 Sampling method and questionnaire

A random sample of people living in the historioieof the city of Cagliari was extracted by assiing a
random number to each name listed in the phonetdime About 1000 people were randomly selecteé@ Th
extracted people were contacted by telephone dwmatlalthey were willing to participate in the say Out

of these 1000 people, just 167 people agreed tipate, implying a 16,7 percent rate of partitipa. 353
people explicitly refused to cooperate and ano#&€r did not answer the phone. The phone calls, twhic
asked if the resident would be willing to partidgan the survey and, in the case of positive answe
administered the questionnaire, were made at diftaimes of the day. One third were made betw@s801
a.m. and 12.30, two thirds between 4 p.m. and .80 The rate of participation was higher in theosel
period (about 25 percent).

If the randomly selected person answered to theglall, and he was willing to participate in thevey, a
questionnaire of about 30 questions was adminiteéoe the respondent. The questionnaire includes
questions related to:i. level of satisfaction redhto the house; ii. neighborhood characteristics], iii.
respondents’ social and demographic characterisiibe questionnaire was administered through g call
instead of being sent by e-mail, because data wemeediately needed and because a higher rate of
participation was expectedhad the questionnaira beectly delivered.

Although the respondents showed interest in thecs$ophe majority refused to answer the question
concerning their income level.This implies the esan of a variable related to this aspect fromdéeof
covariates of the OLM and OPM.

5 MODEL IMPLEMENTATION AND RESULTS
This section presents the implementation of the D@Mted analysis and its results.

In the first subsection we define the dependentexpdanatory variables whose values are deriveu e
delivered questionnaires, their specifications #rar behavior across the survey. As we stated albibney
can be grouped into three categories: i. levelssatisfaction; ii. neighborhood characteristics; iii
respondents’ social and demographic characteristics

In the second subsection we present the inferesaeserning the influence of the covariates on évell of
residential satisfaction perceived by the respotsdestimated through the implementation of an GLM.

5.1 Discussion on factors

The model’'s implementation implies a definition r&sidential satisfaction and residential environtnen
According to Galster (1987), residential satisfarctientails an assessment of the qualitative diffae
between the present and the perceived best camslitiba house’s and of a neighborhood’s charattais
The quality of a residential environment dependshenhouse’s and neighborhood’s characteristiceiabo
aspects, that account for relations with neighlaoesparticularly relevant (Amerigo and Aragone99)9

In the literature (among many, Palmquist, 1984,9Blve and Sheppard, 1995, Kiel and Zabel, 1999piZop
2000), a widely accepted classification of factofuencing residential satisfaction distinguishbese
intrinsically belonging to a particular house ahdge belonging to the house’s neighborhood. Pakhqui

% We estimated the OPM as well. The results are gkrse to the OLM'’s, so we do not believe it is thiodiscussing
them.
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(1984) uses thirty-two variables to define the eatii houses in seven United States metropolitategts
Twenty-three factors are related to a housing wiiile nine determinants concern the neighborhobdres

a house is located. Characteristics related tdtluse’s neighborhood are drawn from the censuswvitta
reference to the census tract where the houseasdd, e.g., median age of residents, percentageréers
that has a blue/white collar job, population clsdias non-white, and so on. Cheshire and She{88a5b)

use a similar approach to the definition of theaddtctors, but they add characteristics relatethé zoning
rules established by municipal Masterplans and rudbad uses, such as industrial land, land for new
residential developments, open space for leisure.

Characteristics of the neighborhoods where housedoaated could possibly be either positive, iniclth
case they are considered goods, or negative, ichwd@se they are considered bads. Since the chidstics

of neighborhoods where houses are located arelydo#tinsically non-excludable and non-rivalrousey
can be considered public goods or public bads.mbe the quantity of a public bad, the less th&lezgial
satisfaction with the neighborhood, and vice-verdader this perspective, Zoppi (2000) analyzes the
gquantitative negative impact of widespread illedmlilding activity on the value of houses in the
metropolitan area of Cagliari (Italy) by consideriiilegal buildings as a public bad, that is, a ateg
characteristic of the neighborhood where a houkxeted.

In the light of the essays quoted above and of nmhgrs which deal with the issue of the deternmtinaf
residential satisfaction, in this paper we focusresidential satisfaction with the neighborhoodsergh
houses are located.

As we stated in the introduction to this sectiore wnplement a OLM-based analysis of residential
satisfaction, founded on information derived frdme guestionnaire delivered to people extracted facset
of residents of the historic center of Cagliarotigh the sampling method described above.

Information concerning the level of residentialisfattion, that is the values of variable yi of reb{2)-(8),
is expressed through the following five levels ekidential satisfaction, related to the neighbothoo
characteristics, the respondents have to choosag@mo

(1) low level, y=1;

(2) medium-low level, y=2;
(3)medium level, y=3;

(4) medium-high level, y=4;
(5) high level, y=5.

Neighborhood characteristics we use in order tdyaaaheir influence on residential satisfactidmttis the
values of the components of vector x of (1), whick labelled xi in model (2)-(8), are derived frone
answers to the questionnaire as well. In the falhgwaragraphs, we indicate in parentheses théslab¢he
implemented OLM. These labels are used to makearde to the corresponding variables in Tablesaahe?
in the rest of the paper.

We consider positive aspects such as the percéigaduillity (D-QUIET) of the location and the pege

of services, such as schools (D_SCHOOL), publidgias (D_GARD), markets (D_MARKET), pharmacies
(D_PHARM), bus stops (D_BUSST) and post offices RDST). Indeed, lack of services is likely to
determine lower satisfaction which may cause migbifitentions and moving behaviors (Lu, 1998). Henc
a positive correlation is expected between thesehlas and the residential satisfaction expresgethe
respondents as well as in the case of the locattoahquillity (Bonaiuto, Fornara, & Bonnes, 2003).

Negative aspects are related to the presence tlepns such as (Branton & Jones, 2005; Atkinson &
Kintrea, 2002) insufficient street lighting (D_STRIHT), deficient garbage collection (D_REFUS), laafk
car parks (D_PARK), presence of water losses (D_W®AS3), bad street paving (D_PAV), noise
(D_NOISE), crime (D_CRIME) and traffic (D_TRAFF).oF instance, in figure 3, an area in the
neighborhood of Marina with a number of car parkssufficient to people’s needs is presented.
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Fig. 3: Lack of car parks in the neighborhood Marin

The issues, which enter as explanatory variablethenmodel we estimate in our analysis, should be
addressed and managed through the urban plannii@epodefined by the political and administrative
authorities of the local municipalities.

Finally, we include in our model variables whichntol for characteristics related to the responsleas
follows.

(1) Presence of relatives of the respondent inhiseoric center (D_RELAT). This variable should be
positively correlated to residential satisfacticeompng many, Perez, Fernandez_Mayoralas Fernandez,
Rivera, and Rojo Abuin, 2001, Mohit, Ibrahim, andsRid, 2010, Smith, 2010, Dekker and Bolt, 2005).

(2) Age (D_AGE), gender (D_GEN), education leveD{EC_LEV), employment (JOB). The age of a
person reflects the stage of her/his life cyclasltikely that the older the respondent, the higher/his
residential satisfaction, since, on the averaggerolmore mature people are likely to be moreesiiown
than younger ones, who are likely to have highgreetations (Amerigo and Aragones, 1990, Dahmann,
1985, Lu, 1999). The gender variable (dummy: fejnislexpected to be positively correlated to rasiidé
satisfaction because women are likely to have desfpective relations with their neighborhood aralise
than men (Lu, 1999). The education level represtieschool degree of the respondent. It is likkét the
higher the education level the lower the residéstidisfaction, since a higher level of educatibowd be
related to a higher awareness of suitable resalealernatives (Van Ham, Manley, Bailey, Simpsand
Maclennan, 2012). It is likely that the higher timeome related to the respondent’s job the lower th
residential satisfaction (Lu, 1999), since a higimmome should generate a higher awareness ofbkiita
residential alternatives. On the other hand, resirstudents, unemployed people or housewivexpeeted
comparatively to be more satisfied with their resitil neighborhood.

(3) Duration of residence (DUR_RES) and relatiopshwith her/his neighbors (D_RELATION). It is likel
that the duration of residence and good relatigosshiith neighbors be positively correlated to restdl
satisfaction, since they signal a strong emotidroad between the respondent and the neighborhoedewh
she/he lives (Amerigo and Aragones, 1997, Ander20i40, Dekker and Bolt, 2005, Parkes, Kearns, and
Atkinson, 2002).

(4) Level of satisfaction related to the house (DWH SAT). It is pretty straightforward that a positi
attitude towards the house where she/he lives £repositive influence on residential satisfactidth the
neighborhood, so we include a variable relatedhts issue in the set of covariates (Parkes et2@D2,
Galster and Hesser, 1981).
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Variable Definition Mean St.dev.
Residential satisfaction

NEIG_SAT Ordered categorical variable of residential sattifa related to neighborhood that can take five  3.77 1.06

values, as follows: 1-Low level of satisfactionto2+medium; 3-medium; 4-medium-high; 5-high
Neighborhood-related variables

D_SCHOOL Dummy variable related to the presence of schoolsnéversity facilities near the respondent’s 0.65 0.48
house

D_MARKET Dummy variable related to the presence of a markat the respondent’s house 0.65 0.48

D_POST Dummy variable related to the presence of a pdsteofiear the respondent’s house 0.71 0.46

D_PHARM Dummy variable related to the presence of a phaymear the respondent’s house 0.80 0.40

D_GARD Dummy variable related to the presence of a ganéan the respondent’s house 045 0.50

D_BUSST Dummy variable related to the presence of bus steps the respondent’s house 0.79 041

D_QUIET Dummy variable related to the perceived tranquibitythe location where the respondent lives (1  0.71 0.46
if it is a calm place, 0 otherwise)

D_RELAT Dummy variable related to the presence of respdfelegsident relatives in the historic center (1 0.35 0.48
if there are relatives, 0 otherwise)

D_PARK Dummy variable related to the absence of parkiregap in the neighborhood of the respondent's  0.83 0.38
house

D_STRLIGHT  Dummy variable related to the presence of a deficééreet lighting in the neighborhood of the 0.14 0.35
respondent’s house

D_CRIME Dummy variable related to the presence of crimimativity in the neighborhood of the 0.16 0.36
respondent’s house

D_REFUS Dummy variable related to the presence of problem®fuse collection in the neighborhood of 0.44 0.50
the respondent’s house

D_TRAFF Dummy variable related to the presence of traffithie neighborhood of the respondent’s house 0.36 0.48

D_WATLOS Dummy variable related to the presence of wateseesn the neighborhood of the respondent’s  0.10 0.30
house

D_NOISE Dummy variable related to the presence of noighémeighborhood of the respondent’s house 0.42 0.49

D_PAV Dummy variable related to the presence of incoltepaving in the neighborhood of the 0.07 0.26
respondent’s house

Respondent-related control variables

D_AGE Dummy variable that represents the age of the retgmd (1 if the age is less than 40, 0 otherwise) 130 0.33

D_GEN Dummy variable related to the gender of the respoh(ll for female and O for male) 0.63 0.48

EDUC_LEV Dummy variable related to the respondnet’s educdgwel (1 if the respondent has a university
degree or a diploma, 0 otherwise) 0.14 0.35

JOB Set of dummy variables related to the respondeils (JOB2 is 1 if the respondent is a 0.13 0.34
practitioner, 0 if the respondent is a public engply JOB3 is 1 if the respondent is a student or an  0.56 0.50
unemployed person, a retiree or a housewife, lieiféspondent is a public employee)

D_RELATION  Dummy variable related to the goodness level ofréfegtionships between the respondent and his  0.77 0.42
neighbors (1 if good or excellent, 0 otherwise)

D_HOU_SAT Dummy variable related to the respondent’s satigfacconcerning the house where he/she lives 0.84 0.36
(1 if the satisfaction degree is medium-high ohhi@ otherwise)

DUR_RES Ratio between the number of years the respondenbéen living in the house and his/her age  0.57 0.33
(percentage of lifetime the respondent has spethieitnouse)

Table 1: Variables and descriptive statistics
5.2 Results

The results of the implementation of the OLM areatidbed in the sub-subsections that follow. We gmes
the estimates concerning the control variableshin first place, and afterwards we report the ougom
related to the influence of neighborhood charasties on residential satisfaction. The detail @ éstimates
is reported in Table 2. The table shows the OLMtneated odds ratios. As we stated in (8), the adtis

is the ratio of the probability of higher level @sidential satisfaction with the neighborhood vehemouse
is located (variable “NEIG_SAT” in Tables 1-2) iase of the event related to the value “1” of a dymm
variable to the probability of the event relatedti@ value “0”. A change of the level of residehtia
satisfaction can occur as follows:

(1) from low (y = 1) to a higher level (y = 2, 3p45);
(2) either from low or from medium-low (y = 1 or @ a higher level (y = 3, 4 or 5);
(3) either from low or from medium-low or from medn (y = 1, 2 or 3) to a higher level (y = 4 or 5);

(4) either from low or from medium-low or from meda or from medium-high (y = 1, 2, 3 or 4) to highH
5).
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Ordered Logit model (Dependent variable NEIG_SAT)

Variable Odds ratio Stand.error t-statistic Hypothesis test: coefficient=0
Responden-related control variables
D_AGE 1.8558 1.0110 1.14 0.256
D_GEN 1.2165 0.4175 0.57 0.568
D_RELATION 4.8451 2.0846 3.67 0.000
EDUC_LEV 0.8550 0.5763 -0.27 0.788
JOB2 0.6431 0.3648 -0.78 0.436
JOB3 0.6324 0.2512 -1.15 0.249
D_HOU_SAT 2.5904 1.1824 2.09 0.037
DUR_RES 1.2638 0.4083 0.55 0.581
Neighborhood-related variables
D_QUIET 2.0624 0.9069 1.65 0.100
D_RELAT 1.3349 0.4767 0.81 0.419
D_SCHOOL 1.4088 0.6374 0.76 0.449
D_MARKET 0.5028 0.2679 -1.29 0.197
D_POST 1.4236 0.7920 0.63 0.526
D_PHARM 1.7580 1.5070 0.66 0.510
D_GARD 0.9126 0.3610 -0.23 0.817
D_BUSST 2.8139 1.9434 1.50 0.134
D_PARK 1.0284 0.4884 0.06 0.953
D_STRLIGHT 1.0469 0.5103 0.09 0.925
D_CRIME 0.4026 0.2437 -1.50 0.133
D_REFUS 0.4098 0.1542 -2.37 0.018
D_TRAFF 0.5714 0.2078 -1.54 0.124
D_WATLOS 0.6978 1.2838 -1.50 0.135
D_NOISE 0.2973 0.1128 -3.20 0.001
D_PAV 0.9406 0.6336 -0.09 0.928

Pseudo R-squared=0,1886
Table 2: OLM's estimated odds ratios, dependenitbte NEIG_SAT. The odds ratio is the ratio of grebability of higher level of
residential satisfaction with the neighbourhood reheehouse is located in case of the event retatdte value “1” of a dummy
variable to the probability of the event relatedtte value “0”: the model includes the covariatESable 1.

5.2.1 Respondent-related control variables

The signs of the estimated odds ratios of the redgrat-related control variables are always consistéth
expectations discussed in the previous subsection.

The variable related to the quality of relationshipith neighbors, D_RELATION, showsa positive odds
ratio, 4.86, as expected.

The model’'s results show that respondents older #itaexpress a higher satisfaction degree thanggun
people, which can be related to expectations’ ageldls’ change during lifetime. The results concernin
variable D_AGE’s odds ratio indicate that if thespendent is older than 40, the probability of hgvan
higher satisfaction degree increases by a 0.86rfadlith reference to the gender-related variabl&BN,
women express a level of satisfaction higher tham’s) which can be explained through comparatively
higher emotional connection with the residentiabliion-related relationships. The model’s resuitasthat

in case of a female respondent the probability afifng a higher level of satisfaction increases .22
factor, with a low significance level.

As expected, the presence of relatives in the beidgiood has a positive influence.

The variable related to the quality of relationshipith neighbors, D_RELATION, shows a positive odds
ratio, 4.85, as expected.

Respondents with a low education level reveal ahdrigsatisfaction degree than graduate’s (variable
EDUC_LEV, odds ratio equal to 0.86), as expected.

Practitioners show a residential satisfaction léoefer than employees, as well as students, unemagland
retiree people (variables JOB2 and JOB3, odds eafiml to 0.64 and 0.63 respectively).

Finally, the variables related to the number ofrgehe respondent has been living in the house (ORES)
and to the level of satisfaction related to thedeo(D_HOU_SAT) exhibitpositive odds ratios (1.2@lan
2.59).
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5.2.2 Neighborhood-related control variables

The signs of the estimated odds ratios of the meidiood-related variables are mostly consistenh wit
expectations discussed in the previous subsection.

The variable related to the tranquillity of thepesdent’'s house location, D_QUIET, showsa positigds
ratio, 2.06, as expected.

Variables related to the presence of schools (D @CH), post offices (D_POST) and bus stops
(D_BUSST) have a positive influence on the satisfacrelated to the neighborhood of the respondent’
house, as expected. Odd ratios are 1.41, 1.42 &1d Phe availability of public bus services neathg
house’s location is perceived as comparatively nmoportant in terms of residential satisfaction.

Variables related to the presence of markets (D_MER) and gardens (D_GARD) have negative effects,
which is not consistent with expectations. A pdssiteason could be that the supply of these seske
higher than the demand expressed by the residéritee chistoric center, so the marginal value ofsthe
services is negative, in terms of the cost-oppdstwof losing the availability of other servicesrpeived as
underendowed.

The presence of pharmacies (D_PHARM) has a pogfieet on the level of satisfaction. Odds ratid.ig6.

The absence of parking spaces (D_PARK) and thedaskfficient street lighting (D_STRLIGHT) show no
evidence of any impact on residential satisfacsioge the corresponding p-values are more thare8gept.

The presence of crime in the neighborhood and prablconnected to refuse collection, that is veembl
D_CRIME and D_REFUS, exhibit less-than-one oddesd0.40 and 0.41), as expected.

The traffic-related variable D_TRAFF has a negatifkience as expected, and it shows an odds matoly
equal to 0.57.

The variable related to water losses, D_WATLOS,dasgative effect, and it exhibits a 0.69 odds rat

Finally, noise-related and paving-related variablbat is D_NOISE and D_PAV, show negative effexts
well (0.30 and 0.94).

6 DISCUSSION AND CONCLUSION

The outcomes of the DCM-based model entail importaaplications for future planning policies. The
restricted availability of public services and astructure is a very influencing factor in deteriminlow
satisfaction. As a consequence, it could very pbsdie effective to provide the historic center hwit
important services such as schools, public gardesrking lots, bus stops, groceries and retail shaou
pharmacies.

Moreover, crime control, effective refuse colleatidghoughtful noise mitigation strategy, improvecest
lighting and paving, and traffic control are otliactors which could increase the perceived satisiady
the residents.

These outcomes provide local decision makers ahticpafficials with important information on thedtoric
center’s residents’ expectations related to urbdanning policies.

For instance, a very effective policy to enhancgdential satisfaction with the neighborhood cobélto
improve the public transportation network in ortiemmake it easier for the residents to commute ftioen
historic center to other urban destinations.

Another proposal could be the implementation ofeanand-responsive transport service, characteriged b
flexible routing and scheduling of small vehiclgsemating in shared-ride mode, according to passenge
needs. This would be useful and a sustainablee singould reduce the overall cost of the publansport
system.

With reference to traffic problems, which is anotimegative factor, it seems that policies that ie@ia
increase and a more effective management of pagpiage very close to the historic center boundawdc
generate a positive effect on residential satisfaatelated to neighborhood, which may possiblylinthe
pedestrianization of the most part of Cagliari’'si@ncity as well.Moreover, a more effective refuse
collection system could be based on the projedbodting dustbins underground, which could possibly
improve the urban cleanliness perception.
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Considering relationships with neighbors, the omtes of the model's implementation show that good
relationships have a positive effect on residertiisfaction. So, it is reasonable to proposel&ypthat
contributes to improve relationships between neighbsuch as, for instance, making available public
facilities where residents can implement socialvdigs and build a sense of community. These itéed
could also improve participation related to plamgniecisions, since residents and city users caadd dt
ease with a familiar environment for public diséoss

Finally, since, as we put in evidence in the prasigection, residential satisfaction is positivediated to
residents’ satisfaction concerning the house wttezg live, a decisive role to improve perceived|dyaf
the neighborhood is played by public planning pgesidor residential reuse and renewal, which iscthre of
the implementation plans of the historic centelPHCs) defined by the Regional Landscape Plan afisiar
(RLP). Following the RLP’s approval, the Sardiniggional administration provided municipalities and
practitioners with a wide range of technical guitie$ and documentation that are significantly ieficing
the implementation of the planning processes ofdBIAs a consequence, in the planning processdwgof t
IPHCs, heavily influenced by the control of theheical staff of the regional offices, a strong detency
and implied uniformity do show up as: i. a strontemtion to historical, typological and morpholaglic
characteristics in terms of the territorial anaysi historic urban settlement systems, which deetified by
the RLP as “Centers of antique and primary develgfn ii. A strong prescriptive ruling framework
characterized by a markedly-conservative attitudeoiie and Zoppi, 2014). In this context, it would
reasonable a urban-renewal policy that entailgrdnesformation of private buildings into public g, in
order to revitalize the historic center through ititegration of public and private financial effart

Since more liveable houses and neighborhoods erttiaitke high-quality public services and infrastmuuret
make peripheral and outbound locations more aiettan the historic centers’, a key element tiatance
the historic centers’ displacement is to increagedquality of inner cities’ houses and neighbortsodts an
example, in the case of Cagliari, the model’s im@atation shows that attractiveness of the histeiger
could improve substantially if the availability @ost offices, bus stops and retail shops is inegkas
Moreover, the model’s outcomes indicate that a agefmnsive planning approach to public transportatio
parking, and pedestrian paths would help makinghistoric center comparatively more attractive csin
these issues are much more important for the Idstocenter than for other urban
neighborhoods.Furthermore, the establishment of @nenore restricted-traffic areas could increase th
tranquillity of the historic center’'s neighborhopdend, by doing so, determine a rise in the level o
satisfaction of the residents.

This paper has employed an OLM-based approachaiyznquestionnaires delivered to the residenthef
historic center of Cagliari in order to investigtite determinants of their satisfaction with theghborhood
where they are living. Moreover, the applicatiortti$ method allows for an integration of the resof the
guestionnaire analysis and DCM-based approachashwhn be used by city planners in the development
of policy-making processes concerning city resiggrareas. In this respect, the paper makes anrtanuo
methodological contribution.

The optimal choice of the attributes to be includethe OLMs includes as many variables as necgsear
describe the residential satisfaction with the hiea@@hoods where people are living. Of course, ¢hisce is
heavily influenced by available information. Theabysis here implemented is based on a set of Jasgab
representing the best choice given the informadieailable, rather than the optimal choice. Thes&bkes
should be considered as a subset of the optimé&blarchoice. Nevertheless, they give us an intieigs
picture of the phenomenon.

Regarding this point, it must be stated that tla#eesa number of variables that should have bedaded in

the OLM model and were not included since no infation is available. One is the household income,
which could be very important in determining thedme effect on the investment. Moreover, data on
capacity of the system of public infrastructure ardvices would be very helpful.

The method developed in this paper could be easiprted to assess residential satisfaction rekatede
neighborhood on behalf of residents living in otheban contexts, in particular of people living in
residential peripheries, by adapting the questimaria the different situations at stake.

The results obtained with reference to Cagliari&dnic center allow generalization for two reasaba the
one hand, no similar empirical studies have beguledmented to analyze the determinants of residentia
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satisfaction related to neighborhood in other dralconurbations by means of a DCM-based approach. O
the other hand, it is not possible to compare itiuation of the urban area of Cagliari to a sito@atin which

a more flexible, participatory, faster and bottom-planning process was implemented. This kind of
situation would have probably encouraged peopleliby in favor of effective planning policies conaimg

the historic center, since the established planpmegess has been developed quite homogeneouallydh
Italy, and counter-examples are very rare.
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