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Abstract

The estimation of the noise impact caused by ro@igtt transportation is critical to have
acknowledgment of the ambiance pollution causedrdnd traffic crossing geographical areas
containing important natural resources. Thus, oarkwproposes a within-subject survey where a
Contingent Valuation Method (CVM) is combined w#Haboratory economic experimental auction.
Our study objective is to measure the willingnesgay (WTP) for reducing traffic noise nuisances
due to freight transportation in the region of NagaSpain. A special focus is made regarding the
measurement of the hypothetical bias, when a casgrais done between hypothetical WTP, coming
from the CVM study, with real-incentivized one, #®e outcome of the economic experiment.
Additionally, statistical analyses are conductedrider to find explanation factors for these outeem
Results suggest a strong evidence for an upwardthgfical bias (from 50% to 160%) indicating the

income, the educational level, the gender, an@ddfecas the main factors which explain that bias.

Keywords: Willingness-To-Pay; Transportation Externality; B®j Contingent Valuation Method;
Laboratory Economic Experiment



1. Introduction

After the industrial revolution, freight transpdrten became a key sector in industrialized coustrie
as a basic determinant for economic and socialiaes. This key role of transportation has been
enhanced in the European Union during the perioB02®15 with the development of new
transportation regulations. The transportation mangction is connecting consumers and producers by
promoting specialization and accessibility to a evihriety of merchandises. Moreover, from the
social point of view, the importance of leisureated activities makes transport an essential atbion
human relationships development.

Furthermore, time and cost savings, among othees,tlee direct benefits derived from freight
transportation system, which presents a greatereist in transport literature. However, the reatco
of moving freight from the raw material sourcesg tmanufacturing or distribution centers and to
consumers is borne not only by the stakeholderd) as logistic company owners, but also by other
members of society who may not benefit directlyrfrthese movements. In the economic literature,
this is known as negative externalities (Demirlet2015). Additionally, following some meaningful
authors (Xiao et al. 2012; Demir et al. 2014; Penvet al. 2017), the consideration of this kind of
nonconventional costs has traditionally been scanckits analysis has not reached the depth that it
significance would be advisable.

Negative externalities are particularly significamtroad transportation crossing geographical aoéas
special natural value. One of these areas areytlemé&es in Europe, natural border between Spain and
France, which has also a high density of road itrafhainly trucks. In fact, more than 140,000
vehicles cross daily the Pyrenees (circa 90% usiadwo main motorways which reach the border in
Irin-Behovia and La Junquera, Western and Easiramges of the mountainous range respectively),
being freight trucks almost 30,000 of them (Spaistnch Observatory of Pyrenees Traffic, 2015).
Moreover, the noise and air pollution costs aregeast, four times higher in mountainous areas in
comparison with flat areas (INFRAS, 2017). SimyarDemir et al. (2015) listed some negative
externalities associated to freight transportasiooh as noise or air pollution (mainly €€missions).
Thus, these authors provided a selection of magetseasure, at different levels of accuracy, their
impacts in terms of decibels, in the case of no@refuel consumption, when estimating £0
emissions. Nevertheless, there is not enough titexrdo reach a consensus regarding the economic
values of these freight transport externalitiexsithe valuation processes are data-intensive and
requires a good deal of subjective judgement (MoKimet al., 2015).

These economic values are indeed a necessity lfcpalthorities want the implementation of cost-
benefit analyses in possible regulations, levetgdges and subsidies, or in transport infrastmestu
investments. In this case, implementing efficieahsport systems need proper adequate assessment

of external costs, as optimal transport policiepljimecessarily the computation of adequate social
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marginal costs, as the sum of marginal privatescasatd of marginal external costs (Nijkamp et al,
2003; Willis, 2005). Likewise, it is necessary tnsider that there are many different ways to assig
monetary values to externalities, but most of thietowed the methodology called ‘Damage
Function Approach’ (Adamowicz, 2003) that assunies the externality damage has already been
done. However, in most cases, the damage causkisyic activities in the environment cannot be
directly observed. This is often developed usirgydb-called ‘Impact Pathway Approach’ (European
Commission, 2003). This scheme begins with theutation of emissions originated from logistic
activities, tracking their diffusion and, in the sea of gases, their chemical conversion and
concentration at different spatial scales. Usudlhg following step is a review of the receptors’
response, such as people, animals, vegetationjcghybjects, to these emissions. These responses
will normally be negative, representing a welfaves. Hereafter, those losses have to be quantified
and translated into monetary values to considentiniéo public decision-making processes during the
implementation of transport policies.

Overall, there are two valuation methods in extifiaa costs estimations (Boyle, 2003). The firseo

is related to Revealed Preference (RP) studieshinohaan environmental cost is inferred from current
changes in people’s behavior (using, for example hiedonic pricing methods, see e.g., Andersson et
al., 2010). The second one is the Stated Prefer@Resurveys, in which participants are asked for
their willingness-to-pay (WTP) in order to remove externality, or at least to mitigate its negative
effects. The WTP methodology looks for the maximmametary amount that an individual is willing
to pay to avoid an undesirable event (Wang et28118; Bazrbachi et al., 2017). The Contingent
Valuation Method (CVM) is often used, consisting an stated-preference technique in which
respondents are asked for their willingness totpgyass from a current environmental scenario to a
contingent (hypothetical) one with better enviromtaé characteristics.

The CVM, however, presents some drawbacks due dofdbt that the survey context could be
considered to be artificial because the respondesds WTPs may be different from what they are
answering. Concerning this methodology, there rehla large discussion in the literature regarding
the concept of “hypothetical bias” that states teptial gap between real and hypothetical individua
economic valuations (Murphy et al., 2005). Carsod &roves (2007) have argued that the correct
opposition between methods is about the conseqaaidbe survey. Actuallyas defined by Carson
and Groves (2007), a survey is ‘consequential) ifhe agent answering a preference survey question
must view their responses as potentially influegdime agency’s actions, and (ii) the agent needs to
care about what the outcomes of those actions nightf one of the previous conditions is absent,
then the survey is ‘inconsequential’. It could ligpdtable to consider that stated preference iNisl C
survey are really consequential, given that paicis do not know precisely how, when and how
much the possible policies/actions will impact th@érsonal situation regarding the peculiar problem
they are asked about. Nevertheless, these possihlequences are rarely explicitly and precisely

stated for respondents. In order to cope with gpli@k and precise consequence, it is used the



experimental economics method for two reasons fiféteone is the implementation of immediate and
real outcomes (money) for noise reduction scenalggending on participants’ choices. The second
one is to enable a group decision-making processekpurces that should be used for increasing a
public commodity related to noise mitigation. Oredmand, the motivation of the current study is
based on the importance of noise in road transpamtand its difficulty of estimation of the paynten
for the noise abatement in areas of great enviratehémpact as the Pyrenees Mountains. On the
other hand, the main contribution is that, to tlestlof authors’ knowledge, this paper is the omg o
to use an experimental auction procedure that gtega incentive compatibility to measure
willingness-to-pay for freight noise reduction. Aatly, as explained by Cummings et al. (1997): “An
allocative mechanism or institution is said to eeintive compatible when it rules provide individua
with incentives to truthfully and fully reveal tmgireferences”. In a laboratory economic experiment
in the UPNA (Public University of Navarre) premisesspondents were endowed with real money
that actually was paid as their WTP. It also ermble to make a comparison of this experiment with
the results of a Contingent Valuation Survey by lengenting a within-subject analysis. Trying to
give a first insight of the results, it is foundatirespondents exhibit a significant hypothetidakp
that is to say a hypothetical WTP being much greiten real WTP, and that a minor but significant
part of them are zero protesters. Additionally,esalr explanatory variables of this bias have been
identified and analysed. Thus, this paper is stmect in the following way: Section 2 reviews the
related literature with transport externalities dmeir corresponding WTP; while Section 3 presaiits
the details of our survey design. Additionally, &@t 4 provides the empirical results related te th
survey and Section 5 performs the results discosdtmally, Section 6 provides the concluding

outcomes.

2. Literaturereview

Research interest in freight transportation exié@s has continuously expanded because of the
increasing impacts on economy, environment, clinete society. For example, Ranaiefar and Regan
(2011) classified truck negative externalities i@ four groups: firstly, social externalities, winic
include noise pollution, accidents and visual ision; secondly, economic externalities that address
congestion, road damages, and longer travel tith@stly, ecologic externalities, which account for
climate change and biodiversity destruction; andlfy, environmental externalities for air pollutio
water pollution and waste products. For a deepescrg#ion on main negative road freight
transportation externalities, the reader is refeteeDemir et al. (2015), who present a painstdiing
analysis of the main transport externalities.

A large set of methods can be considered in omardgasure stated or revealed values regarding non-
market goods, e.g., nuisances, such values bethgrea willingness-to-pay to obtain a certain

reduction of damage level or a willingness-to-at@epertain increase in this damage level (Horowitz



and McConnell, 2003). Other important referencdated to noise pollution caused by activities

related to transportation are Malvestio et al. @0Rajeev et al. (2017), and Sen et al. (2017).
2.1. WTP for Noise in the transportation sector

Broadly speaking, the first characteristic in WTieitation through CVM is the discrepancy of stated
values from a situation to another one. One ofitii@l studies regarding the evaluation of trangspo
externalities costs was done by Wardman and Brig&®04), who made stated preference studies of
the monetary valuations of traffic related noisel air quality. Recent studies by Instamto et al.
(20144a,b), with more than 5,200 respondents in @wentries in the European Union (including
Spain) provides WTP estimates for noise reductiavirty a median value between 20 and 40 euros.
Restricting the scope to Spain, and in the samgrgebical area as the one presented in this study,
Lera-Lopez et al. (2013), surveying 900 people, suezd the mean WTP for noise reduction to be
8.22 euros, and being around €12.78 for respondigittg in a high-polluted area close to highways
and exposed to a noise reduction scenario from #0dBOdB. This study has partly followed the
Lera-Lopez et al.’s (2013, 2014) methodology and imgplemented a survey in the Pamplona area
(Navarre, Spain) in the surroundings of the SpaRigienees.

Thus, Lera-Lopez et al (2013, 2014), found, inrtk&idy in a similar scenario in Navarre (Spainthwi
different noise levels, an average WTP rather legarding the expected values in the literatureor€9
average based on 900 surveyed people. This resgltalgo analogous to Arsenio et al. (2006) and
Sanchez et al. (2018). Correspondingly, they abs®ved a high proportion of zero protests (around
66%), i.e., people who consider that either theyrant responsible for the noise control policylayt

are already paying enough taxes, what would implgfasal to pay anything else. Likewise, a well-
established fact is that the mean response is ggngreater than the median of the same survey
results, which reveals that the statistical distiitmn that fits those data is positively skewedisTh
situation is due to the high frequency of zero arsw

In contrast, Istamto et al. (2014a) report a d#ferrange of mean and median values for WTP for
noise reduction, which are respectively, €75 and, #2 a more generic scenario where respondents
were confronted to the information regarding thesaeffects in health, such as heart attacks, sever
sleep disturbance, severe annoyance, or poor geaédifiormance for children. A consequence of this
description of real disturbances of noise on hedltay managed to obtain higher values of WTP,
even considering that their survey does not giwe fanecise health impact regarding pollutants or

noise as reported in this study.
2.2. Hypothetical bias for noise damage in the trangpior sector

The hypothetical bias refers to a situation whatéviduals state different amounts of willingnees-t
pay or willingness-to-accept for identical choidkat differ only in the associated commitments. In

one case, there is a real commitment for the iddadi (for instance, to receive or to pay a certain
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amount of money for making a choice) and on thermtase, there is no commitment at all for the
respondent (Hensher, 2010). Or much easier, itdcas$ert that hypothetical bias can be defined as
the difference between stated and revealed vaMesphy et al., 2005). Therefore, two questions
arise about this hypothetical bias: the first aneelated to its magnitude, the second one is coade
about the factors that potentially explain it. Gaitlg speaking, it is agreed that the evidence etigp
the claim that hypothetical valuations exceed k@dliations. Thus, Harrison and Rutstrom (2008),
surveying 35 studies, computed the hypotheticad iefined as the ratio hypothetical stated value
over the real one -1) between -46% to 2600%, botlooled that there is a clear upward bias for
hypothetical methods. In the field of transportiemvmental impacts, there had been even much more
debate about the existence of such a bias (Fifer,62014).

3. Geographical scope and design of the experimental survey
3.1. The survey geographical scope

This study is focused on the Autonomous Commurnitiavarre in Northern Spain. The Navarrese
region is located next to the border between Spauh France, being one of the seven European
regions next to the Pyrenees: Catalonia, AragonaNe, Basque Country, Aquitaine, Midi-Pyrenees,
and Languedoc-Roussillon, apart from the Principaf Andorra. The first four regions are Spanish,
while the following three regions take part of Fsanbeing Andorra an independent country. The
selected study area was chosen because of itstamperas a natural boundary between Spain and
France, and crossing the Pyrenees is a challerigsigfor the transportation activities of logistic
companies who want to move merchandises from thealy Peninsula to the rest of Europe, or vice
versa. Thus, more than 130,000 vehicles, almost 8b%hich are freight trucks, cross daily the
Pyrenees (Spanish-French Observatory of Pyrenedfic]r2015). In fact, the Pyrenees is a region
with very dense road transportation traffic, witle tbusiest routes located close to the mountains in

Catalonia (La Junquera), and the Basque CountrNardrre (Irin-Behovia) (Figure 1.a).

Figure 1. Geographical scope: Importance of Navarr¢he Freight Transportation crossing the Pyrenee
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Fig. 1.a. Map of freight transportation crossingtRyrenees in both Fig.1.b. Map of Navarre showing the main
directions. The bolder is the line, the more inteass the traffic. transportation routes for trucks.

These routes cut through areas of great ecologalak. Currently, these crossing points are greatly
impacted as a result of road traffic. This rese&oclises on the main international routes crostiag

Pyrenees in Navarre. Thus, five main routes aresidered (Figure 1.b), all crossing Pamplona (the
capital of Navarre) and ending in France. Thesdemyuwhich pass through various towns and

villages, include from highways with heavy traffacquiet national routes.
3.2. Survey general description

From a generic point of view, the survey combinesithin-subject design by implementing both a
hypothetical valuation survey (CVM) and a real-mpmEonomic experiment. For the real-money
experiment, the Horowitz’'s (2006) method was chopsghich implements a group presentation
format. Technically speaking, the survey developmeaok place in two large computer rooms that
were available at the Public University of Navarire,Pamplona (Spain). The selection of people
taking part in the survey is based on the impogarfchaving participants of different ages, income
levels, and interests. Respondents for the suramedrom two sources: i) newspaper advertisements
and ii) a special call for the students at the Rubhiversity of Navarre made by their students’
representatives. Other participants were contabiedlifferent methods in order to increase the
candidates’ diversification in the selection pracdsut the two previously cited sources explain the
origin of 85% of the participants. However, thidestion procedure presents a great difference
between the whole population in Navarre, and thHectsd sample, in young people (9.87% in
population versus 52% in our sample) and old pe@®86 in population versus 4% in our sample)
percentages. The reason of this bias in young &hpgemple in due to the calls we made to partieipat
in our experiment: general call to students in thEBNA (Public University of Navarre) and



advertisements in the local newspapers. Neverthelbss bias was caused on purpose to avoid
underestimating the WTP. According to Sanchez.g28118), Lera-Lopez et al. (2012), and Istamto et
al. (2014a,b), there a risk of underestimation ofRMn a list of countries which includes Spain.
Therefore, having the purpose of obtaining an atewalue for WTP, a greater percentage of young
people were selected, because they are usuallg poogive higher values of WTP in environmental
externalities mitigation.

Two successive sessions were carried out on JuP@14, Each session included 25 participants and
took approximately 90 minutes. At the beginningeath session, each participant received written
instructions that were read aloud by one of theegrgenters. These instructions explain as clear as
possible the entire sequence of actions that arweguespondent has to follow (see the Appendix A
about the instructions for CVM and the economicegipent). These actions are also described in the
following subsection.

The main characteristics of the survey respondamgsdepicted in the Table 1. With regard to
behavioral factors related to life styles and hea6% of participants ate fruit, at least onceag, d
82% slept around 8 hours, 80% usually did sport269@ smoked. Note that a half of the sample were
not worried at all about noise, 60% were very iested in local economic and political issues;
meanwhile 54% were very concerned by global ecoon@nd political issues. Finally, data from the

performed surveys are available from authors osamable request.

Table 1. Main characteristics of the survey pagaits in the economic experiment performed in the
Public University of Navarre on June 7, 2014

Variable\ Cat. N (participants) = 50
I ncome level Less than 1,000€ 1,000€ - 1,700€ €1,700 - €2,800 reMmn €2,800
% 12% 36% 26% 26%
Age 18-24 25-50 Older than 50
% 52% 44% 4%
Occupation Student Unemployed Working Retired
% 60% 14% 22% 4%
Level of studies | Low or no studies Medium level University training
% 4% 28% 68%
Gender Male Female
% 48% 52%

3.3. The survey sequence

The survey is compounded of two sessions: a finst@evoted to noise evaluation and a second one
devoted to air pollution assessment. Both sessiawe the same structure and search to elicit
hypothetical and real WTP from the survey respotsdeiated to noise and air pollution respectively.
The noise survey is organized in two questionnaieded H1 and R1 (see Appendix A), which ask
guestions about noise WTP from the hypotheticath@it economic experiment implementation) and

the real (with economic experiment implementatipojnts of view respectively. After the noise
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survey (first session), an air pollution survey c(g® session) is built following the same
methodological tenets than the noise one. Note ttliatpaper pays the attention only to the noise
survey. Within each session, there were three sasaesteps (Figure 2). In a first step, two noofipr
organizations aiming at promoting environmental tgction and actions to reduce health and
environmental damages due to transport noise aridsims were asked to make a presentation
highlighting their contributions to improve transpexternalities. These organizations explained the
goals and the actions they were currently makingrater to face air and noise pollution problems.
The first organization was a local one, mainly fed on the region of Navarre, Red NELS
(Association of Local Authorities from Navarre forSustainable Development (see

http://www.pamplona.es/VerPagina.asp?idPag=14835Hd&a=1), and the second one was

Greenpeace, with a representative from the Nawvarres section (see
https://greenwire.greenpeace.org/spain/es-ES/#g ditganizations selection was essential to the

methodological design, because both have as aamissihelp respondents to enhance their WTP to
mitigate externalities. Furthermore, the choica dbcal and a global organization searches to have
close commitment of the respondents with envirortaleissues. Before the survey development,
each association was clearly asked for their digts/in order to fight noise and air pollution cedidy
transportation in Navarre. The presentations ondes randomly chosen, and each presentation lasted
exactly 20 minutes. This procedure ensures soméyehatween organizations when the survey

respondents will be further required to contribiitencially to one of those associations.

Figure 2. The noise survey sequence for each sessio

1
Noise Survey
and Experiment

After this presentation step, the survey resporsdevére asked to answer the noise survey that
includes two questionnaires H1 and R1 (hereafegrss® and 3, respectively): H1 presents a survey to
elicit hypothetical values of WTP and R1 present®a-money experiment (See Appendix A for
further details). Actually, in the sense of Carsmid Groves (2007), Part 2 is inconsequential wiserea
Part 3 is consequential. Figure 2 describes theermirvey sequence for each session.

During the hypothetical questionnaire H1, partioigeanswered some questions related to noise issues

and, particularly, the amount of money they woulty io reduce the noise damage in a certain



proportion (WTP). During the answer to R1 questairey they were requested to state first, which
organization they would choose to donate and afteramount of money of their contribution. These
amounts, either hypothetical or real incentivizagdre chosen after respondents received specific
information about the situation of the road tram&dmn crossing the Pyrenees in Navarre and the
traffic problems in Pamplona, along with their mo@énd environmental impacts.

In each incentivized part (having a real-money expent), the same statement was proposed for each
group member by implementing the group method éxgthin this paragraph. Thus, each participant
in a 25 people-group was endowed with €60 (arouB@66) from which the participant has complete
availability. The estimation of this amount of €&8s based on earlier studies made by Lera-Lopez et
al. (2013, 2014) where respondents had three pesbid prices: €15, €30 and €45. This €60
endowment is designed to allow the respondentayotipe aforementioned amounts of money as a
way to show their WTP. Nevertheless, it is cleat tthis budget constraint has also an important
influence on the WTP the respondents would pay.

Moreover, the hypothetical surveys were performsishgi a traditional answer sheet with a pencil,
while the real-money experiments were conductedutyin individual computers under the Z-Tree
Platform (Fischbacher, 2007At the end of each session, the associations vioemed about the
experiment results regarding the monetary coniobutade by each group. Two sessions of 25
participants were run in a single day (7 June 2@1#h)e premises of the Public University of Naearr

in Pamplona (Spain).
3.4. The stated-preference valuation survey

In the noise survey first step, the participantsemequired to state a hypothetical WTP after being
exposed to successive noise levels of 70 dB(A) ShdiB(A). After having heard those types of
noises, they had to provide their WTP for a noisgéuction from 70 dB(A) to 50 dB(A). Similar
guestions were designed to measure the sensit¥ithe participant to a particular damage, their
ecological distress, their local and global concemnd their perception about the intensity of an
environmental impact. Finally, other battery of spiens was set to obtain information about
individual traits of the survey respondents, sustgander, age, income level, social class, level of
studies, car owning, self-report about health @rtsdoing, food, smoking and sleep habits, noise
perception at home, or their knowledge about the-profit organizations being present during the
session. All these socio-economic characteristiegewequired in the questionnaire Q (see Appendix
A).
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3.5. The real-money experiment
3.5.1.The revelation mechanism: A Group Format Auction

In order to elicit WTP for noise pollution reductian the incentivized section of the survey, a
valuation experiment inspired by Horowitz et al99®) and Horowitz (2006; 2008) was run that
builds upon a group presentation format. This fdarmasures a truthful revelation of individual
willingness-to-pay. The experimental procedure esatibed as follows. In the group format, each
participant belonging to a group of size N is eneglito state her/his WTP to obtain a certain level
reduction for a given damage; by indicating how mo€a given endowmerE s/he would be ready
to allocate to reducing damage actions.

All WTP statements were anonymous and simultangocsllected through a computer in a first
round. In the second round, the revealed WTPsaanleed from the lowest vald#h to the highest one,
€B; wherei=1,...N. Then, let it beEx a random number uniformly generated betw€bnand€B.
Therefore, the following rule is applied to settidividual payoffs. If more than 50% of the indivil
statements that lie betweety @nd &; are greater or equal tax€then each group member gets
privately €(E-x) and, as a consequendg\x are allocated to environmental damage reduction.
Conversely, if less than 50% of individual statetagaomparison with the median bid) are greater or
equal to€x, then each group member gets privatély and nothing is allocated to environmental
damage reduction. The Figure 3 explains the afanéioreed auction mechanism

This procedure frames a standard WTP experimentafarollective choice, as the experiment
highlights, on one hand, the valuation exercisthatindividual level of each participant, and, be t
other hand, on a public choice decision, sinceitldévidual values are used to make a collective
choice. Thus, this auction mechanism ensures fMelation of individual preferences. Other
experimental procedures, frequently used for vadaags for instance the Becker-De Groot-Marschak
(BDM) methodology, (Becker et al., 1964) or the &et Price Vickrey’'s Auction (Vickrey, 1961)
should also ensure this full revelation of prefeen Nevertheless, the Group Format compared to
aforementioned procedures has the advantage olidtighg clearly the public choice dimension of
the environmental valuation problem faced by irdlinls, due to the fact that noise pollution is a
negative externality. Moreover, the median-valuenadian-voter approach, that was applied in this
case, has some interesting properties, and itentive compatible under a broad range of condition
It is not the case for BDM procedure or Vickers'ction, as it was established by Horowitz (2006)
and also empirically highlighted by Bohm (2008) floe BDM procedure.

Figure 3. The group format for auctioning on a galgood
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3.5.2A numerical example describing the cost assignmpeotess in the auction mechanism

The group format presented above and used in tingeg is the same as the Random Price Voting
Mechanism presented by Messer et al. (2010). A deracteristic of such mechanisms is that a
purely self-interested individual has a weakly doamt strategy to bid her/his true value. Let us

briefly illustrate why the group procedure is intte@-compatible with a simple numerical example.

Assume three risk-neutral bidders, each one dermtedi=1, 2, 3) that have home-grown values for
noise reduction that al&@TP,= €1, WTP= €0.5 andVTR= €0, and that they should report a bjdor
reducing noise. Note that individual values arenraized between €0 and €1 for simplicity, in the
same way that probabilities lie also between 0 andlet assume also that each bidder gets an
endowment E = €1. According to the assumptions described inptieeious paragraphs thatxf the
random price for reducing environmental damagdghdr than the median bid, no damage reduction
is implemented whereas all bidders would payf& is higher than the median bid.

Thus, let us assun&x to be uniformly distributed between the minimuntiuea(€0) and the maximum
value (€1). In the experiment, each bidder getsyofd of € WTR-X) if the public good is created
(i.e., damage reduction is implemented) and €0ojzetherwise. Let us consider firstly the median
bidder. If s/he reports her/his true bid (ils €0.5), her/his expected payoff is the probabitify
having anx lower or equal than 0.5 multiplied by the diffecerbetween her/his true value and the
expected price of the public good, plus the prdiglof havingx higher than 0.5 multiplied by zero
(as bidders do not get any private value if thelipufpood is not created). The expected price if
x < 0.5 is, given the properties of uniform distributio®).25 and as a consequence the expected
payoff for telling the truth is €&@j = 0.5(€0.5 - €0.25) + 0.5(€0) = €0.125
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Assume now that the median bidder underbids (eegaqrtsb,=€0.3 instead of €0.5). As the median
bid equals now €0.3, the expected price conditibmahe fact that x< €b, is (€0.3- €0)/2 = €0.15.
Her/his expected payoff is therefore 0.3(€0.5-€p.#50.7(€0) = €0.105, which is lower than the
expected payoff of reporting the true value. If skerbids, e.g., reports a bid thabjs€0.7, then the
expected price assumingx€b, is now €0.7/2=€0.35. The expected payoff is now&D.5-€0.35) +
0.3(€0) = €0.105, which is also less than whentshe the truth. That is, for the median biddeg th
dominant strategy is to tell the truth.

Now, we are going to analyse the situation of tteeobidders that are not median bidders. Basically
they have no incentives to bid above or under tinee value since the outcome only depends on the
median bid, and this median value is not affectg@ury deviation in their bid. Moreover, bidders do
not know whether or not they are the minimum, maximor median ones. That is to say, the support
of price expectations for them goes from 0 to endewt €E = €1. If the non-median bidder reports
her/his true value, his expected payoff would &€@2-0.25) + 0.5(0) = -0.025. For instance, ifdad

3 reports €0.2 instead of zero, the probabilithading x less or equal than 0.5 (which is the media
value between 0 and 1) does not change, and therieéfe not possible to increase his expected fiayo
by overbidding. The expected payoff remains -0.086¢ce the non-median bidder does not know
where the median bid is, and therefore should assamedian bid of 0.5. A similar argument can be
used for underbidding, or for bidder 3. Non-mediiaiders are indifferent between telling the truth o
lying where median bidder prefer to tell the trulonsequently, truthful revelation by all biddessai

Bayesian Nash Equilibrium of this game, as showiMbegser et al. (2010).

4. Thesurvey results

This section presents the results from analysiegstirveys. It starts by describing the zero protest

issue found in survey, and ends with the elicitaddWTPs and the hypothetical bias.
4.1. The zero-protest issue

Questionnaires play a crucial role in the corrguligation of CVM. Usually, CVM questionnaires
have three main sections: an introduction to entheeespondents have well understood the problem,
the contingent valuation process itself, and finalkclassifying questions about statistical
characteristics of the respondent. Dealing with C8iWveys implies dealing with proportionally large
amount of zero-response that should be treateduatldy because some of them may be genuine ones
and others may not.

Differentiation between a genuine zero WTP andogst response is carried out by a set of questions
located at the second section of the questionrfgurestionnaire H1, see Appendix A). There, some
questions are placed to find out possible reasonarfwillingness to pay, that it to say, a willirggs

to pay that equals to zero. Based on the answehese questions, researchers decide whether a zero

WTP corresponds to a real economic valuation ortkdrethey are protesting because there are
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respondents that even valuing positively the pregascenario, they are not willing to pay anything.
Table 2 contents debriefing questions to detedi-peotest.

On the one hand, Q1, Q2, and, Q3 cover reals zimos those are people that do not value, at least
positively, economically the hypothetical proposedenario. On the other hand, whenever
respondents agree Q4 and/or Q5, even agreeingailigast one of the other three statements, treey ar

protesting and their zeros become zero-protest.

Table 2. Questions to detect zero-protest (Q3 &stjannaire H1)

If WTP = | Reason for unwillingnessto pay
0

Y/N

Q1 | I am not aware of any traffic noise at home.

Q2 | 1 do not think my health is affected by traffic sei

Q3 | I would pay more for more effective traffic noideadement.
04 The traffic noise is not my fault. People who catleenoise are the

ones who should pay for it.

Q5 | The taxes | am paying already should cover that.

When respondents do not say their genuine valud/ @)y fail to elicit the correct economic value.
Moreover, it is common that zero responses reptesdnigh percentage of the answers. Generally,
protesters arise in two ways: respondents who ataego WTP although their true WTP is higher than
zero (protest zeros) or those who say a very higbuat that is much greater than their true WTP
(Lindsey, 1994). However, the former occurs mudbkrothan the latter. Boyle (2003) gave three main
reasons to understand why respondents do not expineg genuine WTP:i)( some respondents
simply may not understand what they are askigdstfrategic answer: some people do not have to
reveal their true preferences to prevent them fomamg taken into account to increase prices/taxes,
and (ii) respondents may protest against the survey.

Protest zeros are often removed from the datalfasge(sson, 2007; Bateman et al., 2011). In this
way, the bias caused by their inclusion is redudda drawback of this method is that potentially
useful information is lost and would also includeng selection bias. Thus, it would be assuming that
the willingness to pay of this protest group wobklthe same as those who would not respond to the
survey. In that case, zero-protesters are idedtdied included as a dummy variable in the stasistic

analysis.

4.2. The elicitation of WTPs and the hypothetical bias

The main purpose of the survey was the comparisalividual responses that occurred in a
hypothetical context to the responses that arengdyethe same participants in an incentivized cdnte

Before performing the aforementioned study, itosirfd that the average WTP in a hypothetical

14



survey was between €24 and €27 per year and psorpedepending on the considered sample (Table
3). These results are similar to those ones deedldyy Istamto et al. (2014a,b) who found values
ranging between €20 to €30. Therefore, comparaileomes are found in this research, even with

small samples compared to larger studies.

Table 3. Basic statistics about WTP for noise réidauan our study (values given in euros)

Full sample Without zero protesters
WTP for noise WTP for noise WTP for noise WTP for noise
reduction, reduction, Real- reduction, reduction, Real-

Hypothetical Money Hypothetical Money

Median 7.50 5.00 10.00 5.00

Mean 24.02 9.54 27.29 10.25
Standard 40.61 13.31 50.63 13.80

Deviation

Observations # 50 50 44 44

Thus, considering the survey context, a strong tnaghe average WTP was found, being more than
twice higher in the hypothetical survey compareth®incentivized survey. Actually, when compute

the Lden level for the punctual noise of 70 dB(Ayidg one minute, and then 50 dB(A) all over the

day (by using www.ohcow.on.ca/uploads/Resourcedmaisulator.x|s), it is obtained approximately
50 dB(A) Lden. It is interesting to note that theemage (real) value of €9.5 here reported to reduce
noise level from 70 to 50 dB(A) is connected to themage cost for 51dB(A) Lden, given by
European Commission (2014) for Spain (€8). Develp@i t-test for the hypothetical WTPs, it results
significantly different from real incentives ones-@.02, p=0.0457) so both means are statistically
different each other at any level of significanceager than 4.6%. If zero-protests are removed, the
same conclusion arises, with stronger evidencé beans are statistically different from each other
at any level greater than 3.6%. There is a hugeedsson of individual WTPs, as can be observed in
Figure 4 Due to the fact that the real-money survey provateendowment of €60 to participants, the
distribution values are truncated in the top afdeerefore, the question is the relationship betwaen
real-money WTPs and the hypothetical ones. It wdwgdpossible to conjecture that incentivized
values have no relationship with stated ones, ey tvere only related to the given endowment to
participants.

Figure 4. Distribution (Box Plot) of participant§VTP in the real-money and in the hypothetical
surveys, having zero-protesters not included.
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Additionally, there is a positive relationship beem hypothetical stated values and real WTPs: the
higher the hypothetical WTP is observed, the higherreal one is obtained (see Table 4). Regarding
socio-economic variables, significant effects fomg control variables have been obtained. Therefore
a Tobit regression was run in hypothetical WTP mntariables to identify protesters (Table 5). In
our research, we analyze the influence of someméatants on the amount the respondents are willing
to pay. The problem is that in this type of quastaire, respondents often give the answer 0 for WTP
If we ignore this fact, the results of the estinsatéll be biased and inconsistent because WTP salue
are truncated at 0, i.e. nobody can place a neg®tiVP. Therefore, we should censor somehow those

zeros. The Tobit model provides the solution te fiioblem as follows:
WTP =B x;+u;i=12,..n
WTP; = max(0,WTP;"),i =12,..n

WhereWTP;, is the latent variable of the willingness to pay;P; is the amount expressed by each of
the respondents, x; the vector of independent variables, andhe error term. Econometrical

analyses were made using the GRETL software (Hgtptl.sourceforge.net/) due to its specific

characteristics: it is free, easy-to-use, and iefficand powerful for the intended work in this pap

Note that for the regressions validity, all necegsssumptions have been tested including
the classical ones held in the Ordinary Least Szu@®LS) study in Table 4. With regard to

Tobit models in Table 5 and Table 6, they have lestimated using robust standard errors
for getting heteroscedasticity consistent estinmstiddoreover, the test for normality of errors

is available in Table 5. Nevertheless, the modspldiyed in Table 6 suffers from significant

non-normal errors, mainly because of the few ab&labservations. Note that the dependent
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variable consists of the natural logarithm of aorado many observations had to be removed
in order to obtain results having mathematical nmeanTherefore, insights from Tobit in
Table 6 should not be literally taken into consadien, but the signs of the independent
variables are still valid. For further informati@about econometrical models, readers are
referred to Wooldridge (2013).

Table 4. OLS, using observations 1-50
Dependent variable: Real-Money WTP
Heteroscedasticity-robust standard errors, varigi@1

Coefficient  Std. Error t-ratio p-value
Constant 7.159 1.872 3.82 0.0004  ***
Hypothetical WTP 0.099 0.021 4.827 <0.0001 ***
Mean dependent var 9.540 S.D. dependent var 13.314
Sum squared resid 7539.054 S.E. of regression 12.533
R-squared 0.132 Adjusted R-squared 0.114
F(1, 48) 23.299 P-value(F) 0.000014
Log-likelihood -196.343  Akaike criterion 396.686
Schwarz criterion 400.509 Hannan-Quinn 398.142

Table 5. Tobit, using observations 1-50
Dependent variable: Hypothetical WTP for noise i&ohn
QML standard errors

Coefficient  Std. Error z p-value
Constant -475.079 219.153 -2.168 0.0302  **
Health 6.971 13.664 0.510 0.6099
AUDITION 43.238 28.920 1.495 0.1349
SPORT 15.691 24.528 0.640 0.5224
SLEEP —-28.559 20.357 -1.403 0.1606
FRUIT -6.353 32.714 -0.194 0.8460
Car 27.661 25.780 1.073 0.2833
Noise_Concern 20.953 8.588 2.440 0.0147  **
Student 88.383 40.225 2.197 0.0280  **
Low_Income —74.255 28.175 -2.636 0.0084  ***
Mid Low 4.230 23.264 0.182 0.8557
Mid High -65.424 23.734 -2.757 0.0058  ***
Gender 20.582 20.459 1.006 0.3144
Age 3.642 2.040 1.786 0.0742 *
Training 67.132 29.965 2.240 0.0251  **
Local sens 1.937 17.820 0.109 0.9134
World sens -8.340 18.440 -0.452 0.6511
Ecol sens 67.170 25.435 2.641 0.0083  ***
PRT -443.781 130.79 -3.393 0.0007  ***
Chi-square(18) 96.63001 p-value 9.14e-13
Log-likelihood -158.0819  Akaike criterion 356.1638
Schwarz criterion 394.4043 Hannan-Quinn 370.7260

sigma = 55.3244 (17.1016)
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Left-censored observations: 22
Right-censored observations: 0
Test for normality of residual -
Null hypothesis: error is normally distributed
Test statistic: Chi-square(2) = 34.4908
with p-value = 3.239e-008

NB: ‘Health’ is the self-reported state of healfftom 1 (excellent) to 5 (very bad), ‘Audition’ idammy equal
to 1 in case of hearing problem, ‘Sleep’ is a dumagual to 1 if the participant reported 7-8 hrssdéep or
more, ‘Fruit’ a dummy for consuming regularly freiiand vegetables, ‘Car’ is 1 for having a car, ‘Bki
Concern’ is the self-reported index for noise aramme (from 1, no worries, to 5, very worried), témt’ is a
dummy, ‘low income’ is for income less than 1,0p8€ month, mid-low for income between 1,000 an@d€E7
and mid-high for income between 1,700 and 2,80G@&nder’ equals 1 for male, ‘age’ is self-reportegea
‘training’ is for the level of education (from 1akic’ to 4 ‘university level’), ‘local sens’ is theelf-reported
sensitivity towards local economy and politics iffr@ not interested in, to 4 very interested), ‘Waéns’ is the
global sensitivity with the same scale as the pnevione, ‘ecol-sens’ is a dummy equals to 1 in chseving

an ecological sensitivity and ‘PRT’ is a dummy ttekte the value 1 in case of being a zero-protester

Accordingly, the dummy variable identifying the fsters answers is PRT. The protesters WTP is
significantly lesser than the non-protester onaggificant at the 1% level). Other statistical \edofie
having a negative impact on the stated WTPs isiticeme level variable (discretized in the
regression), as low-income participants report gnicantly lower WTPs, but also intermediate
income levels (income between €1700 and €2800)eptethe same situation. Conversely, the
variables representing the variables of ecologsmhsitivity, noise concern, level of education
(training), being a student, (and, to a less extmye), have a positive impact on WTP levels.

In particular, evidence is discovered for noise cesn and ecological sensitivity to increase
(hypothetical) WTPs when the respondent is a stu@@?® of the sample). Hence, these results are
habitual regarding socioeconomic determinants oP\ViBvel to avoid nuisances as it was presented in
the literature review section. Finally, the lasiportant point is about the hypothetical bias asd it
determinants. According to the Harrison and Rutstq2008) methodology, the natural logarithm of
the ratio between the hypothetical WTWTR;) and the real-money WTRMTH;) was considered as a
measure regarding the intensity of this bias. Feurttore, the model was restrained to participants fo
which the hypothetical value is higher than thd mree. Due to this restriction, many observations
were removed (31 participants are dropped fromattadysis). Thus, a Tobit regression was performed
in the Table 6 to explain this ratio, where exptanavariables are the socioeconomic charactesistic
Surprisingly, and even if the robustness of theseilts can be put into doubt, as previously stated,
some interesting features are found.

In particular, the variables describing the follogrievents: concern about noise level, owing aaar,
higher level of diploma or to be a male, increakesdiscrepancy between hypothetical and real value

Age tends to reduce this discrepancy as well ambavlocal sensitivity.
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Table 6. Tobit, using observations 1-50 (n = 19)
Missing or incomplete observations dropped: 31
Dependent variable: IN(WTPNTRy)
QML standard errors

Coefficient  Std. Error z p-value
Constant 13.979 9.699 1.441 0.14954
Fruit -0.980 0.998 -0.982 0.32630
Car 2.952 1.319 2.238 0.02521 **
Noise concern 0.652 0.235 2.773 0.00555  ***
Student -2.702 1.520 -1.778 0.07547 *
Low income -5.428 3.535 -1.535 0.12470
Med. income 2.867 1.501 1.909 0.05622 *
Gender 1.714 0.678 2.528 0.01148 **
Age -0.400 0.173 -2.319 0.02038  **
Training 1.814 0.694 2.615 0.00892  ***
Local sens. -2.287 0.760 -3.007 0.00264  ***
World sens. 0.330 0.396 0.835 0.40391
Ecol. Sens. -6.934 4.291 -1.616 0.10609
Chi-square(12) 331.8962 p-value 9.19e-64
Log-likelihood -13.27395  Akaike criterion 54.54789
Schwarz criterion 67.77004 Hannan-Quinn 56.78560

sigma = 0.598312 (0.107655)
Left-censored observations: 6
Right-censored observations: 0

5. Discussion

Using the experimental economics methodology timaseé WTPs for noise abatement in Spain is the
main contribution of this paper in relation to fiterature. Furthermore, the first novelty of thisrk

is the research of the hypothetical bias issue hyha@the best of authors’ knowledge, has nevenbee
investigated in the noise transportation area usingithin-subject method. Moreover, the second
novelty is the introduction of group dimension lire tmethod for eliciting individual WTP for transpor
noise abatement.

Likewise, results clearly indicate the existencéyothetical bias in the WTP estimation, even \&ith
small number of observations. Additionally, the WT&vels are similar to previous studies
implemented in the same Spanish regions (Lera -tageal., 2014), providing a proof of the
robustness of this study. Moreover, increasing Hygacal bias can be observed (i.e., higher
hypothetical WTPs than real ones), depending onstagstic function used in Table 3, from 50%
(comparison of medians) to more than 160% (comparied means), which is in accordance with the
literature related to the topic (Harrison and Rustr2008; List and Gallet, 2001). Actually, Listdan
Gallet (2001) report that Kenneth J. Arrow and Rol#olow (both Nobel Prize in Economics)
recommended that hypothetical bids should be aeflasing a ‘divide by 2’ rule, unless these bids

can be calibrated using actual marked data. THes isuvery close in its magnitude to what we
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obtained as hypothetical bias in this work. Conitgynthe limitations of this study and its
methodology, it is clear that some biases coul®ehmdermined the results. The first limitation fodé t
current work would be a selection bias, becausestineey participants knew beforehand they could
have a monetary compensation for taking part instimeey. Therefore, the question which is raised
here is whether or not the participants selectathisiway can be considered as representativeeof th
whole local population in Navarre. Moreover, asadate collected from one particular geographical
area: ‘the Navarrese Pyrenees’ in Spain, resulsmofibe valid for somewhere else’. To this respect
Abeler and Nosenzo (2015) address this issue imgiléng a laboratory experiment having
participants of different origins: a first groupcraited following the monetary reward; a secondugro
appealed by the altruistic desire of helping redeaand a third group recruited attracted by both
arguments. These authors found that participaetsnainly motivated by monetary rewards, but they
did not find any significant differences betweea three groups of participants in relation to tipeo-
social preferences, their risk preferences or tbajnitive skills. The second limitation of this tkas
clearly the stake size bias, as it is possibleajotkat final amounts of WTPs are closely relatethe
endowment level assigned to each participant. Tisemeclear evidence indicating that the rise @kast
sizes does not affect the role of pro-social pesfees, in particular regarding bargaining games
(Slonim and Roth, 1998; Cameron, 1999). A recemteegrental study developed by Fehr et al.
(2014) shows that, even in a very competitive emritent, huge variations in stake size, from twice
or three times the monthly income of participaot$en time of that amount, has influence neither on
the magnitude of social awareness nor on indivigdfart behaviors. Therefore, this result supports
the validity of the methodology here exposed. Hn#he last possible bias is related to the esio
incentives that are present in the experiment desigcause those participants actually receivecgsom
money as an endowment. Then, it could be statédgiving a positive amount of money, in contrast
to a non-reward situation, the participants wouy ja higher WTP with higher probability. This
assertion has not been confirmed by experimentdeaue, because giving monetary incentives may
crowd out intrinsic incentives to provide valuepioblic goods or environmental issues. A discussion
of these adverse effects of monetary extrinsicritices is provided by Gneezy et al. (2011). They
conclude that different kinds of incentives shob&considered in the evaluation of the particigants
response interaction. In the survey, there areigiigrimonetary extrinsic incentives, but not non-
monetary incentives, such as associations promaieig actions to keep a safe environment. Thus,
such intrinsic motives were moderately control bgams of a set of individual questions that try to
elicit those motives and use them as explanatoraias. Consequently, after having contrasted the
results and the methodology with the aforementiorefdrences and literature, individual results

obtained in this study may be considered reallyisbb
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6. Concluding comments

Apart from previous considerations this study dbotes to the research literature measuring the
traffic noise damage costs in several ways in g specific context,. Firstly, the individual valuiet

are obtained are close to the ones found in previiudies. Secondly, strong evidence for the
existence of a hypothetical bias is obtained.

Moreover, this study is innovative with two mainims, being the first one to propose an elicitatbn
traffic-related noise values for Spain, and alssing the first one to implement a group method to
measure WTP instead of the traditional individuatimods. It could be considered that the group
dimension is a key methodology to measure traffiesen costs and, more generally, transport
nuisances’ costs, because they are related tocpgidtids for which the collective concern is crucial
Besides, the second point of this study innovai®rthe definition of clear insights regarding
economic values that could be used in order to tifyanoise impact for transport infrastructure
projects. These insights are particularly valuatihen costs and benefits are compared, being rdlevan
for helping public decision-making in the area m@nsport policy. In fact, from a practical point of
view, it could be possible to design an environraenbise toll for the group of trucks crossing the
aforementioned area of the Pyrenees in a speéfioghof time (usually one hour), valued on, astea
the mean of the WTP without zero-protests (€105)affected person in that area, when the noise
level was overcoming the 50 dB(A) threshold bubhbelrO dB(A). Other types of estimations could
be done for other noise level intervals, desigranll system in order to mitigate and control the
noise impact of freight transportation.

Thus, concerning real WTP values, Arsenio et abf2Qused a stated-preferences survey in Lisbon,
and found a WTP value for noise reduction per yaar household being around €51.60. Even though
a direct comparison between results is impossiypothetical WTP values for Spain obtained in this
research halves the Arsenio’s calculations andvaaks that are five times lesser. On the othedha

if comparing the results of this study with Marénhal. (2006) ones, which implemented the survey in
Valladolid (Spain), similar values are obtained.P&7euros per person per year versus € 9.54 in this

study). That comparison really enhances the vglmfithe results of this paper.

Acknowledgements

We want to thank Elven Priour for programming thd REE software that was used in the survey.
This work has been partially supported by the Sgaministry of Economy and Competitiveness
(TRA2013-48180-C3-P and TRA2015-71883-REDT), ard itero-American Program for Science

21



and Technology for Development (CYTED2014-515RTQ48%kewise, we want to acknowledge the
support received by CAN Foundation in Navarre, Bg&@rant CAN2015-70473).

References

Abeler, J., Nosenzo, D., 2015. Self-selection ifaboratory experiments: Pro-social motives versus
monetary incentivegExperimental Economic48(2), 195-214. D0i:10.1007/s10683-014-9397-9

Adamowicz, W., 2003. Valuation of environmental eexilities, in Hensher, D., Button, K. (Eds.),
Handbook of Transport and the Environment. Elseviensterdampp. 375 - 389

Andersson, J.E.C., 2007. The recreational cosbrdl dleaching—a stated and revealed preferendy st
international touristdEcological Economics2(3—-4), 704—715. Doi:10.1016/j.ecolecon.200®09.

Andersson, H., Johnson, L., Ogren, M., 20B@operty Prices and Exposure to Multiple Noise Sesir
Hedonic Regression with Road and Railway Noise if6nmental and Resource Economics, 45(1), 73-89.

Arsenio, E., Bristow A.L., Wardman, M., 2006. Sthtehoice valuations of traffic-related noise,
Transportation Research Part L1, 15-31. D0i10.1016/j.trd.2005.07.001

Bateman 1.J., Brouwer, R., Ferrini, S., SchaafsMa, Barton, D.N., Dubgaard, A., Hasler, B., Hime, S
Liekens, I., Navrud, S., De Nocker, L., Sceponaiii R., Semeniene, D. 2011. Making Benefit Tramssfe
Work: Deriving and testing principles for valuenséers for similar and dissimilar sites using aecsisidy of the
non-market benefits of water quality improvemerdsoas EuropeEnvironmental and Resource Economis8
365-387. D0i:10.1007/ s10640-011-9476-8

Bazrbachi, A., Sidique, S.F., Shamsudin, M.N., RadA., Kaffashi, S., Adam, S. U. 2017. Willingndss
pay to improve air quality: a study of private w&tiowners in Klang Valley, Malaysia. Journal ofe&her
Production, 148, 73-83.

Becker, G. M., DeGroot, M. H., Marschak, J. 1964edguring utility by a singleesponse sequential
method.Behavioral Scienced(3), 226-232. D0i:10.1007/978-94-010-9276-0_16

Bohm, P. 2008. BDM mechanism is not generally itisencompatible in practice, in Plott, C.A. and #mi
V.L. (Eds.), Handbook of Experimental Results, Eisg North Holland, pp. 956-957

Boyle, K.J., 2003. Contingent valuation in practioe Champ, P.A., Boyle, K.J., Brown, T.C. (EdsY),
Primer on Nonmarket Valuation. Springer, Dordregpipt, 111 —169.

Cameron, L.A. 1999. Raising the stakes in the w@timm game: experimental evidence from Indonesia.
Economic Inquin37, 47-59. D0i:10.1111/j.1465-7295.1999.tb01415.x

Carson, R.T., Groves, T. 2007. Incentive and infitfomal properties of preference questions.
Environmental and Resource Econom®8, 173-210. D0i:10.1007/s10640-007-9124-5

Cummings, R.G., Elliott, S., Harrison, G.W., Murphy. 1997. Are hypothetical referenda incentive
compatibleJournal of Political Economy105(3), 609-621. D0i:10.1086/262084

Demir, E., Bektas, T., Laporte, G. 2014. A RrevieW Rrecent Rresearch on Ggreen Rroad Ffreight
TtransportationEuropean Journal of Operational Resear@37, 775-793. D0i:10.1016/j.ejor.2013.12.033

Demir, E., Huang, Y., Scholts, S., Van Woensel, ZD15. A Sselected Rreview on the Nnegative
Eexternalities of the Ffreight Ttransportation: Mtidg and PpricingTransportation Research Part E7, 95—
114. Do0i:10.1016/j.tre.2015.02.020

22



European Commission. 2003. European Energy andspaainTrends to 2003, DG TREN, Brussels.

European Commission. 2014. Update of the Handlmmokxternal Costs of Transport, Ricardo-AEA, ED
57769, Issue Number 1.

Fehr, E., Tougareva E. Fischbacher U. 2014. D& kigkes and competition undermine fair behavior?
Evidence from Russia. Journal of Economic Behavior and Organization108, 354-363.
D0i:10.1016/j.jebo.2013.09.005.

Fifer, S., Rose, J., Greaves, S. 2014. Hypothetiized in stated choice experiments: Is it a proBlénd if
so, how do we deal with ifPransportation Research Part 81, 167-177. Doi: /10.1016/j.tra.2013.12.010

Fischbacher, U. 2007. Z-Tree: Zurich toolbox foradg-made economic experiment&xperimental
Economics10(2), 171-178.

Gneezy, U., Meier, S., Rey-Biel, P. 2011. When amy incentives (don't) work to modify behavidrhe
Journal of Economic Perspectivegb(4), 191-209. D0i:10.1257/jep.25.4.191

Harrison, G.W. Rutstrém E.E. 2008. Experimentatience of hypothetical bias in value elicitation hoets,
in Plott, C.A., Smith, V.L. (Eds.), Handbook of Fpeximental Rresults, Elsevier, North Holland, pp5-767.

Hensher, D.A. 2010. Hypothetical bias, choice expents and willingness to payransportation Research
Part B, 44(6), 735-752. D0i:10.1016/j.trb.2009.12.012

Horowitz, J. 2006. The Becker-DeGroot-Marschak Magdm is not Necessarily Incentive Compatible,
even for Non-Random Goodsconomics Letter§3(1), 6-11. Doi:10.1016/j.econlet. 2006.03.033

Horowitz, J. 2008. The use of a real-money expeminie a stated-preference survey, in List, J.A..JEd
Using Experimental Methods in Environmental andd@ese Economics. Edward Elgar, Cheltenham, pp83%0-

Horowitz, J., McConnel, K.E. Quiggin, J. 1999. Astteof competing explanations of compensation
demandedEconomic Inquiry37(4), 637-646. D0i:10.1111/j.1465-7295.1999.##R.x

Horowitz, J.K., McConnell, K.E. 2003. Willingness Accept, Willingness to Pay and the Income Effect.
Journal of Economic Behavior and Organizatieh(4), 537-545. D0i:10.2139/ssrn.261107

INFRAS. 2017. External Costs in Mountainous Ardad. strategy for the Alpine Region EUSALP- Action
group 4 Mohbility, Final Report, December, Zurich.

Istamto, T., Houthuijs, D., Lebret, E. 2014a. Multiuntry willingness to pay study on road-traffic
environmental health effects: are people willing able to provide a numbeEhvironmental Health13(1), 13-
35. D0i:10.1186/1476-069x-13-35

Istamto, T., Houthuijs, D., Lebret, E. 2014b. Wiiness to pay to avoid health risks from roaditrafflated
air pollution and noise across five countrieScience of the Total Environmen#97: 420-429.
doi:10.1016/j.scitotenv.2014.07.110

Lera-Lépez, F., Faulin, J. Sanchez, M. 2013. W{lliess to pay to reduce environmental impacts frae r
transportation: a case study from the Spanish Rg®dournal of Applied Operational Researd{4), 135-152.

Lera-Lépez, F., Sanchez, M., Faulin, J., Cacciolatt 2014. Rural environment stakeholders and gyoli
making: Willingness to pay to reduce road transgam pollution impact in the Western Pyrenees.
Transportation Research Part,[32, 129-142. doi:10.1016/j.trd.2014.07.003

Lindsey, G., 1994. Market models, protest bids, amtliers in contingent valuationlournal of Water
Resources Planning and Managemer#0, 121- 129. doi:10.1061/(asce)0733-9496

List, J. A, Gallet, C. A. 2001. What experimentaiotocol influence disparities between actual and

hypothetical stated value&hvironmental and Resource Economiz3(3), 241-254.

23



Malvestio, A. C., Fischer, T. B., Montafio, M. 20Ie consideration of environmental and socialéssn
transport policy, plan and programme making in Brdzsystems analysislournal of Cleaner Productiqri79,
674-689. D0i:10.1016/}.jclepro.2017.11.152

Martin, M.A., Tarrero, A., Gonzalez, J. MachimbaraeM. 2006. Exposure-effect relationships betweeal r
traffic nosie annoyance and noise cost valuationsValladolid, Spain,Applied Acoustics 67, 945-958.
Doi:10.1016/j.apacoust.2006.01.004

McKinnon, A., Browne, M., Piecyk, M., Whiteing, £015. Green Logistics: Improving the Environmental
Sustainability of Logistics. Kogan, London.

Messer, K.D., Poe, G.L, Rondeau, D., Schulze, Wassler, C.A. 2010. Social preferences and votikmy:
exploration using a novel preference revealing raaidm, Journal of Public Economi¢s94, 308-317.
D0i:10.1016/j.jpubeco.2009.12.004

Murphy, J.J., Allen, P.G., Stevens, T.H., WeathadheD. 2005. A meta-analysis of hypothetical bias i
stated preference valuatidinvironmental and Resource Economig(3), 313-325. D0i:10.2139/ssrn.437620.

Nijkam, P., Ubbels, B., Verhoef E.T. 2003. Trangpovestment appraisal and the environment, in Hens
D.A., Button, K.J. (Eds.), Handbook of TransportdaBnvironment, Handbooks in Transport, Elsevier,
Amsterdam, pp. 333-354.

Perveen, S., Yigitcanlar, T., Kamruzzaman, M., Hayk 2017. Evaluating transport externalities ntan
growth: A critical review of scenario-based plarmimethodsinternational Journal of Environmental Science
and Technologyl4(3), 663-678. D0i:10.1007/s13762-016-1144-7

Rajeev, A., Pati, R.K., Padhi, S.S., Govindan, K12 Evolution of sustainability in supply chain
management: A literature reviedournal of Cleaner Productiqri62, 299-314.
Doi:10.1016/j.jclepro.2017.05.026

Ranaiefar, F. and Regan, A. 2011. Freight-Tranggiort Externalities. In Zanjarini, R., Rezapour, &d
Kardar, L. (Eds.), Logistics Operations and ManagetmConcepts and Models. Elsevier, Amsterdam, 3% 3
358.

Sanchez, M., Lépez-Mosquera, N., Lera-Lopez, FauliR, J. 2018. An Extended Planned Behavior Model
to Explain the Willingness to Pay to Reduce Nois#lufion in Road Transportatiodournal of Cleaner
Production 177, 144-154. D0i:10.1016/j.jclepro.2017.12.210

Sen, B., Ercan, T., Tatari, O. 2017. Does a batibctric truck make a difference?—Life cycle esioss,
costs, and externality analysis of alternative -fumlvered Class 8 heavy-duty trucks in the United
StatesJournal of Cleaner Productiqri41, 110-121. Doi:10.1016/j.jclepro.2016.09.046

Slonim, R., Roth, A.E., 1998. Financial incentivasd learning in ultimatum and market games: an
experiment in the Slovak republiEconometrica66, 569-596. D0i:10.2307/2998575

Spanish-French Observatory of Pyrenees Traffic52@bcument#7 April 2015. Spanish Government and
French Government (in Spanish) http://www.fomerb.gs/NR/rdonlyres/09575604-16DA-4D38-BEB5-
1FBCFB9D8D4C/130738/OTPn7.pdf Last access: Mard820

Vickrey, W. 1961. Counterspeculation, auctions, anchpetitive sealed tenderBhe Journal of Financge
16(1), 8-37. D0i:10.2307/2977633.

Wang, T., Wang, J., Wu, P., Wang, J., He, Q., Wafng2018. Estimating the environmental costs and
benefits of demolition waste using life cycle assesnt and willingness-to-pay: A case study in
ShenzhenlJournal of Cleaner Productiqri72, 14-26. D0i:10.1016/j.jclepro.2017.10.168

24



Wardman, M. and Bristow, A.L. 2004. Traffic relatadise and air quality valuations: evidence froatexd
preference residential choice modelSransportation Research Part ,D9, 1-27. Do0i:10.1016/S1361-
9209(03)00042-7

Willis, J. 2005, Cost-benefit Analysis, in ButtonJK and Hensher D.A. (Eds.), Handbook of transport
strategy, policy and institutionElsevier, Amsterdam, pp. 491-506.

Wooldridge, J.M. 2013. Introductory Econometrics:Modern Approach, % edition. South-Westerm.
Mason, USA.

Xiao, Y., Zhao, Q., Kaku, I., Xu, Y. 2012. Devetopnt of a fuel consumption optimization model foe t
capacitated vehicle routing problemComputers & Operations Research39(7), 1419-1431.
Do0i:10.1016/j.cor.2011.08.013

25



Appendix A: Survey instructions (translated from Spanish, not to be published,
available on website)

uphna

MODEL H1

Pablica de Navarra

Nafarroako
Unibertsitate Publikoa

ROAD TRAFFIC NOISE EVALUATION SURVEY-EXPERIMENT- June
2014

I nstructions

Welcome to this survey-experiment. The study you going to take part has the only purpose the
academic research and its results will be publishestientific journals. Therefore, no commercial
exploitation of results will be done. The answeas yare going to give will be anonymous, which
means that nobody, including the researcherspeilible to know who answered this questionnaire

A. Noise Analysis

(FOR ALL PARTICIPANTYS)

Public University of Navarra has estimated the ll@fenoise to which you are exposed living as you
do in the vicinity of the AP-7/N-II/C-17/C-16/C-1vbads at 70 decibels, which is equivalent to the
noise made by a heavy truck or a vacuum cleanars récording will give you an idea of how loud
this is HIGH NOISE RECORDING]

Q.1. Compared with the recording you have just hearl)dkiel of noise you hear from your home

is...
a. ...much louder 1
b. ...abitlouder 2
c. ...the same / very similar 3
d. ...abit softer 4
e. ... much softer 5

The Navarrese Government is considering measuids &sl the installation of acoustic panels for
which they might ask all the citizens to pay a catspry tax, similar to the one paid for garbage
collection. Imagine that this measure would redtnee noise level from 70 to 50 decibels (like the
noise made by a washing machine). You will now hedurief recording of the current noise level
followed by one of the reduced levgeCOMBINED RECORDING - FRAGMENT OF HIGH
NOISE LEVEL AND SHIFTTOA LOWER NOISE LEVEL]
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1) Noise Hypothetical tr eatment

Q.2. How much would you be willing to pay per year ar@u$ehold for a period of 5 years to
achieve a40% reduction in the noise level affecting your homegel in mind that the money
would be taken from your household budget, thefighiying other payments.

Q.3. (if answer Q.2.=0) Given that you are unwillingpay any sum at all, please indicate whether
you agree (A) or disagree (D) with the followingtsiments:

| am not aware of any traffic noise at home

I cannot afford to pay because my income is too low
I do not think my health is affected by traffic sei
I would pay more for more effective traffic noisdeadéement

The traffic noise is not my fault. People who catsenoise are
who should pay for it.
The taxes | am paying already should cover it

g. Other reasons (please specify)

® 20T

—h

L S
NN N[NNI N
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MODEL R1

Pablica de Navarra

upha

Nafarroako
Unibertsitate Publikoa

ROAD TRAFFIC NOISE EVALUATION SURVEY-EXPERIMENT- June
2014

2) Noisereal treatment

With regard to noise, the two experiment collabweaéentities (Red NELS and GreenPeace) perform
activities related to noise abatement that lateehaositive implications for the citizens of Naarr
For instance:

1) Red NELS supports local entities to the implememtabf projects of Local Action Plans
(Agendas Locales 21), many of them related to witogn, control, and awareness of noise
reduction.

2) GreenPeace participates in noise environmental rii@poe awareness emitted by vehicles,
making goods distribution companies to design mpa®focused on noise abatement.

We will provide you 60 euros which you could invpatt of them in fight against noise, giving us the
authorization to transfer a portion of this amotmone of the associations you choose. You wilpkee
the remaining money through a bank transfer. Intaad the sum to be eventually received by the
chosen associations will be determined as follows:

a) You are located in a 25 participants group. Eacthe$e participants will indicate through a
computer how much money of 60 euros will allocat®ne of the above associations (let us
call this individual amount x, in euros).

b) Anonymously, we will collect the 25 payment prodes&ater, the computer will sort them
from the lowest to the greatest amount. Let us>ddiin the lowest proposal and xMax the
greatest one. You will not know the money propdsgthe other participants, just as the other
participants will not know how much you propose.

¢) The computer will select randomly a number betw@emnd 60 euros. All values between 0
and 60 have the same probability. Let us call ¥ tandom number.

d) If most of the x values proposed by participants greater than Y (for example, in a 25
people group, if 13 propose an amount x greater tinaequal to Y), then the association that
had been chosen will receive the amount of 25*Y.th¢ end of the experiment, each
participant will receive a individual amount of (80 euros.

e) If most of the x values proposed by the participamte lower than Y, then the selected
association does not receive any money and eatitipant will receive the amount of 60
euros.

An example would be useful here. Suppose thatgiatit 1 proposes to pay 5 euros to one of the
associations, that participant 2 proposes to pagut0s, (etc.) and the participant 25 proposesjo p
55 euros. In this situation, the minimum would bansl the maximum 55. The computer will choose a
random number between 0 and 60 euros.
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Suppose the random number obtained is 25. If moae the 50% of the participants are
willing to pay 25 euros or more, then the assamiatvould receive 25 * 25 euros = 625 euros.
In this case, at the end, each participant wouldadly obtain 60 - 25 = 35 euros.

Suppose the random number obtained is 35. If nfuae 50% of the participants choose to

pay an amount lower than 35 euros, then the selexdsociation would receive 0 euros and
each participant would receive 60 -0 = 60 euros.

29



MODEL Q

upra

Pablica de Navarra

Nafarroako
Unibertsitate Publikoa

ROAD TRAFFIC NOISE EVALUATION SURVEY-EXPERIMENT- June
2014

C. Socioeconomic guestionnair €

Q.4. Did you knowGr eenPeace before this experiment?

a. Yes 1
b. No 2

Q.5. Did you knowRed NEL S before this experiment?

a. Yes 1
b. No 2

Q.6. How would rate youhealth over the lasi2 months?

Excellent 1
Good 2
Satisfactory 3
4
5

Poor
Very poor

® o0 o

Q.7. Now, please answer YES or NO to following statermexritout youtifestyle habits.

YES | NO

a. |smoke 1 2
b. I have or have had hearing problems 1 2
c. ldo sport or take a walk at least 3 times 1 2

as week
d. |sleep between 7 and 8 hours a day 1 2
e. leat4 or 5 pieces of fruit and/or 1 2

vegetables every day
f. luse a car for most trips 1 2
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Q.8. Using the following scale, would you please indéicgour degree ofoncern regarding the
level of noise in the area where you live?

Not at all concerned
Slightly concerned
Moderately concerned
Very concerned
Extremely concerned

® o oo
a|r~|lw|N|k

Q.9. Using the following scale, would you please indéicgbur degree ofoncern regarding the
level ofair pollution in the area where you live?

Not at all concerned
Slightly concerned
Moderately concerned
Very concerned
Extremely concerned

® o oo

QR W|IN|F

Q.10. How many people from each of the following groapeake up your household?

Children (up to 10 years of age)
Adolescents (11 to 18 years of ag
Adults

Pensioners

)

)

aoop

Q.11. Are you a full-time student?

Q.12. What is your job? (Answer jointly with question 15)

Q.13. What is the current job of the main earner in ybausehold? (Retired people, please state
previous job, widows/widowers please state jolhefdeceased person).

Sdf-employed: Q.14 Q.15
Self-employed in business, retail, or industry 1 1
Crop farmer, Livestock farmer...................... 2 2
Liberal professional................ccooeie i, 3 3
Self-employed tradesman........................... 4 4
Employee:

Director, Manager..........cooovviiieii i, 5 5
High-level tenured post, High level technician 6 6
High-ranking civil servant............................ 7 7
Middle-ranking civil servant.......................... 8 8
Mid-level tenured post, Middle manager......... 9 g
Commercial agent / representative................ 10 10
Non-degree civil service post....................... 11 11
Administrative worker, Office clerk.. ............../. 12 12
Salesperson, retail sales assistant....... ..........|..... 13 13
Skilled WOrker..........coooiiiiiiii 14 14



Unskilled worker, Labourer.......................... 15 15
Apprentice, JUNIOr..........cccvovviiiiieee e e, 16 16
No occupation:

Unemployed..........coooiii i 17 17
StUAENE. .. 18 -
Retired / Pensioner.......c.coovvviiciiii i 19 -
HOMEWOIKEr ... .o 20 -

Q.14. Now, taking into account all current sources, wheoelld you say your total average monthly
household income falls on the following scale?

a. More than 4.000 euros
b. Levels in between (Go 1Q.15)
c. Lessthan 1000 euros

Q.15. More specifically, how would you estimate ydwausehold income on the following scale?

2.801 to 4.000 euros per month
1.701 euros to 2.800 euros per month
1001 euros to 1.700 euros per month
Do not know / No answer

aoow

Q.16. If you have chosen not to answer questions 16 lahdare you willing to indicate which
social class you belong to?

Upper
Upper-middle
Middle-middle
Lower-middle
Lower

Q.17. Do you mind telling us yougender ?

a. Male 1
b. Female 2

Q.18. Do you mind telling us yousge?

Q.19. And youreducation level?

a. None/primary
b. Lower secondary
c. Upper secondary or vocational | 3

o[ |
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d. University
e. Other (please specify)

Q.20. What is your sensitivity ttbcal economic and political issues?

Not interested at all
A little interested
Something interested
Very interested

| do not know

G| WIN|F

® Q0T

Q.21. What is your sensitivity tglobal economic and political issues?

Not interested at all
A little interested
Something interested
Very interested

| do not know

o0 TR
ajls|lw|[N|k

Q.22. Do you consider yourself sensitivedtol ogical issues?

a. Yes 1
b. No 2
c. |do not know 3
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Highlights
» A Contingent Valuation Analysis and an economicegipental auction were conducted in
Navarre (Spain) developing a suitable survey fdtingness-to-pay (WTP) to avoid noise
pollution due to transport.
* We have measured the hypothetical bias for traflise WTP.

* We infer that hypothetical WTP for noise reductismore than twice the real WTP.

» We have identified some key socio-demographic téegfor hypothetical bias.



