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Using Choice Experiments to Assess People’s Preferences
for Railway Transports of Hazardous Materials

Lena Winslott Hiselius™

1. INTRODUCTION

The transport of hazardous materials (hazmat) is

This article investigates whether the choice experiment approach can be used to assess peo-
ple’s preferences and the determinants of these preferences in order to estimate the costs and
benefits of different configurations of the transport of hazardous materials by rail. Changes in
the exposure to hazardous materials that people are subjected to are used rather than changes
in accident risk. To the best knowledge of the author, this has not been done before in a
study of people’s preferences toward hazardous materials. A mail survey, carried out in two
cities in Sweden, is used to obtain tentative estimates of the willingness to pay for a reduction
in exposure as well as the willingness to accept an increase in exposure. Special attention is
given to viability, since the complexity of the activity studied, transport of hazardous mate-
rials, and the method used pose particular challenges. The response rate and tests of validity
and consistency indicate that this method can be applied. Moreover, the results suggest that
studies of this kind may provide guidance on changes in the transport of hazardous materials,
especially because policymakers may influence the attributes presented here. Referring to
the exposure of hazardous materials highlights the importance of providing the respondents
with adequate information regarding hazardous transports. An important finding is that the
amount of background information may have some effect on the stated preferences.

KEY WORDS: Choice experiments; hazardous materials; transportation; risk

viduals’ preferences toward changes in accident risk.
However, in discussing the transportation of hazmat

an economic activity of concern to society. In Sweden,
12-15 million tons of hazmat are transported by road
and 2 million tons by rail on a yearly basis.(?) Al-
though the probability of a hazardous material acci-
dent is very small, the consequences could be severe
for humans and environment. Thus, the level of risk
should be taken into account in decisions regarding
such transports,® and in determining the costs and
benefits of various transport configurations. In de-
cisions concerning transports, there is an interest in
the value of a marginal change in the risk of an acci-
dent, and this value may be obtained by studying indi-

* Department of Economics and Department of Technology and
Society, Lund University, PO Box 118, SE-221 00 Lund, Sweden;
Lena.Hiselius@tft.Ith.se.

we are dealing with very small probabilities that may
be hard to understand and relate to other risks. Fur-
thermore, outcomes in the case of an accident involv-
ing hazmat may be quite diverse depending on the
specific circumstances around the accident. Conse-
quently, it may be an awkward task to estimate peo-
ple’s willingness to pay (WTP) for, or willingness to
accept (WTA), a specific change in the risk of an acci-
dent. Since the risk faced by people is closely related
to the degree of exposure to hazmat, a more suitable
approach may be to investigate preferences with re-
spect to changes in this kind of exposure.

Two main instruments are available for deter-
mining individual preferences, contingent valuation
(CV) and choice experiments (CEs). For long, the
CV method has been the standard procedure for
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eliciting individuals’ preferences by asking respon-
dents to state their WTP for different goods and sce-
narios.Y) Recently, there has been increasing inter-
est in the CE method, though.(>% Using this method,
subjects are asked to choose between two or more
scenarios in a sequence of choice sets. Each scenario
is described by a number of attributes and their asso-
ciated levels. Since the individuals reveal their pref-
erences by their choices, it is possible to estimate the
relative weight of each attribute, i.e., the marginal rate
of substitution (MRS). Furthermore, given that a cost
attribute is included, the marginal WTP or WTA can
also be calculated for the selected attributes.

There are weaknesses in all methods analyz-
ing individual preferences. Problems often discussed
are, e.g., hypothetical biases, sensitivity to study de-
sign or so-called framing effects, and insensitivity to
scope.(”:8) The CE approach has been argued to pos-
sess some advantages relative to the CV method by
being more informative, avoiding yeah-saying behav-
ior, and simulating a real life choice context in a bet-
ter way.(>1%) Furthermore, from a management/policy
perspective, tradeoffs between the attributes of a
transport configuration may be of particular interest.
The CE approach is then well suited since it separates
and values the different attributes of a scenario di-
rectly. However, the choice task within a CE study can
be seen as cognitively demanding, since the research
from experimental economists and psychologists sug-
gests that there is a limit to how much information
respondents can meaningfully handle while making
a decision.! Studying people’s preferences toward
the transport of hazmat poses particular challenges
since this activity may be seen as complex and unfa-
miliar, and connected with feelings of unease. These
circumstances may lower the respondents’ inclination
to participate and to carefully imagine the scenarios
presented.

The main purpose of this article is to investi-
gate the potential of CE for modeling preferences
for changes in the exposure to hazmat transported by
rail in order to assess the costs and benefits of differ-
ent transport configurations. To the best knowledge
of the author, this is the first time a CE study, using
exposure as a proxy for probabilities and accident out-
comes, has been carried out.! Due to the novelty of
this method and the complexity of the activity stud-
ied, special attention is given to the viability of the

L'There are some CE studies from various areas that include risk
in the choice sets but do not express exposure as a source of
risk.(1-13)
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approach. The response rate and a test of consistency
are discussed to assess whether the CE method can
be usefully applied. Furthermore, the preferences of
people exposed to the transportation of hazmat and
the determinants of these preferences are estimated
and compared with a priori theoretical expectations,
giving an indication of internal validity. The values
people place on changes in their exposure are also
tentatively calculated. Referring to the exposure to
hazmat highlights the importance of providing the re-
spondents with adequate information in order to help
them understand the consequences of an accident and
the size of the accident risk. A further objective of this
article is then to study the effect of background infor-
mation on the preferences being stated.

2. THE SURVEY

Since people’s preferences for a change in the
exposure to hazmat may be influenced by numer-
ous factors such as former experiences of accidents
and the amount of hazmat being transported, the sur-
vey is conducted in two cities, Lund and Borlidnge in
Sweden. These two cities are characterized by rail traf-
fic with transport of hazmat through the city center.
The City of Lund has no experience of accidents in-
volving hazmat. Transports mainly pass through and
there is an ongoing debate concerning a new rail track
outside the city. Seventy railway wagons with hazmat
pass through the city center per day. On the other
hand, the City of Borldnge experienced an accident
involving hazmat in the year 2000. There was no leak-
age but people living in the city center were evacu-
ated for a week. Local industries are dependent on
the supply of liquefied petroleum gas and other ma-
terials classified as hazardous. There are no plans for
a new rail track in the near future. One hundred and
forty wagons with hazmat pass through the city center
per day.

A postal survey was conducted with a question-
naire consisting of four parts. The first part contained
various attitudinal questions, and questions regarding
the respondent’s socioeconomic status, as well as dis-
tance to the railway from their homes. In the second
part of the questionnaire, information was given on
the likelihood of accidents involving hazmat and the
possible consequences. The information also stressed
that even if there was no leakage people could still be
affected and evacuated for a couple of days. A short
description was also given of the transport of hazmat
on the railway nearby, together with a city map with
the railway marked out. The third part contained the
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Alternative 1 Alternative 2 Current situation

Number of wagons

Fig. 1. Example of choice set for the
Lund subsample.

with hazardous materials No wagons 70 wagons/day 70 wagons/day
. S Daytime and

Time of transport Nighttime nighttime

Classification of_ Class 1 Class 2

hazardous materials

Altered housing cost per .

month 30 SEK higher 200 SEK lower Unaltered

‘Which alternative
would you prefer?

CE and the fourth part had questions regarding costs
and consequences to be considered when stating their
answers.

Six hundred individuals in Lund and 400 in
Borlidnge were randomly selected. In order to test
whether the amount of information on hazmat that
arespondent received affected his or her preferences,
200 individuals living next to the railway in Lund and
200 living next to the railway in Borlédnge received a
questionnaire with little information regarding haz-
mat. Correspondingly, 200 individuals living next to
the railway in Lund and 200 living next to the railway
in Borldnge received substantial information regard-
ing hazmat. Furthermore, in Lund, respondents living
at two different distances from the railway were also
randomly selected: living near but not next to the rail-
way (100), living on the outskirts of the city and not
within earshot of the train traffic (100). The respon-
dents received a reminder card after two weeks. After
another two weeks, those who did not respond to the
questionnaire were sent anew one. A “dropout” ques-
tionnaire was finally sent out to those not responding
in order to collect information regarding socioeco-
nomic status and general attitude toward the trans-
portation of hazmat and the questionnaire itself.

3. THE CHOICE EXPERIMENT

The effect of hazmat transports may be seen as
a passive use value arising from a change in envi-
ronmental quality that is not necessarily reflected in
any observable behavior. In the CE method used in
this study, the respondents are asked to choose one
preferred alternative from two hypothetical transport
configurations of hazmat and the current transport sit-
uation. See Fig. 1 for an example of a choice a respon-
dent is asked to make. The respondents are asked to
make six such choices and, based on these answers,
people’s preferences for changes in the exposure to
hazmat are analyzed.

0 Alternative 1 O Alternative 2 0 Current situation

3.1. Attributes and Levels

The hypothetical alternative that is preferred by a
respondent is assumed to depend on the attributes of
the alternatives and the levels of these attributes. The
first three attributes of this CE study jointly describe
exposure to the hazmat being transported, whereas
the fourth attribute is a cost variable. Everything else
is assumed to be unaltered compared to today’s situ-
ation. See Appendix C for exact wording.”

Attribute 1: Number of wagons per day transport-
ing hazardous materials. Based on the num-
ber of wagons transporting hazmat today,
three alternative levels are defined: twice
as many as today, half as many as today,
and none at all. In total four levels includ-
ing the status quo.

Attribute 2: Classification of hazardousness. To fa-
cilitate the description of the hazmat being
transported, we employ a simplistic rep-
resentation of its hazardousness. The cur-
rent mix of hazmat is assumed to be of
Class 2, hazardous. Two other levels are de-
fined, Class 1, less hazardous than today’s
mix, and Class 3, more hazardous than to-
day’s mix. With the purpose of minimizing
the amount of information given and its
complexity, limited information is given on
the hazardousness of the goods. Instead, a
number of follow-up questions are asked
in order to control for effects that the re-
spondents may be considering, e.g., dam-
ages to personal health and property and
the environment. There are thus three lev-
els of the hazardousness attribute. In a way,
there is also a fourth level, no danger at all.
This level appears in those cases where the

2In the questionnaire it was especially mentioned that the fre-
quency of trains was assumed to be unaltered and thereby the
level of noise that the railway causes would not change.



presented alternative describes a situation
with no transport of hazmat at all.

Attribute 3: Time of transport. In the current sit-
uation, hazmat is being transported both
day and night. Two other levels are de-
fined, transport of hazmatin either daytime
or nighttime only. Thus, there is a total of
three levels. However, in the same way as
the previous attribute, there is also a fourth
level, no transport of hazmat at all.

Attribute 4: Housing cost per month. The text sec-
tion preceding the choice sets states that
the value of houses located near the railway
is assumed to be affected by the transport
of hazmat. For instance, a change in the
number of wagons transporting hazmat is
supposed to affect the market value. This
change in the value of the property is in its
turn assumed to affect the property taxa-
tion, expressed as an increase or decrease
in the housing cost per month. The text also
states that the housing cost is assumed to be
altered for all types of housing. The follow-
ing eight levels are used, where decreases
in housing cost per month are defined as
negative values: —200, —100, —40, £0, 30,
50,150,250 SEK (108 SEK equals 10 EUR,
November 2004).

3.2. Design of the Choice Sets

When designing a CE, it is important to combine
the levels of the attributes into different alternatives
in an optimal way. Limited sample sizes and the use
of large numbers of attributes and levels have led the
vast majority of CE studies to use fractional facto-
rial designs as opposed to full factorial designs. In the
task of designing a CE, there is also an important as-
pect in the way alternatives are combined into choice
sets. For most combinations of attributes, levels, and
alternatives, it is difficult to create a design that is op-
timal in every way, though. The design of this study is
consequently a mix of fractional factorial design rec-
ommendations found in Louviere et al.,(') two pilot
studies, and simulations based on pilot data. Within
each choice set, the respondent is asked to choose one
of the three alternatives (see Fig. 1): two hypothetical
transport alternatives (defined by varying levels of the
four attributes presented in the previous section) and
a constant comparator, the current transport situation
(defined by current attribute levels). Some alterna-
tives describe a situation where there is no transport
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of hazmat, see Alternative 1 in Fig. 1. In these cases,
there is no data on time of transport and classifica-
tion of the material, for obvious reasons. These con-
ditions, together with the use of a constant comparator
(the current situation), complicate the task of creating
and combining the scenarios, without one alternative
dominating another. As a result, full orthogonality,
i.e.,independent variation of all attribute levels, could
not be achieved. No major imbalances were detected
in the scenarios, though.? Furthermore, since respon-
dents of the first pilot study generally expressed dif-
ficulties answering the questionnaire, the choice sets
were reconstructed so that the level of one attribute
was always identical for two of the alternatives pre-
sented. Given the complexity of the choices, it was de-
cided that each respondent would be presented with
six choice sets in the main study. Thirty-six choice sets
were created and separated into six blocks of ques-
tionnaires, each consisting of six choice sets.*

3.3. Internal Consistency and Validity

When using the CE method it is of importance
to include tests to study whether individuals appear
to understand the technique and are taking it seri-
ously. Internal consistency is often tested with a given
a priori theory on which alternative is best. If an al-
ternative is chosen in one choice set, an even better
alternative should be chosen in another choice set.
The test for internal consistency is carried out within
one of six blocks of questionnaires, since an overall
inclusion reduces the efficiency of the choice design.
Carried out this way, the test gives an indication of the
problem and cannot be used as a tool for sorting out
irrational responses.

We use regression techniques to estimate a util-
ity function with presented attributes as explanatory
variables. Since there is no secondary data to compare
real and stated behavior, the results of the regression
analysis are used to study the internal validity of this
study, i.e., the extent to which the results are consis-
tent with a priori theoretical expectations. Assuming
diminishing marginal utility of income, we would ex-
pect higher income groups to have a lower marginal
valuation of cost. The disutility of an increased hous-
ing cost is therefore assumed to be lower for higher

3See Fig. Al. in Appendix for cross-plots of the three attributes
describing exposure versus altered housing cost per month.

4 Due to limited space, only 1 out of the 36 choice sets is presented
(Fig. 1). A complete presentation, including a questionnaire in
English, can be obtained from the author on request.
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income groups. Given that reduced exposure is to
be preferred, we would expect levels describing less
(more) exposure than the current situation to have
a positive (negative) sign in the regression analysis.
Furthermore, it may be reasonable to expect the pref-
erences of a household to be influenced by distance
to the railway, so that households living next to the
railway are expected to place a higher value on re-
duced exposure. Preferences and choices may also be
affected by the information given.(!9) In order to test
the effect of information on the transport of hazmat,
two types of questionnaires were created, one with
substantial information regarding the consequences
of an accident with hazmat and the size of the ac-
cident risk, and one with considerably less informa-
tion. See Appendix B for exact wording. According
to Slovic et al.,'7) people tend to overrate the risk
of low probability events. Under the assumption that
substantial information partly corrects this attitude,
we expect the value of a reduction in exposure to haz-
mat to be higher for those respondents receiving lit-
tle information than for those respondents receiving
substantial information. Householders owning their
residences may have stronger incentives to accept an
increased housing cost in exchange for reduced ex-
posure to hazmat than people renting their housing,
since the increase in cost for residence owners is com-
pensated for by an increased price once the property
is sold. Consequently, we would expect higher val-
ues of reduced exposure for residence owners. How-
ever, other factors may correlate with owning one’s
residence, e.g., age, number of persons in the house-
hold, and the number of years the occupants expect
to live at the same address. These factors may also in-
crease the incentive of the household to accept higher
housing costs in exchange for reduced exposure. Op-
timally, one would like to control for all other factors
correlated with owning one’s residence. The number
of observations in this study, however, is too limited.
Segmenting the data on owning one’s residence will
reveal whether this is a factor of relative importance.
Finally, there are no a priori assumptions made about
time of transport. At first glance, one may argue that
people living close to the railway only prefer trans-
port of hazmat in the daytime, since they are likely to
spend their days at another location further away from
the railway. Their exposure would then decrease com-
pared to the current situation if transportations were
restricted to the daytime only. Accordingly, transport
of hazmat at nighttime would increase their exposure.
However, one may also argue that the railway traffic
is generally less heavy at night, which lowers the risk

of an accident involving hazmat. Transportations at
nighttime only are then to be preferred.

4. EMPIRICAL SPECIFICATION
4.1. Theoretical Framework

CEs, like many other environmental valuation ap-
proaches, share a common theoretical framework in
the random utility model.'® The representative indi-
vidual is assumed to have an indirect utility function
of the form:

[]in = U(Zina Sn)a

where for any individual #, a given level of utility will
be associated with the choice of any alternative i. Al-
ternative i will be chosen over some other option j if
U; > U;. Utility derived from any option is assumed to
depend on the attributes, Z, of that option. These at-
tributes may be viewed differently by different agents
whose socioeconomic characteristics, S, will also af-
fect utility.

While the individual knows the nature of his or
her utility function, the researchers do not. This intro-
duces the concept of random utility, where an error
term, ¢, is included in the utility function to reflect un-
observable factors. Assume now that the utility func-
tion can be partitioned into two parts, one determin-
istic and in principle observable, and one random and
unobservable. The indirect utility function can then
be rewritten as

[]in = Vin(Zinv Sn) + gin(Zins Sn)

The probability that individual n will choose option i
over option j is given by

Prob(i | C) =Prob{Vi, + &in > Vju +¢jp, all jin C},

where C is the complete choice set. Depending on the
analysis model used, ¢ can be specified to take into
account multiple observations from the same respon-
dent as well as heterogeneity among respondents and
correlation between alternatives, see, e.g., Reference
19. Assumptions must also be made about the distri-
bution of the error term. The usual assumption is that
the errors are Gumbel-distributed and independently
and identically distributed. This implies that the prob-
ability of choosing alternative i is given by

expﬂvz

Z exp"Y .

jeC

Prob(i) =



Here, 1 is a scale parameter, which is set to be equal
to 1 (implying constant error variance).

4.2. Model

The multinomial logit model (MNL) is frequently
used to estimate the utility function. There is, how-
ever, a debate concerning the use of this model since
it assumes that selections from the choice set follow
the independence from irrelevant alternatives (I1A)
property, i.e., the relative probabilities of two options
being selected are unaffected by the introduction or
removal of other alternatives. This property follows
from the independence of the error terms across dif-
ferent options contained in the choice set. Violations
of the ITA hypothesis are often observed, resulting
in the need for more complex statistical models. In
this study, the data are analyzed using both the MNL
and the random parameter logit model (RPL). The
RPL model is a less restrictive model and is often
used when the MNL is shown to violate the ITA prop-
erty. Even if there is no violation of IIA property,
there may be arguments for the use of a RPL model
since taste variation among individuals is explicitly
treated, as are correlations between parameters and
repeated choices from each respondent.(!) Using the
MNL and the RPL models, the following linear and
additive utility function is estimated with a common
alternative-specific intercept « for Alternatives 1 and
2 and k independent variables, x (see Table I):

U=a+px+e forl=1,... ,k

Altered housing cost/month is treated as a con-
tinuous variable for which negative values correspond
to decreases in the housing cost. In order to study the
way in which income affects the parameter for this
cost variable, separate parameters are estimated for
population segments based on monthly household in-
come per consumption unit.’> Three income groups
are used for the Lund subsample. Since household in-
come is less spread in the Borlidnge subsample, two in-
come groups per consumption unit are defined in this
case.® Variables for number of wagons, classification

5 The consumption units used by Statistics Sweden are applied:
single = 1.16, married/cohabitants = 1.92, additional adult = 0.96,
and children = 0.66.

6In the Lund subsample, income groups are defined by Income
L (<10,000 SEK per month), Income M (>10,001 and <20,000),
and Income H (>20,001 SEK per month), and in the Borldnge
subsample, Income L (<15,001 SEK per month) and Income H
(>15,001 SEK per month).
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Table I. Independent Variables

Continuous variable
Altered housing cost/month: Ranging from —200 to 250 SEK,
segmented by Income L, Income

M., and Income H
Dummy variables describing

attributes

Number of wagons:” Twice
Half
None

Hazardousness:P Class 1
Class 3

Time of transport:P Daytime
Nighttime

Segmentation of respondents, interacting with dummy
variables presented above:©

Owning one’s residence

Receiving substantial
information in the
questionnaire

Not living next to the railway

#Not defined for the Borlinge subsample.

bThe reference category equals: the number of wagons of today,
hazardousness of Class 2, and transports both daytime and
nighttime.

‘The baseline segment of respondents is: not owning one’s
residence, receiving limited information in the questionnaire, and
living next to the railway.

of hazardousness, and time of transport are dummy
coded with the levels of the current situation as refer-
ence category. In order to study how individual char-
acteristics affect the preferences for a change in the
exposure to hazmat, the respondents are segmented
using dummy variables for (1) the respondent owns
his/her residence, (2) the respondent received a ques-
tionnaire with substantial information regarding haz-
mat, and (3) the respondent is not living next to the
railway. Interaction variables are thereafter created
between the dummy variables for segmentation and
each variable for the number of wagons, classification
of hazardousness, and time of transport. The inter-
action variables give the effect of the characteristics
mentioned, in addition to the estimated parameters
of the baseline segment, i.e., respondents not own-
ing their residences, receiving limited information in
the questionnaire, and living next to the railway. In
the model, there are no interactions included between
the number of wagons, the classification of hazardous-
ness, and the time of transport, assuming additive pa-
rameters. This can be discussed since people are likely
to regard, for instance, twice as many wagons dif-
ferently, depending on whether the materials being
transported are classified as Class 1, less hazardous
than today, or as Class 3, more hazardous than today.
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The number of observations of this study is limited,
however, and we therefore concentrate on estimat-
ing main effects, which should indicate viability of the
method.’

One common alternative-specific intercept term
is estimated for Alternatives 1 and 2, reflecting the
preferences for these alternatives over the current
situation when all attributes included in the model
are the same. This coefficient can also be regarded as
an endowment effect or status quo effect.??) Accord-
ing to this theory, we are most likely to find a neg-
ative intercept, which may be interpreted as a disu-
tility of moving away from the current state due to
strong preferences for an unaltered situation. Indi-
viduals may also choose the current situation when
the task of selecting options is considered too com-
plex or when they are uncertain about the tradeoffs
they would be willing to make. Choosing the current
situation could also be a form of protest response. In
some studies, the CE analysis is carried out both on a
full sample, including respondents constantly choos-
ing one alternative, and a reduced sample excluding
these respondents.(?*-2!1) This study will, however, in-
clude respondents constantly choosing the current sit-
uation due to uncertainty regarding their underlying
motives. Important information may then be lost if
these answers are disregarded.

When using the RPL model, assumptions are
made regarding the distribution of the random coef-
ficients. The cost parameters are treated as nonran-
dom in that the distribution of the marginal WTP
for an attribute is then simply the distribution of
that attribute’s coefficient. To simplify the model the
intercept term is also treated as nonrandom. Vari-
ables estimated for the baseline segment and de-
scribing the number of wagons and the classification
of hazardousness are assumed to be log-normal dis-
tributed, restricting all respondents to the same sign
of the coefficient. Remaining variables are assumed
to be normally distributed since we have no prior
knowledge regarding their preference structures. As
the log-normal distribution gives positive coefficients,
variables whose coefficients are necessarily negative
are entered as the negative of the variable. Models

7 Even if main effects can be argued to explain the major part of
respondent behavior, disregarded interactions may bias the vari-
ables, possibly leading to incorrect estimates.(!>) However, the
design of this study does allow interactions to be studied be-
tween the number of wagons, classification of hazardousness, and
time of transport. Analyses (not presented here) do not suggest
any differences in sign when such parameters are included in the
model.

using log-normal distributions often fail to converge,
though.?? In this study, as a second best solution, we
also use the normal distribution for all variables of the
RPL model. To the extent that the model converges,
correlations between parameters and multiple obser-
vations from respondents are accounted for. Regres-
sion analyses using the MNL and the RPL model are
conducted with Nlogit 3.0.% Due to limitations in the
data set, the full model, i.e., all variables presented
in Table I, is only estimated using the MNL model.
Excluding insignificant parameters, a final estimation
is made using both models.

Once parameter estimates have been obtained, a
compensating variation measure is derived. The mon-
etary value of a marginal change in any attribute is
expressed as the ratio between the coefficient of the
attribute and the coefficient of the cost parameter.
The levels presented in the CE range from above to
below the situation of today for all attributes, which al-
lows us to examine situations where people are willing
to pay for improvements as well as situations where
people are willing to accept deteriorations for which
they are compensated.

5. RESULTS

In the Lund subsample, the response rate was 45—
60% depending on selection area, which is admirable
given the complexity of the survey. The response rate
was lower in the Borldnge subsample, however, 45%.
This may have been a result of an older population
(average age of 46 in Borlinge compared to 39 in
Lund), and lower level of education (32% with aca-
demic education in Borlinge compared to 80% in
Lund). There is a possibility that the response rate
of Borldnge was also negatively affected by an incor-
rect questionnaire being sent out.’ The response rate
in the dropout study was 27%. The individuals were
asked to state the reasons for not responding to the
main questionnaire. The most common reasons for
not answering were that they were too busy, forgot
to answer, or just did not want to participate. The
dropouts were generally younger.

8 When estimating the RPL model, Halton draws with 250 replica-
tions are used.

9 The first version of the questionnaire that was sent to the Borldnge
subsample contained an error in the CE, so a revised question-
naire was sent to the whole sample the same week. Fifty-nine
individuals answered both versions of the questionnaire, making
comparisons possible. The majority answered the second ques-
tionnaire in the same way as the first incorrect one and there
were no signs of an increasing rate of protest answers.



As discussed in Section 3.3, a test of internal con-
sistency was carried out within one of six block choice
sets in order to study whether the respondents under-
stood the questions and answered them consistently.
The test analyzes whether a respondent who chooses
an alternative in one choice set also chooses an even
better alternative in another choice set. In the Lund
subsample, all 25 respondents answered consistently,
whereas 3 of 12 respondents answered inconsistently
in the Borldnge subsample. One of the respondents
answering inconsistently chose Alternative 1 in all
questions, which may be a sign of protest, whereas
the other two varied the chosen alternatives and no
pattern could be detected.

5.1. Estimates

Results of the regression analysis are presented
in Table II. For the Lund subsample, the coefficient of
cost is significantly lower for the segments of average
and high income per consumption unit compared to
the segment of low income, suggesting that respon-
dents with higher income have a lower marginal val-
uation of cost, i.e., a diminishing marginal utility of
income. This effect cannot be found when compar-
ing the results for the segments of average and high
income, though. There is also a slight indication of di-
minishing marginal utility of income in the Borlidnge
subsample, albeit not significant. In the Lund subsam-
ple, the majority of the estimated coefficients for the
baseline segment are significant at the 5% level (two-
tailed), suggesting that the chosen attributes have
been taken into account. In the Borldnge subsam-
ple, 2 out of 7 coefficients are significant. For both
subsamples, the coefficients of the number of wagons
and classification of hazardousness have the theoreti-
cally expected sign, confirming internal validity within
the study. However, in the baseline segment, the es-
timated coefficients of time of transportation differ
from the other coefficients in that they are all but
one insignificant and of different sign when compar-
ing the results of the Lund and Borlédnge subsamples.
In Lund, the estimated coefficients are positive, sug-
gesting that any change from the current situation,
i.e., transport of hazmat both daytime and nighttime,
increases utility, whereas in Borlénge the coefficients
are negative, suggesting that any change is considered
a disutility.

Turning to the additional parameters for the
segments of respondents owning their residences,
respondents receiving substantial information, and
respondents living next to the railway, the level of
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significance is much lower. Indeed, in the Lund sub-
sample only 6 out of these 21 parameters are signif-
icant at the 5% level (two-tailed) and 2 out of 7 in
the Borldange subsample. There is no apparent pattern
to the significant coefficients and there is no similar-
ity in the pattern of significant coefficients between
the two subsamples. These parameters are presented
nevertheless, since they, when studied all together,
add to the general picture. The parameters of dis-
tance, information, and residence-owning are gener-
ally of expected sign, in favor of the internal validity
test. The study suggests that individuals owning their
residences have a stronger preference for reducing
the exposure to hazmat than individuals not owning
their residences.'” In Table I1 it is also suggested that,
in the Borlidnge subsample, utility increases for indi-
viduals owning their residences if the time of trans-
port is changed to daytime only. The result implies,
furthermore, that if the respondent receives more
information regarding the probabilities and outcomes
of accidents involving hazmat, reducing the exposure
may become less important. In Lund, the value of a
reduction in the exposure to hazmat is lower for those
respondents receiving substantial information than
for those receiving little information. In the Borldnge
subsample, there were no significant effects of infor-
mation whatsoever, and these parameters were ex-
cluded from this presentation.!! The study also sug-
gests that people living close to a railway transport
route with hazmat benefit more from a reduction in
their exposure to hazmat than people living further
away and vice versa.

Though the ITA restriction is not rejected by the
Hausman and McFadden statistic,®® there is still an

10 As mentioned previously, there are incentives for people owning
their residences to answer this way since any increase in hous-
ing cost is compensated for when the house is sold. A telephone
survey was therefore carried out of respondents that fulfilled the
following criteria: answering within two weeks, owning their res-
idences, not choosing the current situation in all choices, having
the use of a telephone. Excluding 7 individuals in Lund and 5 in
Borldnge who we could not get in touch with, the sample con-
sisted of 30 respondents in Lund and 34 in Borlidnge. The ques-
tion that was asked was “When you made your choices in the
questionnaire, did you consider changes in the market value of
your estate?” In Lund the figure was 20% and in Borlange 23%.
This gives us an indication of this strategic problem. We have
no information, however, on the degree to which this strategic
behavior affects the results of this study.

11 The effect of substantial information as opposed to little may
be limited in Borlidnge since it has experienced an accident with
hazmat. People living near the railway, in areas from which the
random selection for this study were made, were affected by
evacuations and roped-off areas.
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Lund Borlédnge
Parameters Coefficient p-Value Coefficient p-Value
Intercept —0.807 0.000 —0.496 0.022
Altered housing cost/(month x 100)
Cost (Income L) —0.543 0.000 —0.374 0.000
Cost (Income M) —0.350 0.000
Cost (Income H) —0.397 0.000 —0.366 0.000
Baseline segment®
Number of wagons
Twice —1.061 0.000 —0.655 0.008
Half 0.568 0.002 0.158 0.444
None 2.035 0.000 0.441 0.164
Classification
Class 1 0.645 0.001 0.348 0.110
Class 3 -1.911 0.000 —0.579 0.034
Time of transport
Daytime 0.631 0.003 —0.372 0.112
Nighttime 0.302 0.150 —0.244 0.294
Additional for segments
Own residence
Twice -0.192 0.451 -0.514 0.073
Half 0.452 0.028 0.053 0.830
Table II. Multinomial Logit Estimates None 0.983 0.000 0.091 0.715
for the Lund and Borldnge Subsamples Class 1 0.448 0.027 -0.200 0.409
Class 3 —0.073 0.808 -0.951 0.004
Daytime —0.137 0.556 0.663 0.016
Nighttime 0.123 0.604 0.204 0.475
Substantial information
Twice 0.142 0.543 A
Half —0.286 0.132 -4
None —0.782 0.000 A
Class 1 —0.436 0.020 -4
Class 3 0.124 0.663 A
Daytime 0.105 0.623 -4
Nighttime 0.085 0.702 A
Not next to
Twice —0.246 0.310 n.a.
Half -0.132 0.512 n.a.
None —0.680 0.001 n.a.
Classl —0.198 0.314 n.a.
Class 3 0.436 0.134 n.a.
Daytime —0.232 0.500 n.a.
Nighttime —0.121 0.606 n.a.
N 1,914 1,049
Log-likelihood —1,841 —1,052
Likelihood ratio index 0.12 0.09

2Excluded parameters due to overall insignificance.

PNot owning one’s residence, receiving limited information in the questionnaire, and
living next to the railway.

Note: n.a. = not available.

interest in using the RPL model since we have re- variables that are highly insignificant in the full MNL
peated choices from the same respondents. Moreover, model. For the Lund subsample, the estimates of al-
we may have heterogeneous preferences and correla- tered housing cost per month, segmented for average
tion within preferences. Two restricted MNL and RPL and high monthly household income per consump-

models are then estimated, excluding the interaction tion unit, are not significantly different in the MNL
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model. Segment Income M and Income H are con-
sequently pooled into Income MH. In the Borldnge
subsample, there is no significant difference between
the two segmentation groups used for the cost pa-
rameter. Altered housing cost per month is therefore
estimated without segmentation for this subsample.
A likelihood ratio test for the restricted models im-
plies that we cannot reject the null hypothesis that the
coefficients are jointly zero. Furthermore, the ITA re-
striction cannot be rejected according to the Hausman
and McFadden statistic. As mentioned in Section 4.2,
models using the log-normal distribution often fail
to converge and the regression models of this study
are no exception. In addition, the regression models
allowing for correlations between parameters fail to
converge. Consequently, the resulting RPL models for
the Lund and Borldnge subsamples are estimated tak-
ing repeated choices and normally distributed hetero-
geneous preferences into account, using the normal
distribution for all parameters except the cost param-
eters and the intercept term. The results are presented
in Table IIT for Lund and Table IV for Borlidnge.
There is an increase in the likelihood ratio index com-
pared to the MNL models (Column 1), suggesting a
better fit for the RPL models (Column 2). The es-
timates are generally lower for the MNL compared
to the RPL models, which corresponds to the results
of other studies.?*) The significance of the estimated
standard deviations in the RPL models (Column 3)
is a sign of heterogeneity in the preferences of the
respondents. The standard deviation for variables
interacting with owning one’s residence is gener-
ally insignificant, though, indicating more homoge-
nous preferences within this segment. The standard-
deviation coefficients in the RPL models are unrea-
sonably large, indicating problems that may be due
to disregarded correlations in the heterogeneity of
preferences.

5.2. Marginal Rate of Substitution

The interpretation of the coefficient values is not
straightforward, except for significance and relative
size. We therefore calculate the MRS between the at-
tributes using the coefficient for cost as a numeraire.
This implies that we can interpret the ratios as the
average marginal WTP and WTA per household and
month. The marginal rates of substitution based on
the estimates of the MNL (Column 4) and the RPL
(Column 5) models are presented in Tables III and
IV. MRS totals, including the baseline values for re-
spondents owning their residences, receiving substan-
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tial information, and living next to the railway, are
given within brackets.!”> The ratios of estimated pa-
rameters in the MNL model are similar to those of
the RPL model. The same result is found in, for in-
stance, Train.(®

Using the results in Tables IIT and IV, different
transport configurations can be analyzed. For exam-
ple, based on the results from Table III, Column 4,
and using the estimates for Income L and the base-
line segment, the total MRS for reducing the number
of wagons by half, lowering the degree of dangerous-
ness to Class 1, and transporting hazmat in the day-
time only suggests a WTP per household and month
of: 147 SEK (Intercept) — 88 SEK (Half) — 131 SEK
(Class 1) — 97 SEK (Daytime) = —169 SEK.3

The intercept term is a determining factor for the
result of a proposed transport configuration. In this
study, the intercept is negative, which indicates that
any change from the current situation is negative.
Since there is uncertainty regarding this behavior, the
inclusion of the intercept can be discussed. Adamow-
icz et al.®® argue that such an inclusion is a reasonable
option for models estimated for samples not contain-
ing individuals who constantly choose the current sit-
uation. They state that the intercept effect may be
more of a real phenomenon in this case, since indi-
viduals who may have protested are excluded. In our
point of view, it may also be reasonable to include
the intercept term when carrying out the CE analysis
on a full sample in order to limit the risk of neglect-
ing interesting information. The question of how to
deal with behavior concerning the current situation
and the inclusion of the intercept term, which is be-
yond the scope of this study, ought to be discussed and
analyzed more thoroughly in future research.

5.3. Estimates Constitute an Upper Bound?

It is plausible that the estimates presented here
represent an upper bound for a number of reasons.
A bias may arise since the survey is focused on one
problem, transport of hazmat, exaggerating the im-
portance of this problem without relation to other

12 For instance, using the estimates of the MNL model for the
Borliange subsample, in this case residence owners, the change in
MRS due to twice as many wagons as today is given by 163 SEK +
158 SEK = 321 SEK per household and month. Consequently,
the households have to be compensated by this amount in order
to maintain their utility.

13 The total MRS is calculated under the assumption that the pro-
posed transport configuration is the only one realized, i.e., a
“state-of-the-world” model.?%)
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Table III. Estimates Using MNL and RPL Models and MRS for Income L and Income MH, SEK—Lund Subsample

RPL
MNL MNL, MRS? RPL, MRS?
Coefficient Coefficient Coefficient Std Income Income
(p-Value) (p-Value) (p-Value) L/Income MH L/Income MH
Parameters (nonrandom)
Intercept —0.802 —0.597 - 147/213 37/42
(0.000) (0.047)
Altered housing cost/(month x 100)
Cost (Income L) —0.545 —1.606 - n.a. n.a.
(0.000) (0.000)
Cost (Income MH) —0.376 —1.416 - n.a. n.a.
(0.000) (0.000)
Parameters (random RPL)
Baseline segment®
Number of wagons
Twice —-1.173 —3.943 2.472 215/312 246/278
(0.000) (0.000) (0.000)
Half 0.480 1.201 1.395 —88/—128 —75/—-85
(0.001) (0.000) (0.000)
None 2.031 2.688 7.313 —372/-540 —167/-190
(0.000) (0.002) (0.000)
Classification
Class 1 0.713 0.986 2.091 —131/-190 —61/—70
(0.000) (0.016) (0.000)
Class 3 —1.594 —6.145 4.459 292/424 383/434
(0.000) (0.000) (0.000)
Time of transport
Daytime 0.527 0.745 2.780 —97/-140 —46/-53
(0.000) (0.011) (0.000)
Nighttime 0.335 0.191 1.561 —61/—-89 —12/-13
(0.006) (0.432) (0.000)
Additional for segments
Half (own res) 0.401 1.040 0.403 —73/-107 —65/-73
(0.007) (0.012) (0.703) (—161/—235) (—140/—158)
None (own res) 0.100 5.061 2.617 —183/-266 —315/-357
(0.000) (0.007) (0.016) (—555/—806) (—482/—547)
Class 1 (own res) 0.461 1.542 1.094 —85/-122 —96/—109
(0.003) (0.006) (0.160) (—216/-312) (—157/-179)
Half (subst. info) —0.258 —0.628 1.936 47/68 39/44
(0.077) (0.082) (0.000) (—41/-60) (—36/—41)
None (subst. info) —0.807 —1.573 10.294 148/214 98/111
(0.000) (0.001) (0.000) (—224/-326) (—69/-79)
Class 1 (subst. info) —0.362 —0.544 2.479 66/96 34/38
(0.011) (0.253) (0.000) (—65/-94) (—27/1-32)
None (not next to) —0.651 —1.727 2.001 121/176 108/122
(0.001) (0.165) (0.348) (—251/-364) (—59/-68)
Class 1 (not next to) —0.414 —0.722 1.903 76/110 45/51
(0.003) (0.132) (0.002) (—55/-80) (—16/-19)
Log-likelihood —1,847 —1,541
Likelihood ratio index 0.12 0.25

4Negative sign = WTP, positive sign = WTA.
YNot owning one’s residence, receiving limited information in the questionnaire, and living next to the railway.
Note: n.a. = not available.
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Table I'V. Estimates Using MNL and RPL Models, and MRS, SEK—Borldnge Subsample
RPL
MNIT - - MRS?
Coefficient Coefficient Coefficient Std
(p-Value) (p-Value) (p-Value) MNL RPL
Parameters (nonrandom)
Intercept —0.494 —0.296 - 133 26
(0.023) (0.437)
Altered housing cost/(month x 100)
Cost —0.372 —1.147 - n.a n.a
(0.000) (0.000)
Parameters (random RPL)
Baseline segment®
Number of wagons
Twice —0.607 —2.094 3.359 163 182
(0.010) (0.001) (0.000)
Half 0.194 0.129 2.254 =52 —11
(0.181) (0.713) (0.000)
None 0.494 1.256 7.120 —133 -109
(0.078) (0.149) (0.000)
Classification
Class 1 0.227 0.176 2.501 —61 —-15
(0.157) (0.635) (0.000)
Class 3 —0.646 —3.653 3.436 174 318
(0.013) (0.000) (0.000)
Time of transport
Daytime —0.332 —1.356 2.159 89 118
(0.118) (0.012) (0.000)
Nighttime —0.127 —0.623 1.841 34 54
(0.439) (0.067) (0.000)
Additional for segment
Twice (own res) —0.589 —1.469 0.457 158 128
(0.021) (0.041) (0.646) (321) (310)
Class 3 (own res) —0.849 —1.303 1.997 228 114
(0.006) (0.166) (0.228) (402) (432)
Daytime (own res) 0.589 1.362 0.011 —158 —-119
(0.007) (0.022) (0.990) (—69) (-1)
Log-likelihood —1,053 —894
Likelihood ratio index 0.09 0.19

4Negative sign = willingness to pay, positive sign = willingness to accept.
YNot owning one’s residence, receiving limited information in the questionnaire, and living next to the railway.

Note: n.a. = not available.

hazards. It is also possible that the survey suffers from
a budget constraint bias since the respondents may
not consider that increases in expenditure mean that
less money is available for other expenditures. These
biases suggest that the estimates constitute an upper
limit on the value attached to transport of hazmat. A
bias may also arise since the respondents are faced
with hypothetical alternatives, giving cause to stated
choices that are hypothetical as well. The obtained
estimates may then be overstated. However, studies
carried out on differences between actual and hypo-
thetical preferences and using the CE approach dif-

fer in that some indicate a difference and others do
not.(?-28) Furthermore, in Wheeler and Damania,®®)
itis argued that the accuracy of responses is improved
when respondents are asked to value real-world sce-
narios. Although the respondents know that they are
not actually being asked to pay here and now, the sit-
uation should be realistic enough for them to believe
that this could happen. In this study, we try to mini-
mize the problem of hypothetical bias by presenting
a realistic and familiar payment vehicle and realistic
alternatives describing the transport of hazmat. Be-
sides, we are addressing an affected population.
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6. DISCUSSION

This article suggests that the CE approach can
be used to estimate people’s preferences for different
configurations of transport of hazmat by rail de-
spite the complexity in the activity studied and in
the CE method used. The response rate, 45-60%,
was admirably high given the difficulty of the study.
A test carried out within one of the six blocks of
questionnaires indicated internal consistency. In the
Lund subsample, all 25 respondents answered consis-
tently, whereas 3 of 12 respondents answered incon-
sistently in the Borldnge subsample. This discrepancy
may be due to differences in age and education, affect-
ing motivation and ability to respond. The application
of this method is also supported by the internal valid-
ity, i.e., the estimated parameters are of expected sign.
Some parameters are insignificant, though. We have
nevertheless chosen to discuss these results since they
may, when studied all together, add to the general pic-
ture. A reduction in the number of wagons with haz-
mat and a reduction in the degree of hazardousness
increase utility and people are thus willing to pay for
these improvements or they demand compensation
for changes for the worse. The overall finding suggests
that level of information and distance to the railway
may affect valuations and so does owning one’s res-
idence. The effect of time of transportation is incon-
clusive. This is not necessarily surprising, as a change
in the time of transportation of hazmat can be inter-
preted as affecting people’s exposure and safety both
negatively and positively, leaving the summed effect
insignificant. In this situation, we can only speculate
on the origin of the differences between the subsam-
ples. One explanation may be differences in the back-
ground data such as daytime distance to the railway
and prior experiences of incidents with hazmat.'

The estimates can be seen as contextual, i.e., being
time- and site-specific, even though objective informa-
tionis given concerning the transport of hazmat. Char-
acteristics of the city and the socioeconomic parame-
ters of the subsamples are likely to affect the results
and the appropriateness of an application of the re-
sults to other areas even if the settings are similar. Are
the respondents able to understand the questions?
Are their answers valid and consistent? According
to Smith,®? one may argue that only those who have

14 In the Lund subsample, 23 % of the respondents not owning their
residences state that they spend their day at the same distance
or closer to the railway compared to their nighttime place. This
figure is 57% in the Borldnge subsample. For respondents not
owning their residences, the figure is 59% in both subsamples.

experienced the problem being studied should be as-
sessed. In this study, the majority of the selected sam-
ples consist of people living next to or close to the
railway. Since these respondents experience the expo-
sure to hazmat today, there is a reasonable possibility
that their preferences are relatively well founded.
The major result of the study is that the CE
method seems applicable even in this kind of setting
with numerous difficulties. Furthermore, the analy-
sis reveals that the CE approach may provide a rich
description of people’s preferences and the determi-
nants of their preferences. In the future, results of this
and similar studies may provide guidance on differ-
ent transport configurations (e.g., with hazmat), espe-
cially since policymakers may influence the attributes
presented here. However, the feasibility of the CE
method when studying people’s preferences toward
transport of hazmat cannot be established until fu-
ture research is conducted. It is important to test the
external validity by incorporating real payments and
by making consistency and validity tests with larger
samples. Furthermore, in this study, exposure is used
as a proxy for risk as an attempt to incorporate risk
attributes into CEs in a meaningful way. Future re-
search is required to analyze whether this is practical.
It is also plausible that the estimates presented here
represent an upper bound due to a number of biases
and more research is required to address these biases.

APPENDIX A: CROSS-PLOTS

Fig. Al. Cross-plots of number of wagons/day,
classification of hazardousness, and time of transport
versus altered housing cost/month used in the choice
sets.

APPENDIX B: INFORMATION

The following information section is given in
questionnaires providing substantial information for
the Lund subsample. Passages in italic indicate the in-
formation given in questionnaires providing limited
information. For the Borlidnge subsample, necessary
adjustments are made in the text.

What is meant by hazardous materials?

About 3% of the goods that are transported by rail
today are classified as hazardous. Hazardous materials
are substances that can injure people and damage the
environment and property.
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Fig. Al.

How often does an accident with hazardous
materials occur in or near Lund?

At present about 70 goods trains, using Sodra
Stambanan, go through the center of Lund every-
day. The probability of a goods train being derailed
on the Eslov-Malmo stretch is estimated to be 3-4
derailments over a period of 10 years, i.e., somewhat
less than one every other year.

Goods trains transporting hazardous materials
are rarely involved in accidents. Since the standards
required of wagons that are used to transport the
goods are rather demanding, spillage of hazardous
substances is equally rare in the unlikely event of an
accident. For instance, the probability of such an ac-
cident taking place on the Eslév-Malmo stretch, and
as a result of which gas leaks out, has been calculated
to be one in 2,000 years.

What can happen if a hazardous material leaks out?

If a hazardous material leaks out, injury to people
and damage to property and the environment may be
the results, as well as inconvenience for the people
living close by, who may have to be evacuated during
clearance work. Even if there is no spillage of haz-
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ardous materials, people living in the area may have
to be evacuated as a safety measure. In some cases,
residents may have to leave their homes for up to a
week.

Just how serious the consequences of an accident
are depends mainly on what the spilled substance is,
and the amount and speed of the leakage. Conditions
in the immediate surroundings, such as the weather
and distance to built-up areas, may also affect the
consequences.

Should a hazardous material be spilled as a result
of an accident, it is most likely that the outcome will
be such that no people are injured and no property
is damaged. Out of 10 accidents, 5 or more have no
consequences at all, other than a decontamination of
the scene of the accident.

What can happen in the worst-case scenario?

Worst-case accidents could mean dire conse-
quences for people, property, and the environment.
For example, if a large leakage of ammonia occurs, a
toxic gas cloud could build up, leading to fatalities in
the immediate vicinity and injuries to people within a
radius of several kilometers from the accident site.
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A large leakage of inflammable gas, when ignited,
can lead to an explosion that may be directly fatal for
people in the area. This type of accident also causes
great damage to buildings and property.

However, the probability of the occurrence of an
accident of the “worst type” is extremely small and
may be expressed as: Assume that 10,000 accidents
take place in which some hazardous substance leaks
out (which very rarely happens). In only one of these
cases will the accident be followed by very serious
consequences.

No one has died in an accident involving haz-
ardous materials in Sweden in the last 50 years. The
probability that someone will die in an accident in-
volving hazardous materials along the Eslov-Malmo
stretch is estimated to be one in 5,000 years.

Rail transport of hazardous materials through Lund

The last page of the questionnaire contains a map
of the two railway lines that pass through Lund, Sodra
Stambanan, and Vistkustbanan. About 70 wagons
with hazardous materials pass through Lund on Sédra
Stambanan both day and night. No goods trains run on
Vistkustbanan.

APPENDIX C: INTRODUCTION TO THE
CHOICE EXPERIMENT

The following introduction to the choice exper-
iment is given in all questionnaires for the Lund
subsample. For the Borlidnge subsample, necessary
adjustments are made in the text.

What is your standpoint regarding changes
in the transport of hazardous materials?

This study assumes that the transport configura-
tion of hazardous materials goods through Lund can
be influenced. In turn, the transport configuration is
assumed to influence the value of the properties in
the area close to the railway line. The change in prop-
erty value then gives rise to changes in the ratable
value and real estate tax, expressed as an increased
or decreased housing cost per month. These changes
are assumed to affect the occupants of all types of
housing, i.e., detached/semi-detached houses, collec-
tive ownership, and tenancies.

A further assumption is that the transported
amount of hazardous materials can be classified ac-
cording to its degree of hazardousness. The combina-
tions of substances that constitute today’s transports

are assumed to have a degree of hazardousness of 2 on
a scale from 1 (less hazardous) to 3 (very hazardous).

We now ask you to choose from different choice
sets of configurations of transports of hazardous ma-
terials along Sodra Stambanan through Lund. Each
choice set contains:

e The number of wagons with hazardous mate-
rials that use the line daily.

® When the goods trains carrying hazardous ma-
terials use the line. Daytime is between 06 and
22 and nighttime is between 23 and 05.

e The classification of hazardousness of the
transported material.

¢ The altered housing cost for your household
compared to today.

Everything else is unchanged compared to the
way you live today. The frequency of trains is assumed
to be unaltered and thereby the level of noise that the
railway causes.

ACKNOWLEDGMENTS

Financial support from the Swedish National
Rail Administration and the Swedish Rescue Ser-
vices Agency is gratefully acknowledged. I would like
to thank Karin Brundell-Freij, Krister Hjalte, Carl
Hampus Lyttkens, and two anonymous referees
for insightful suggestions. Any errors are my sole
responsibility.

REFERENCES

1. Swedish Institute for Transport and Communications Analy-
sis. (1999). Domestic Transport with Hazardous Goods 1999.
Stockholm.

2. Swedish Rescue Services Agency. (1997). Domestic Transport
with Hazardous Goods on Railway, P21-212/97. Karlstad.

3. Verter, V., & Kara, B. Y. (2001). A GIS-based framework for
hazardous materials transport risk assessment. Risk Analysis,
21,1109-1120.

4. Mitchell, R. C., & Carsson, R. T. (1989). Using Surveys to Value
Public Goods: The Contingent Valuation Method. Baltimore:
John Hopkins University Press.

5. Hensher, D. (1994). Stated preference analysis of travel
choices: The state of practice. Transportation, 21, 107-228.

6. Ryan, M. (1999). Using conjoint analysis to go beyond health
outcomes: An application to in vitro fertilisation. Social Sci-
ence and Medicine, 48, 535-546.

7. Read, D, Loewenstein, G., & Rabin, M. (1999). Choice brack-
eting. Journal of Risk and Uncertainty, 19,171-197.

8. Kahneman, D., Ritov, I., & Schkade, D. (1999). Economic
preferences or attitude expressions?: An analysis of dollar re-
sponses to public issues. Journal of Risk and Uncertainty, 19,
203-235.

9. Boxall, P., Adamowicz, W., Swait, J., Williams, M., & Louviere,
J. (1996). A comparison of stated preference techniques for
environmental valuation. Ecological Economics, 18, 243-253.



16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hanley, N., MacMillan, D., Wright, R., Bullock, C., Simpson,
L., Parsisson, D., & Crabtree, B. (1998). Contingent valuation
versus choice experiments: Estimating the benefits of environ-
mentally sensitive areas in Scotland. Journal of Agricultural
Economics, 49, 1-15.

Gegax, D., & Stanley, L. R. (1997). Validating conjoint and
hedonic preference measures: Evidence from valuing reduc-
tions in risk. Quarterly Journal of Business Economics, 36, 32—
54.

Telser, H., & Zweifel, P. (2002). Measuring willingness to pay
for risk reduction: An application of conjoint analysis. Health
Economics, 11,129-139.

Rizzi, L. 1., & Orttzar, J. de D. (2003). Stated preference in
the valuation of interurban road safety. Accident Analysis and
Prevention, 35, 9-22.

DeShazo, J. R., & Fermo, G. (2002). Designing choice sets
for stated preference methods: The effects of complexity on
choice consistency. Journal of Environmental Economics and
Management, 44, 123-143.

Louviere, J. J., Hensher, D. A., & Swait, J. D. (2000). Stated
Choice Methods, Analysis and Application. Cambridge: Cam-
bridge University Press.

Finucane, M. L., Alhakami, A., Slovic, P., & Johnson, S. M.
(2000). The affect heuristic in judgement of risks and benefits.
Journal of Behavioural Decision Making, 13, 1-17.

Slovic, P, Fischhoff, B., & Lichtenstein, S. (1980). Facts and
fears: Understanding perceived risk. In R. C. Schwing &
W. A. Albers (Eds.), Societal Risk Assessment. How Safe is
Safe Enough?. New York: Plenum Press.

McFadden, D. (1974). Conditional logit analysis of qualitative
choice behaviour. In P. Zarembka (Ed.), Frontiers in Econo-
metrics. New York: Academic Press.

Hensher, D. A., & Greene, W. H. (2003). The mixed logit
model: The state of practice. Transportation, 30, 133-176.
Adamowicz, W., Boxall, P, Williams, M., & Louviere, J. (1998).
Stated preference approaches for measuring passive use val-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Hiselius

ues: Choice experiments and contingent valuation. American
Journal of Agricultural Economics, 80, 64-75.

Mclntosh, E., & Ryan, M. (2002). Using discrete choice exper-
iments to derive welfare estimates for the provision of elective
surgery: Implications of discontinuous preferences. Journal of
Economic Psychology, 23,367-382.

Algers, S., Bergstrom, P, Dahlberg, M., & Lindqvist-Dillén,
J. (1998). Mixed Logit Estimation of the Value of Travel Time.
Working Paper 1998:18, Department of Economics, Uppsala
University.

Hausman, J., & MacFadden, D. (1984). Specification tests for
the multinomial logit model. Econometrica, 52, 1219-1240.
Revelt, D., & Train, K. (1998). Mixed logit with re-
peated choices: Households’ choices of appliance effi-
ciency level. Review of Economics and Statistics, 80, 647—
657.

Train, K. (1998). Recreation demand model with taste differ-
ences over people. Land Economics, 74, 230-239.

Ryan, M. (2004). Deriving welfare measures in discrete choice
experiments: A comment to Lancsar and Savage (I). Health
Economics, 13,909-912.

Carlsson, F., & Martinsson, P. (2001). Do hypothetical and ac-
tual marginal willingness to pay differ in choice experiments?
Journal of Environmental Economics and Management, 41,
179-192.

Johansson-Stenman, O., & Svedsiter, H. (2003). Self Image
and Choice Experiments: Hypothetical and Actual Willingness
to Pay. Working Papers in Economics, No: 94, Gothenburg
University.

Wheeler, S., & Damania, R. (2001). Valuing New Zealand
recreational fishing and an assessment of the validity of the
contingent valuation estimates. Australian Journal of Agricul-
tural and Resource Economics, 45, 599-621.

Smith, R. D. (2003). Construction of the contingent valua-
tion market in health care: A critical assessment. Health Eco-
nomics, 12, 609-628.



	AAPKapitel2.pdf
	Estimating the relationship between accident frequency and homogeneous and inhomogeneous traffic flows
	Introduction
	Model
	Data
	Accident frequency
	Variables and regression models

	Results
	Homogeneous traffic flow
	Inhomogeneous traffic flow

	Discussion
	Acknowledgements
	Appendix A
	References





