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a b s t r a c t

In this paper we use discrete choice data to analyze asymmetries in the preference for
freight transport attributes. A reference dependent utility specification allowed us to test
for the existence of substantial asymmetries in perception of the transport cost. Hence,
the re-estimation of our models in the WTP/WTA space helped us to quantify significant
discrepancies between the WTP and WTA for the attributes included in the choice exper-
iment, namely transit time, service frequency and delays in delivery time. Results are
deemed essential to define alternative services to road capable to attract substantial vol-
umes of freight.

� 2016 Elsevier Ltd. All rights reserved.

1. Introduction

There are more and more authors that question the validity of the neoclassical theories of consumer behaviour to analyze
individuals’ preferences. In this regard, the incorporation of elements of the prospect theory to model situations that involve
decision making has contributed to a better understanding of the aspects that govern individuals’ decisions.

The prospect theory was developed by Kahneman and Tversky (1979) and establishes that when people have to make a
decision under risk, gains and losses are valued in a different way. In choice situations under risk, they demonstrate the exis-
tence of loss aversion, implying that decision makers are more concerned about losses than gains. In other words, individuals
prefer to avoid a loss rather than obtain a gain of the same magnitude. Kahneman and Tversky (1979) suggest that the
expected utility theory is not a good descriptive model when individuals have to make decisions under risk. They support
this statement by showing different choice situations in which preferences do not accomplish the postulates of the expected
utility theory.

In a more recent work, Tversky and Kahneman (2011) presented the reference dependent utility specification to explain
consumer choices in riskless situations, demonstrating that decision making depends on a reference level or status quo,
which affects preference formation. The idea behind this theory is also that losses have larger effect on preferences than
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gains. In this way, they broaden their former approach to model choices under uncertainty or risk (Kahneman and Tversky,
1979). Therefore, the utility function considered is asymmetric and is based on three fundamental aspects: (i) reference
dependence, (ii) loss aversion and (iii) diminishing sensitivity. Thus, Tversky and Kahneman (2011) consider that the signif-
icant discrepancy observed between the minimum amount a person is willing to accept for the loss of a good and the max-
imum amount he is willing to pay for getting it, is due to loss aversion, among other aspects. In fact, the existence of loss
aversion in the perception of all the attributes is sufficient to ensure that the willingness to pay (WTP) is less than the will-
ingness to accept (WTA) (Masiero and Maggi, 2010). Both WTP andWTAmeasures represent an important input in the social
appraisal of different projects and policies.

The analysis of transport mode choice has been traditionally based on the estimation of models that consider the spec-
ification of symmetrical preferences. In the particular case of freight transport we can find significant contributions in the
works of de Jong (2013), Brooks et al. (2012), Samimi et al. (2011), Arunotayanun and Polak (2011), Puckett et al. (2011),
Cascetta et al. (2009), Train and Wilson (2008), García-Menéndez et al. (2004), Bolis and Maggi (2003), Shinghal and
Fowkes (2002), Abdelwahab (1998), and Jeffs and Hills (1990); among others. As a common characteristic, all models pre-
sented in these works give an identical treatment to the effect of increases and reductions in the level of service. These effects
are represented by the marginal utility of each attribute and in the case of linear utility functions they correspond to the
parameter accompanying this attribute. One of the most important implications of this approach is that the WTP to improve
the quality of service is identical to the WTA compensation when quality is reduced.

The paper by Hess et al. (2006) is the first reference found in the transport literature which incorporates an asymmetric
specification for the utility function. In the freight transport context, the work by Kurri et al. (2007) considered a similar
specification when obtaining estimates of the value of time in Finland. In a more recent work Masiero and Hensher
(2010, 2011), Masiero and Maggi (2010) and Masiero and Rose (2013) use reference dependent utility specifications to test
for different aspects of the prospect theory such as, loss aversion and diminishing sensitivity, comparing results with that
obtained when the traditional symmetric model is used. A similar approach is used by Hess et al. (2008), De Borger and
Fosgerau (2008) and Rose and Masiero (2010) in the field of passenger transport. In all these papers, choice experiments
are created in order to allow for the specification of gains and losses as positive and negative variations with respect to
the attribute values in the reference alternative; obtaining, in most cases, a better fit when the asymmetric specification
is considered. In this regard, an important issue is how to define the attribute levels in the experiment as this influences
responses of the interviewees. Also, a shift in the reference point may affect individuals’ preference formation, producing
behavioural reactions to gains and losses. Thus, Masiero and Hensher (2010) found increases in loss aversion for cost and
time attributes when negative changes in the reference alternative are produced.

Li and Hensher (2012) propose the use of an attribute-specific extended Rank-Dependent Utility Theory framework that
allows integrating risk attitudes into freight behaviour modelling. Indeed, traditional freight distribution models work under
the implicit assumption of risk neutrality although freight transport decisions are made in a context of uncertainty – this is
specially the case for travel time – and are therefore subject to risk. The application of their proposed modelling framework
to a sample of road route decisions in Australia shows that freight transporters and shippers have risk-taking attitudes with
regard to travel time.

An important implication resulting from the asymmetric specification is the ease to derive estimates of theWTP andWTA
figures that can be obtained from the ratio between the corresponding marginal utilities. This in turn, allows quantifying the
gap existing between these two figures.

As many authors have concluded (see e.g. Hess et al., 2008; de Borger and Fosgerau, 2008; Grutters et al., 2008; Masiero
and Hensher, 2010, 2011; Masiero and Maggi, 2010; Masiero and Rose, 2013), the obvious differences observed between the
WTP andWTAmeasures, show that the monetary value attached to losses (WTA) is higher than that attached to gains (WTP).
In this sense, the assumption of symmetric preferences would lead to overestimate the WTP and to underestimate the WTA,
with the corresponding implications for social appraisal.

Horowitz and McConnell (2003) indicate that the discrepancy observed between WTP and WTA measures can have two
possible interpretations. On one hand, they consider that this difference can be seen as a deficiency of survey methods such
us contingent valuation (in contrast with Hanemann, 1991), adding that ‘‘a weak version of this interpretation is that willing-
ness to pay questions measure preference but willingness to accept question do not”. On the other hand, they establish that the
discrepancy may exist because individuals do not have neoclassical preferences, ‘‘a conclusion which presumes that the exper-
iments do capture ‘‘true” preferences in both WTP and WTA responses”.

In this paper we contribute to this body of literature by analyzing the existence of discrepancies between the measures of
WTP and WTA for the most relevant attributes that define modal choice for freight transport. The analysis is focused on long
distance corridors that involve the competition of road with more sustainable modes of transport, as recommended by the
European transport policy. Our models use data obtained from a discrete choice experiment where decision makers were
faced to the choice between road (the current mode) and an intermodal alternative which simulates the transport service
by rail or a motorway of the sea service in the corridor linking the regions of Madrid with the Netherlands/Belgium/Northern
France/West Germany.

The specification of an asymmetric utility functionwith respect to the reference values provided by the current level of ser-
viceperceivedby freight forwardershelpedus to test for the existenceof substantial asymmetries inperceptionof the transport
cost, but not in the rest of the attributes. This fact preventedus todirectly obtain significant discrepancies between theWTPand
theWTA, due to the lack of appropriate statistical tests. However, given that cost parameters for gains and looses appear in the
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