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Abstract

In developed countries, abandoned industrial (deret underused) areas often occupy importanspart
of the cities. This raises issues about the refitkegse areas as well as on the conservation oftridl
heritage they often entail. In order to help dexisinaker in understanding the preferences of itéatsi
for different reuse possibilities, different tectpmés have been used in the literature. Most of tivene
based on Contingent Valuation techniques, whilecttrapeting approach, Conjoint Analysis, has barely
been used in this area of research. In this artiedepresent the results of a Conjoint Analysisegxpent
on the reuse of a large, partly abandoned, pos iar@rieste (Italy) featuring buildings with inteediate
historical and industrial heritage value. Threedred computer-assisted interviews have been made on
representative sample of Trieste inhabitants, telgsitheir preferences for different reuse hypoéisesnd
building conservation scenarios. The collected dwae been processed using Latent Class and Mixed
Logit models to explore heterogeneity among inemges' preferences. Our findings indicate a vergrcl
preference in favour of tourism and leisure oridntsses. On the other hand, preferences in terms of
conservation and the impact of cost are much mdfieut to measure. This difficulty persists even
when specified or non specified heterogeneity kenainto account, although Mixed Logit estimates
provide more convincing results.

Keywords:Port, Reuse urban sites, Conjoint analysis.

1. Introduction
"Alt Wien war auch neue"

"Once, Old Vienna was also new"

In many developed countries, derelict areas oceafgvant parts of the cities. The
existence of these areas raises issues regardinguture use. Moreover a number of
these areas host buildings with some historicalejaht least as testimonies of industrial
history. In this context, policy makers and plasn@ay need some instruments in order

* Corresponding author: jmassiani@units.it
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to know the preferences of inhabitants regardirggfthure of these areas. A common
instrument to investigate preferences for new 8idna, which has been developed in
the area in psychometrics and is commonly useccam@nics, is Conjoint Analysis.

This approach has generated a number of applicatio@areas ranging from transport
economics to the valuation of environmental extigiaa or the demand for cultural

goods. An ongoing stream of research is makingofiseese techniques, together with
other techniques known as Contingent Valuatioriagsign a value" to the conservation
of heritage (Pierce and al. 2002) and has resutespplications to objects such as:
Lincoln cathedral (Pollicino e Maddison, 2001), @gdeok Palace in Seoul (Kim e al,
2007), Northern Hotel in Fort Colins-Colorado (Kjiet al, 2004) or the conservation of
built heritage in Newcastle neighbourhood of Gramgown (Garrod e al, 1996).

Strictly speaking, we are not aware of the applbcet of Conjoint Analysis technique

to the future use of an urban area with considamato the conservation of existing
buildings.

The present article aims at filling this gap. Thse study is the Old Port of Trieste
(North-East Italy) a 700.000 square meters (178s3a@rea that is partly unused but for
a small number of port activities. This area hastsehouses and industrial buildings
constructed at the end of Xi{Xcentury that have some heritage value and arermlyr
protected under Italian preservation regulation.

In this context, this paper aims at investigatimg preferences of Trieste's inhabitants
for the future of the Old Port regarding uses aodservation. The method used is
based on Choice Based Conjoint Analysis.

Our research differs from previous researches tegom the literature (for an
overview, see Pierce et al, 2002):

1. We explicitly concentrate on functions and fumes mixes, while most of the
available results consider merely conservation.sThiso allows use to
investigate the possible complementarities andfmompatibilities between
different functions.

2.  We deal with a heritage that has an "intermetligalue, while most of the
previous researches (Pearce et al., 2002, pp. @4ép-zZoncentrate on
constructions with outstanding value.

3.  We explicitly deal with different levels of pegsation, giving the possibility to
the interviewees to express preferences for theerwation of 0, 25 and 50% of
the buildings. This makes it possible to detect hioeraties in the value
assigned to the heritage.

4. We make use of single scale valuation questiegarding future uses and
conservation, together with Conjoint Analysis que®t, in order to be able to
compare the outcomes of both types of surveys.

5. We investigate with special care the impacthaf time scale for the payment
(single year tax or decennial tax). Attention oe tiperiodicity of the elicited
WTP" was listed by Pearce et al (2002, p. 265) res af the major topics of
future research for the valuation of heritage.

The article is structured in five sections. Follogithis introduction (section 1),

section 2 presents the context of Trieste Old RBexdtion 3 presents the data collection

! Among previously cited papers only very few usenj@mt Analysis while a large majority uses

Contingent Valuation. Among the researches usingj@at Analysis, the study by Morey and Rossmann
(2003) is probably the closest to our topic. Thasghors use Conjoint Analysis to investigate the
preferences for the conservation of a set of whieble monuments in Washington. However, theirystud
cannot be strictly compared to ours as they ingatdia heritage that is spread in the city.
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and descriptive results about the sample, sectipro¥ides the results of the Conjoint
Choice experiment, section 5 draws the conclusiothe research and indicates the
possibilities for future developments.

2. Trieste Old Port

In this section, we provide a brief overview on thstory of Trieste Old Port and
subsequently investigate the possible future oftea.

2.1. From New Port to Old Port

The Old Port of Trieste was built during years 18883, when the city of Trieste
was under the Austrian authority, based on theeptajf the French engineers Paulin
Talabot and Hilarion Pascal. However, it is onlyeafl887 that the warehouses and
technical/servicing buildings were built to suhstt shelters and give the port a more
definite form. In the 1920's, when the port hadniuts final configuration, it held
about 37 warehouses and 20 service buildings, smnieem of relevant architectural
interest as the hydrodynamic station (a facilityickhuses water pressure to move
goods), warehouse number 26 and the custom bédtilgs surrounding the port. Due
to the fast growing traffic of the beginning of tAéth century, and due to the intrinsic
limitation of the Old Port (in particular the lire water depth) a decision was taken to
expand the port facilities of Trieste through thenstruction of a New Port in the
easternmost part of the city (distant 4 km from @®loit). The work started in 1901.
Twenty years after its completion, what was utidrt the "new port" becomes the "Old
Port", as it is still now.

Il o1 por
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s

Figure 1: Trieste Old Port, city central area arshiNPort.
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In the subsequent years, the Old Port had a degliactivity and was the object of
numerous urban projects. Table 1 provides an oseraf the main projects developed
for the area, including an unsuccessful candidatafrdrieste for the International
Exhibition of 2008. None of these will be, eventdly, undertaken. The port area is
nowadays partly unused, hosting a few specializeidtt activities (like a terminal for
the export of living cattle, some stocking in tharehouses, and some administrative
functions related to the maritime activity like tRert Authority).

Figure 2: Snapshot of buildings of Trieste Old Port

Table 1: 35 years of unrealized projects in the Bddt, an overview.

35 years of unrealized projects in the Old Port, an overview

1974

1988 - 91

1990

1995
1997

2000

2006

Guido Canella's project based on Park, Exhibition centre, parking

Project Polis: urban neighbourhood with offices
Project Bonifica: Two marinas and offices with a tunnel connecting with the New
Port

Synthesis between Polis and Bonifica projects
Special planning scheme focused on traffic issues

Project Tergeste Pier Il : Marinas, shops and parks

Association Trieste Futura: Masterplan for the restoration of Old Port (arch. Sola
Morales)

Port Authority project for the update of Old Port masterplan (arch S. Boeri), the
project is blocked by the veto of the ministry of cultural goods

A new masterplan (Systematica e Norman Foster and partners) is proposed. It is
compatible with the listing of different buildings and mixes a large variety of
functions

2.2. Prospects for the future of Old port

The current situation of the area appears to méasgmwers as unsatisfactory because
the port area has major assets. First, it is viesecto the heart of the city (less than one
km from the virtual centre of the city and adjacemiTrieste central railway station).
Second, it is a very large area (700.000 m?). This valuable resource because,
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although Trieste economy is relatively stagnatihg, city is one whose building space
is scarce due to its geographical situation (theisibuilt on a tiny land strand, between
a plateau and the seashore).

The legal situation of the port is also peculiarisia free custom area in virtue of a
post war agreement, known as the London memorandusitpation latter recognised
by European Union Treatise. This may explain thi#icdities that emerged in the
realisation of past projects. Recently, the regmaframework of the Old Port has
undergone important changes through deliberatiériseoPort Authority and the local
administrations, who issued new building and lasd wegulation for the area. This
change will authorize a number of non-strictly rtiaré activities in the area (in a first
stage: education, shops and offices).

In this new context a number of questions aris@s€hguestions relate to the function
mix that the area will host. Functions that suclaaa can host are numerous, to name a
few: industry, shops, education, public servicessflital, schools, etc), offices, marinas,
hotels and restaurant etc; not to mention the restpa of port activity that is advocated
by part of the business community. Given the sizth® area, it would be unreasonable
to concentrate on one single use for the Old Ruttitis more sensible to think in terms
of function mix, referring at least to one main asel one complementary use.

Eventually, the future of the area raises issuesutathe conservation of existing
buildings. These buildings may be of intermediatgher than outstanding, heritage
value, especially in a city that can count on ayvwerh built heritage, it is however a
legacy of the past port history of the city. Thesitage is submitted to legal protection:
a majority of the buildings is listed and thus pated by restrictive regulations
(Marin, 2003).

In this context, we propose to use a Conjoint Asialyquestionnaire, in order to
understand what are the preferences of Triestebitdms for the future reuse of the
port. The next section presents more in detailgjtlestionnaire and data collection.

3. Questionnaire and data collection

In this section we present the questionnaire. \We ptovide information on the data
collection process. Eventually we present deseepdiata of the interviewed population.

3.1. The questionnaire

A full list of the interview questions is providad appendix. The questionnaire
consists of three parts. The first part is intrddog it contains questions that allow to
check whether the interviewee meets the targetlpbpn (people living in the Trieste
province), how much they know about the Old Poid ey already go there? are they
capable of precisely indicating its location in ttigy, etc...), closed question (would
they prefer the Old Port to become a pedestriaa?areas well as ratings of possible
future uses of the port.

A second section consists in the Conjoint Analysisperiment itself. Each
interviewee had to answer to eight conjoint chajcestions. These questions are as
illustrated on Figure 3. Two "project” alternativase presented, together with one
"status quo" alternative defined asdke no intervention and leave the Old Port as it
IS". The project alternatives are defined by fouriladgtes: two attributes describing the
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reuse of the port (main use and complementary ose)describing conservation versus
reconstruction, and one reflecting the cost ofptftegram. More in details, the attributes
were:

- Conservation and restoration of existing buildn@% (full reconstruction),
25% (only buildings with high heritage value), 50%ame as previous +
buildings of intermediate heritage value). Notetthhis attribute implies
conservation and restoration together. None of giagects presented in the
interview, except the status quo alternative, idseto conserve buildings in their
condition at the time of the interview.

- Cost for taxpayers (0, 25, 50, 100, 150 €). Btisbute expresses the cost of a
future scenario for the reuse of Old Port. It isdzhon the assumption that the
cost would incur through a special scope local Tdxs extra cost is expressed
in two different ways: single payment or the anra@lount of a decennial tax.
Half of the sample answered the questionnaire Wieh10 years payment and
half of the sample answered the questionnaire thglsingle payment.

- Main use, as well of complementary use could be of the followings: Port,
Production, Shops, Offices, Housing, Hotels andareants, Marinas, Parking,
Public services (school, civic centre).

Which alternative would you prefer?

Conservation

Cost (taxes)

Main use

Complementary
use

Figure 3: Conjoint choice interview screenshotr(gtation to English, questionnaire with 10 years
payment).

Figure 3 illustrates the screen that was presetdethe interviewees during the
conjoint choice section of the questionnaire.

A third section contains a set of supplementarycueisve questions regarding the
socio economic characteristics of the interviewsergonal net income, age, education,
etc).
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3.2. Data collection

The data collection took place from 20 may to 28 A007. The target population
was defined as the inhabitants of Trieste Provinthe survey method was based on
guota sampling. Four characteristics have beercteeldo define the quota: age, sex,
area of habitation and level of education. Thedtgf the quotas are presented in
Table 2. These targets were respected in the adlection with a deviation smaller
than 1%.

Table 2: Questionnaire target quotas (%, reprodtck®h in the collected data).

Population categories and corresponding shares

Age:

18-24 6,1
24-34 15,9
35-44 16,6
45-54 15,6
55-64 16,8
65-74 14,2
>74 14,8
Gender:

Male 46,2
Female 53,8
Location:

Neighbourhoods close to the port 29,9
Other neighbourhoods of Trieste municipality 57,3
Other municipalities in the Province 12,8
Educational level:

University degree 6,7
Secondary school 30,8
Primary school (final) 30,3
Primary school (intermediate) 27,4
No diploma 4,6
3.3. Results

The descriptive data collected in the survey ingicérst, a good level of familiarity
of interviewees with the port. It turned out that%® of the interviewees knew the
location of the Old Port, although 25% knew itsaton but could not give a clear

2 Unlike other Provinces in ltaly, Trieste Provinisechiefly consisting (87% of the population) ireth
capital town Trieste, while the 13 % of the Progiscnhabitants live in the 5 other municipalittéghe
Province. Trieste is the smallest Province of lt#lgxtends on a tiny seashore strand 25 km loaig3a5
kilometres wide. For the purpose of our study isvi@nd more reasonable to investigate prefereoces
all the province inhabitants, rather than artifigiaestricting to the municipality of Trieste.

65



European Transport \ Trasporti Europei n. 39 (2RGED-81

description of its extensidn58% of the interviewees already entered the afehe
port, mainly for professional or entertainment msgs, 42% (out of 58%) entered the
area at several occasions. Interestingly, we aglesghle what they thought was the
current use of the Old Port, and it turned out 82# of the interviewees declared it
was not used, 7% said it was used for port aawjtand 10% for parking. While the
latest answer derives from confusion (there isrgelgarking building at the hedge of
the area, but not within the area), the two othesweers should be considered as
consistent with the current situation of the area.

The second information provided by the intervieditates a concern that, the future
of the area should not only be dictated by funetiy but also by urban quality. First,
interviewees advocate a balance between the catistruof new roadso accesshe
area and the need to preserve the interior of tba fiom too much road and traffic:
while 55% of the interviewees declare "very impottaor "rather important" the
“creation of roads to connect the area with thenmaad network”, 88% of them declare
that they would prefer an area mainly pedestridimerathan the "construction of roads
within the old port area". Interviewees exhibitcabs preference for the conservation of
existing buildings: keeping "buildings with high mtermediate heritage value, half of
the existing buildings" would be favoured by 46%tloé sample; an alternative, more
modest protection (preserving "only buildings whiigh heritage value, 25% of existing
buildings™) would be supported by 45% of the popala This means that 91% of the
sample is in favour of the preservation of 25% orenof the buildings and, conversely,
only 9% of the population is in favour of a comple¢construction of the area.

Eventually we asked people to rate the differetuirki possible uses of the area. As
illustrated on Table 3, the main features emergiom these data is that there are clear
preferences for uses linked with leisure and ssar{Marina is ranking first, Hotels and
restaurant is ranking second) and services for phklic (ranking third). On the
contrary, there is a dislike of industrial and pactivities (both ranking as the two least
preferred activities).

Table 3: Rating of possible future uses of the Puddt area.

Port  Production Shops Parking Housing Officeizr\sﬁgﬁgor g(;ttzljrng Marina
Mean 3.8 3.7 4.1 4.4 5.2 54 5.8 6.2 7.5
Median 3.0 4.0 4.0 5.0 5.0 6.0 6.0 7.0 8.0
Variance 9.2 5.8 5.8 4.8 6.2 6.7 7.3 6.7 35

Note: question was phrased as "important for theréuof Old Port", 1 means not important, 10 means
very important.

These results give indication on the preferencéiriekte inhabitants for the future of
the port area. However, one limitation of such itssis that they give no indication on
the trade-offs between competing objectives, angairticular they give no monetary
measure to the benefits of the various possibleatipes in the area. To overcome
these limitations we make use of the conjoint chalata whose results are presented
hereafter.

® This situation typically occurs considering thetfthat the Old Port is adjacent to the city cdraraa,

but that the remaining part of the Old Port is Mstble, as it is inaccessible lying between thiétracks
and the sea shore. Thus, a number of Trieste itambiknow where the Old Port is, but have no clear
idea of the extension of the area.

* The area is occasionally hosting recreationalaridiral events.
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4. Conjoint choice experiment results

The conjoint choice data have been analysed usifegeht models. We first present
the results of a basic multinomial Logit. The logiodel express P(i), the probability of
choice of each alternative i, as a function ofdteehastic utility Y of each alternative.

If we suppose that the utility associated with eadternativei consists of a
deterministic and a stochastic component such that:

U, =V.+g. (1)

If we also suppose thag; has a Weibull (or Extreme Value type |) distriloutj
independent and identical among alternatives andngnmterviewees, the probability
of choosing alternativecan be expressed by the logit formula:

eVi

P() = — (2)
g

=1

where P(i) is the probability of choosing alteraatii, andV; is the deterministic
component of the indirect utility of alternative\ile suppose that the deterministic part
of the utility can be expressed as :

V.= bX. 3)

1
wheres is a vector of coefficients, an€l is a vector of attributes.

In our applicationX; consists of the following attributes:

- Annual tax: amount of annual taxation (= O foe timterviews with 10 years
taxation);

- Total 10 years tax = 10 annual tax (= 0 for interviews with single year
taxation);

- RestCons25: a spline variable that takes theevaluf the alternative has no
conservation, and the value 25 if the scenario igsplrestoration and
conservation of the most valuable 25% among exjdiunldings;

- RestCons50: 0 if the alternative has no consenvab0 if the alternative implies
restoration and conservation of 50% of the buildirdote that when using such
a codification for RestCons25 and RestCons50, tdreesponding coefficients
can be directly compared as they express theyutilibne percent of restoration;

- 8 variables that code the Main Use of the areamé@ly: port, production, shops,
offices, housing, hotels and restaurant, marinaakipg, public services
(hospital, schools, etc). These variables are cadiag effect codinyrather
than the more usual dummy codification;

® Effect coding has the advantage of making thefiberits of theses attributes independent of tHaeva
chosen as the "base variable". Moreover, it offaes advantage of making it possible to compute the
attribute's coefficient of this baseline, as mirtie sum of the other coefficients. See Henshelliiet a
(2005) for more details.
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- 8 variables that represent the complementary (8aene list as main use,
included with effect coding);

- Status quo: a dummy variable that is 1 for therahtive described as "make no
intervention and leave the Old Port in its curreitiation” and 0 for other
alternatives.

Table 4: Model estimates for MNL (both questionaaiand single questionnaire).

Model number Model 1 Model 2 Model 3
Model type MNL MNL MNL
Sample Half sample Full sample
One year tax 10 years tax ﬁ%eyﬁﬁg
n obs (choices) 1200 1200 2400
rho’ 0.232 0.172 0.196
LogLikelihood -1091 -1013 -2120
b Signif. b Signif. b Signif.
Total cost (euro) (1 year)| -0.00039 -|- -0.00049
(10 years) -1- -0.00014 -0.00011
Restoration- R-Cons25%| -0.0011 -0.0041 -0.0021
Conservation R-Cons50%| -0.0019 0.0007 -0.0005
Port -0.64|- -0.98|- -0.80|-
Production -0.77|x** -1.22[** -0.97|***
m Shops -0.28|** -0.46** -0.35[***
a Offices 0.28(** 0.49|** 0.37***
i Housing -0.11 0.01 -0.04
n | Hotels and rest 0.43|*** 1.14)*** 0.76|***
Marinas 1.71|x*= 1.93|*** 1.79|***
Parking -1.26|*** -1.57|x* =141 x>
Uses Services 0.64[*** 0.66|*** 0.65***
c Port -0.66(- -0.97|- -0.79(-
0 Production -0.55[*** -0.42**+* -0.49|***
m Shops -0.06 -0.07 -0.06
p Offices 0.23}* 0.27|* 0.24|**
I Housing -0.23(* 0.00}* -0.10
e | Hotels and rest -0.06 0.10 0.01
m Marinas 0.90(*** 0.81|*** 0.84[***
e Parking 0.09 -0.13 -0.01
n Services 0.33[*** 0.42|*** 0.36***
Status quo -0.55[*** -0.56[*** -0.54|***
Note: Significance: *** at 1% probability, ** at 5% at 10%, "-" = Non available.

Table 4 presents the results of a simple MNL modeldel 1 is calibrated on the 150
guestionnaires with one year payment; Model 2 ibieged on the 150 questionnaires
with 10 years payment. Model 3 is calibrated or8aD interviews.

68



European Transport \ Trasporti Europei n. 39 (2RGED-81

The general pattern exhibited by models 1 to 3rikisg. They indicate very clear
preferences in favour of leisure- or tourism-orgehtuses and a strong opposition to
productive uses (industrial and port) as well akipg. This is conform to answers
given through Likert scales in the first part oé tuestionnaire. Complementary uses
exhibit the same kind of preferences except thattéld and restaurants” and "Parking”
are not significant. Results also indicate thatghesent situation of the port is disliked
by the interviewees. Recall that these estimates haen made using the Effect Coding
of the uses' attribute, instead of the more usuatrdy coding. For this reason, each
coefficient of the variables that are included inist form can be interpreted
independently of the choice made for the (omittezhe variable.

Another relevant result is that neither cost n@ #hare of conserved and restored
buildings are significant in the estimates. As &ar cost is concerned, this is hardly
consistent with economic theory. As far as condemais concerned, this is not
consistent with answers given by interviewees &vipus answers of the questionnaire.
This motivated a more in-depth examination of tlaadbased on the idea that the
reasons behind these results had to be found erdgeneity of preferences among the
interviewees. This hypothesis relies on a set alesces collected in the literature on
heritage preservation and cultural goods. For mt#aGarrod and Willis' valuation of
maximum Willingness to Pay for visiting the Durhaathedral indicates that individual
willingness to pay of the interviewees varies a(1&99, p. 46). A number of researches
also found that individuals could be grouped intesters based on the structure of their
preferences. A way to identify these clusters isntike use of Latent Class where the
segmentation of the population in different clusteyx made together with the model
estimation. Applications of Latent Class to hemtagpods include the visits to Dutch
museums (Boter et alii, 2004), the preservationmarble monuments (Morey and
Rossmann, 2003 choice of recreational parks (Boxall and Adamowi2f02), the
visits made to urban parks (Kemperman and Timmesm2006; Kemperman et alii,
2005). These latest authors found that the decoitgposf the demand into four groups
noticeably improves the quality of the model. Othathods to deal with heterogeneity
rely on Mixed Logit which relaxes the hypothesis fodfed coefficients among the
population in favour of a continuous distribution.

In the next paragraphs we propose to implemenbuarinstruments to explore the
heterogeneity among interviewees in order to cleckhe existence of preferences for
conservations and aversion to costs.

4.1. A priori segmentation based on interviewekaracteristics
A preliminary approach is to make use of a priegreentation. Different segmented

models have been estimated based on characteridtitse interviewees (sex, age,
education, location, professional status, ...).
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Table 5: Segments with cost or conservation cdefficsignificant (10%).

Attribute Value Segment b P critic Number | Number of
of obs. interviewees
Conservation | 50% No diploma -0.0188 0.07 112 14
and 18-24 years 0.0117 0.07 144 18
restoration Student 0.0146 0.04 112 14
Cost 10 years | Female -0.0003 0.01 1280 160
Leave close to the port | -0.0003 0.02 728 91
gi‘;fg;]‘;ary school -0.0003 0.03 752 94
Age =55 - 64 years -0.0004 0.06 416 52
1 year Retired -0.0029 0.09 664 83

Note: estimations have been made based on spéoificzf model 3, pooling observations of one year t
and ten years taxes interviews.

Table 5 indicates that only a few among the segsneftthe population have a
significant coefficient (at the 10% confidence lgvéor the conservation or cost
attributes. Conservation at 25% is never founddasignificant, while conservation at
the 50% level is found to be significantly praisaéinly among young interviewees
(18-24 years old and students) and is significadifiked among interviewees with
low educational level.

One year tax is found significant (with the correegative sign) only for retired
people, while 10 years tax has a significant arghtiee coefficient for female, people
living in the area close to the port, people whedacational level is secondary school
diploma and people whose age is between 55 ané&4.y

These results indicate that a priori segmentatiosly mot suffice to represent
heterogeneity among the interviewees. This motdsdte investigate whether Latent
Class model would not be superior in that it retaxiee hypothesis of deterministic
clustering that is underlying in a priori segmeiotat

4.2. Latent Class estimate
The Latent Class model expresses the probabilitghalosing alternative, as the

product of two probabilities: the probability oflbeging to class and the probability
of choosing alternativeif individual belongs to class Formally:

cexp@.z) . expy. X )

C
P()=a P(ilc)P(d=a — : ?
c=1 “t qexpd.z) @ expl. X;)
c=1 =1

whered are the class membership model coefficientse the characteristics of the
individuals that are relevant for the classificatmmong classeg; are the class specific
coefficients andX; are the attributes of alternatiyeThe Latent Class approach is based
on a discrete distribution of the coefficients' teec

Different Latent Class models have been estimadseédon our data. The choice has
been to estimate separated models for the eaclowakthe questionnaire. This choice
is based on the conjecture that the existence af diferent versions of the
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guestionnaire in one single Latent Class model ccduing to serious flaws in the
clustering of the population because the versiorthef questionnaire would already
structure the data set.

Table 6: Latent Class estimates (2 classes, ondaea

Model number Model 4
Model type Latent Class
Sample One year tax
n obs (choices) 1200
rho® 0.23
LogLikelihood -1011.7
Class 1 Class 2
b Signif. b Signif.
Total cost (euro) (1 year) -0.0068 -0.0009 | -
(10 years) - - .-
Restoration- R-Cons25% -0.0070 -0.0042
Conservation R-Cons50% -0.0048 0.0040
Port 1.13 - -1.16 | -
Production 1.06 | *** -1.43 | ¥+
m Shops 1.69 [ *** -0.76 | ***
a Offices 0.92 | *** 0.27 | ***
[ Housing -1.84 | *** 0.22 | **
n Hotels and rest -1.81 | *** 0.92 | ***
Marinas 1.90 | *** 2.04 | **=
Parking =217 | ¥+ =117 | w
Uses Services -0.88 | *** 1.07 | ***
o Port 0.83 |- -1.13 | -
o Production 0.31 -0.85 | ***
m Shops 0.07 -0.15
p Offices 0.40 0.30 | ***
I Housing -1.20 | *** 0.01
e Hotels and rest -1.18 | *** 0.28 | **
m Marinas 1.35 | *** 0.90 | ***
e Parking -0.69 | ** 0.10
n Services 0.10 0.53 | ***
Status quo -1.18 | *** -0.37 | ***
Note: Significance: *** at 1% probability, ** at 5% at 10%, "-" = Non available.

The general conclusion that emerges from the esomés that only a few among the
estimates were feasible (due to convergence issugb)t was noticeably difficult to
obtain estimates for more than two classes. Tapie$ents the results of a Latent Class
model (2 classes) estimated on the questionnatreame year tax. This models include
a set of class membership coefficients (persora@nre; zone of habitation — whether
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close to or far from the port, coded as an ordesedble; education; age). This model
exhibit a significant coefficient for cost in thiest class and for conservation (50%) in
the second class. Interestingly, a larger numbeoefficients for the use attributes are
significant in both classes, compared with the #jgation without segmentation
(model 3), like for instance the coefficient forusng. However, the validity of these
results is limited considering that class membgrshodel (not reported here) has no
significant coefficient.

This observation may indicate that Latent Clas®oisthe appropriate tool to represent
heterogeneity in our observations. This may be doethe assumption about
discontinuities of coefficient values that is indwetr to the Latent Class approach. This
motivated to estimate Mixed Logit models where tthistribution of individual
coefficients is assumed to be continuous.

4.3. Mixed Logit

Mixed Logit model relaxes the hypothesis of diserdistribution that is inherent to
the Latent Class estimation in favour of a contusudistribution of each coefficient.
The coefficients6,, where n refers to the individual, are assumetealistributed,

independently ofe andX, with a distributionf ( 6/ g) where g are the parameters of

the distribution in the population, e.g. the mead aovariance. Such a specification is
useful to capture variation in preferences amomgriewees. Several distributions can
be assumed, typically: normal, lognormal, triangulaiform, etc. Instead, the error
term e is assumed to be independently and identicallyridiged (iid) Weibull (or

Extreme Value type I).

If the researcher could observg,, then the choice probability would be a standard
logit. That is the probability of choosing altenwati for individual n, conditional
on b, would be:

L (b,) = —ZXPEnXn) (5)

a expb,X,)

=1

However, the researcher does not knfy The unconditional choice probability is
therefore the integral df ; (£, ¢ver all possible variables df,

Pi = O (£) f (£ g)db . (6)

A Mixed Logit probability is the integral of standilogit probabilities over a density
of parameters, or, in other terms, a weighted e the logit formula evaluated at
different values oft , with the weights given by the density functidii b/ g) .

Tables 7 presents the estimates of a Mixed LogitlehoThis model assumes a
triangular distribution for the cost coefficient$his is conform to the a priori
expectation that cost coefficient is bound to beaghk negative. The conservation
coefficients were assumed to be normally distridugesolution that is usually invoked
when there are no contrary evidence.
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The results presented on Table 7.b indicate atsligtrease in the fitting of the
modef. One conservation coefficient (25%) is significantthe 10% confidence level.
The sign of the coefficient associated with 25% ssowation is negative, which
indicates an aversion to conservation. The standevdtion of the normal distribution
of both conservation coefficients, presented otetdba, is significant, which indicates
the existence of a relevant dispersion in the éwlstof the population regarding
conservation. Based on the mean and the estim&tedasd deviation of the coefficient
for conservation, one can estimate that 55% (c&hsahd 54% (cons50) of the
distribution of the conservation coefficients igatve.

Tables 7: Mixed Logit estimation.

Tables 7.a: Standard deviation/of

Standard deviation of

Attribute Distribution b distribution Significance
(1 year) Triangular 0.00096
(10 years) Triangular 0.00026
R-Cons25% Normal 0.0540 ek
R-Cons50% Normal 0.0276 ek

® The adjusted rho square is 0.195, to be compaitbdwl92 for a comparable MNL Model both
estimated without panel data structure.

73



European Transport \ Trasporti Europei n. 39 (2RGED-81

Tables 7.b: Coefficient estimate.

Model number Model 5
Model type Mixed Logit
Sample Full sample
One year +10 years
n obs (choices) 2400
rho 0.1951
LogLikelihood -2111.96
b Signif.
Total cost (euro) (1 year) -0.00048
(10 years) -0.00012
Restoration- R-Cons25% -0.0067 | *
Conservation R-Cons50% -0.0026
Port -1.02 | -
Production -1.19 | ***
m Shops -0.48 | ***
a Offices 0.45 | ***
[ Housing -0.06
n Hotels and rest 0.95 | ***
Marinas 2.29 | ***
Parking -1.75 | ***
Uses Services 0.82 | ***
o Port -0.96 | -
o] Production -0.64 | ***
m Shops -0.10
p Offices 0.28 | **
I Housing -0.13
e Hotels and rest 0.06
m Marinas 1.07 | ***
e Parking 0.02
n Services 0.44 | ***
Status quo -0.59 | ***
Note 1: Significance: *** at 1% probability, ** &%, * at 10%, "-" = Non available.

Note 2: Due to algorithm conversion reasons, thedeh@stimation does not take into account the tegea
observations nature of the data (panel).

4 .4. Model with use interactions

Eventually, we tested the existence of interactianwng the different uses. The
reason for these other estimates is both to inyasti potential complementarities
among uses and to check whether the existenceesé tbomplementarities may be an
alternative potential reason for some limitatiolish® MNL models. In other words,
other than heterogeneity, does the existence efaantions between the uses explain
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why cost and conservation coefficients are notiBaggnt in the various models that

were estimated? Table 9 provides the estimatesead’ unteractions coefficients where
each use interaction variable is defined as thelymoof two dummy variables (for

instance the attribute representing the mix Podilfin+ Shops (complementary) takes
the value one when these two uses are proposdtkinansidered alternative and the
value zero for other uses). Each column correspaods main use, each line to a
secondary use. The mix Shops + Production is chasean (arbitrary) baseline for the

estimation.
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Table 8: Coefficient of the cost and conservatioefficients (model with uses' interaction).

b Critical probability
1 year tax -0.00034 0.64
10 years tax -0.00012 0.09
R-Cons25% -0.00139 0.62
R-Cons50% -0.00025 0.85
Table 9: Coefficient of the use mixes (model witlesi interaction).
Main use Port. Prod. Shops Offices Housing
Compl.
Port. - - 0.00 - - 0.81 * 0.29
Prod. 0.72 - - 0.96 o 0.71 0.83 *
Shops 0.85 * 0.55 - - 1.46 ok 0.73
Offices 0.84 * 0.25 1.03 * - - 1.65 ek
Housing 0.38 -0.03 0.61 1.94 ek - -
rHe‘;tte'S and | 504 -0.19 136 % 173 w126 e
Marinas 0.93 * 1.44 ok 1.94 ok 2.63 ek 2.26 ok
Parking 0.47 0.63 0.92 * 1.66 ek 1.15 *
Services 0.92 * 0.01 0.91 * 231 ok 1.45 ok
Main use Hotels and Marinas Parking Public
Compl. rest Services
Port. 1.17 * 2.12 ko 21.09 0.92 o
Prod. 1.24 ok 2.40 o -0.84 1.43 ek
Shops 1.73 ok 3.16 o .0.44 1.67 ek
Offices 1.96 ik 3.60 ik 0.07 2.22 ok
Housing 2.20 ik 2.97 ik 0.12 1.71 ek
rHe?stte'S and - - 289 w027 1.87
Marinas 2.81 ok - - 0.93 * 2.49 ek
Parking 1.96 ik 3.09 ik - - 2.69 ok
Services 2.90 ik 3.58 ik 0.14 - -

Note 1: Significance: * at 10%, ** at 5%, ** a4

Note 2: The models are estimated based on a durodification for the uses' mix. For instance, thaftguration
where main use is Productive and secondary useridsPcoded by an attribute that takes value 1nathe proposed
alternative has theses uses, and 0 in the othatisihs. We recall that the mix (main use = shogb@mplementary

use = port) is taken as the (arbitrary) baseline.
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The conclusions emerging from Table 8 and Tableetwaofold. First, they indicate
that, when interactions between uses are takeragdount, the only coefficient for cost
and conservation that is significant is the coefht for the 10 years taxes, this is
slightly more satisfactory than in the base modabdel 3), but does not solve all the
problems linked with the lack of significance oksie coefficients. Second, regarding
the interactions between the uses, the main pattererging from Table 9 is that the
main uses that are significant in the other modgihmtes are still significant when
combined with another use. Marinas still exhibie thighest coefficients, whatever
complimentary use is proposed. Hotels and restaataa rank high. This happens even
in circumstances where the complementary use ikelislike, for instance, when Port
and Production are proposed as complement to Maondlotels and restaurant. The
most appreciated uses' mix is Marinas + Offices, ntost disliked mix (with at least
10% significance) is Office + Port. One can alstertbat some uses are significant only
in certain combinations; this is for example fore tmain use as parking that is
significant (at the 10% probability) only with maais as a complementary use.

5. Conclusions

In this article we have used choice-based Conpiratlysis to explore the preferences
of Trieste inhabitants for the future of the OldrtParea. Thanks to a first set of
questions, we found that Trieste inhabitants haveh@vledge of the Old Port that
seems sufficient to consider their preferences @snmgful. Second, when asked about
the future of the port, interviewees declare toimdavour of the conservation of
existing buildings. They are also in favour of aegwminantly pedestrian area,
indicating a preference for a "soft" developmenhesne. They also exhibit clear
preferences in favour of the introduction of masinhotels and restaurants and public
services, and are against port or productive dgtiVihese results, obtained through the
use of conventional poll techniques are completigld @onjoint Analysis questions that
are more novel in the area of urban studies.

The Conjoint Analysis experiment confirmed prefeenof the inhabitants regarding
the uses. However, it failed to measure a significafluence of cost and conservation.
This observation persisted even when considerirggmeatations, except for a very
limited number of segments (mainly cost for womeonservation for youngest and
most educated interviewed). Other modelling techesy which are more capable of
dealing with preferences' heterogeneity, have le@emented on our data set. Latent
Class models proved to be relatively inefficientidentify relevant clusters. Mixed
Logit provided a better result, where one cost ficehnt (10 years taxes) and one
conservation coefficient (25 % most valuable hga)aproved significant. This latest
model indicated the existence of considerable bgaareity among the data.

As far as policy implications are concerned, ounatesions are manifolds. First, the
strong preference in favour of touristic and legsoriented uses (marinas, hotel and
restaurants) appears very clearly. The reluctamgmit and industrial uses is also very
strong and is conflicting with the evidence thattsuses contribute to the prosperity of
the city, and that locations, alternative to the ©brt, are barely available in the Trieste
area, except for limited extensions in the eastestipart of the city (New Port). As far
as conservation is concerned, the authors canamkiyowledge a conflict between the
strong support to conservation expressed by tleevietvees in the initial section of the
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guestionnaire (91 % of the interviewees are in @awaf conservation, whether 25 % or
50 % of the existing buildings) and the non-sigiafice of the conservation attribute in
different estimations based on the Conjoint Analydata. Our analysis suggests
however that the reason for such a result is pigbtb be searched for in the

heterogeneity of inhabitants' preferences. Whethaelling techniques, other than the
ones we have implemented, are likely to properprasent how heterogeneity affects
preferences for conservation is still an open golesOn this point, we hope that other
applications of the technique will be availablender to complement our results.
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Appendix
Questionnaire

The University of Trieste is making a study on fimeire of Old Port,
(...)

1. First of all, we would like to ask you a few geal questions
2. Are you resident in Trieste (city and Provinc¥)jR
3. or do you leave (incl. temporarily) in Triesteyavay? Y/N

4. In which commune are you leaving?
(list ...)

5. In which neighbourhood (only for people leavindrieste city)?
(list ...)

6. Since how long do you leave in Trieste (years)?

7. Can you describe us, in a few words, wheredatkx the Old Port?
(Based on the description provided, the interviealassifies the interviewee in one of
the three categories)

1 - answer is correct

2 - answer is partly correct

3 - answer is wrong

8. Did you already enter the Old Port?
1 - never
2 - yes, once
3 - yes, more than once

9. In which occasion(S)?.....ccccccveeeeeeeeiennnn.

10. What would you say is the main use of Old Ratay (one single answer)?
(list ... 9 uses + unused)

11. We will now ask you a few questions about tbeure of Old Port. We will
specifically ask you to think about various possibse of the Old Port.

12. How would you assess these potential reuségeddld Port?

Please, give a rate from 1 (not important) to Jryvmportant).
(list of 9 uses)

We will now ask you which future use of the Old Psgems the most prioritary to you.
In other words, which uses should be implementest?i
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13. Rank the following uses by order of priority.
(list of 9 uses)

14. In the prospect of a reuse of Old Port, cowd indicate us which of these two
possibilities would you prefer?

1 - Make the area prevalently pedestrian

2 - Create streets inside the area

15. In the prospect of reusing Old Port, how muohydu think the creation of new
roads for connecting Old Port with main road infinasture is important?

1 - very important

2 - quite important

3 - not very important

4 - not important at all

16. As far as existing buildings of the area araceoned, how far should they be
protected?

1 - only buildings with high heritage value (25%tloé buildings)

2 - buildings with high and intermediate heritagéue (50% of the buildings)

3 - none. The whole area should be reconstructed

CBC section:

In this section, we would like to ask you about iypteferences for various scenarios
for the future of the Old Port. Three different pibgdities for the reuse of Old Port will
be presented to you. The first two are defined lsetof attributes. The third one
corresponds to the current state of Old Port. V@dalavask you, each time to indicate
what is your preferred alternative.

17. eight choices set are presented to the inigeds.

18. In the choice sets that we have just preseybed do you remember how was
proposed to finance the reuse of Old Port (upaosvers).

1 - one year tax

2 - 10 year tax

3 - permanent tax

4 - 2 years tax

5 - none among these 4

We now would like to make a few questions about you

19. Education

1 - University degree

2 - Secondary school diploma

3 - Primary school (final)

4 - Primary school (intermediate)
5 - No diploma
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20. Are you?

1 - self employed

2 - employee (public sector)
3 - employee (private sector)
4 - Retired

5 - Student

6 - looking for a job

21. What is your profeSsion? .........cooveeiiiiiiiiiiiiiieieneenns

22. Can you indicate your age?

1-from 18 to 24
2 - from 25to 34
3 - from 35 to 44
4 - from 45 to 54
5 - from 55 to 64
6 - from 65 to 74
7 -over 74

23. In which interval is your income (personaleatiaxes, per year, euro)?
0 - non income
1-<7.500 euro
2 - from 7.500 to 10.000
3 - from 10.000 to 15.000
4 - from 15.000 to 25.000
5 - from 25.000 to 40.000
6 - from 40.000 to 75.000
7 ->75.000

(If answer to question 23 is 0)
24. In which interval are the revenues of your letnatd (after taxes, year)?
0 - no income,
1-<7.500 euro
2 - from 7.500 to 10.000
3 - from 10.000 to 15.000
4 - from 15.000 to 25.000
5 - from 25.000 to 40.000
6 - from 40.000 to 75.000
7 ->75.000

(If answer to question 23 is >0)

25. What percentage of the total household revenee your personal revenue
represent?
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