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In this  paper  the  application  of  the  travel  cost  method  for estimating  consumer  surpluses  and  total
values  attributed  to  the Poseidon  temple  in  Sounio,  Greece,  is presented.  The  monument  in  question
is  one  of  the  most  important  archaeological  sites  in Greece,  built  in  the  middle  of the  5th  century  BC.
The  implementation  of the  method  was  supported  by  a  survey  of the  visitors  of  the  monument,  through
the  completion  of  an appropriately  designed  questionnaire  with  personal  interviews.  The  results  of  the
ravel cost method
ecreational value
ultural heritage
reece

analysis  show  that  the consumer  surplus  for visiting  the Poseidon  temple  ranges  from  D 1.5–24.5  million
per  year,  giving  useful  insights  for the  amount  of  money  that are  socially  acceptable  to  be spent  by  the
Greek  state  for the protection  and  maintenance  of the monument.  Treatment  of  travel  costs  associated
with  multipurpose  trips  as well  as  the  type  of  functional  form  used  to estimate  how  travel  costs  influence
visitation  rates,  seem  to  be the  two  most  important  parameters  affecting  the final  results.

©  2014  Elsevier  Masson  SAS.  All  rights  reserved.
. Introduction

Environmental economics constitutes a relative new branch
f economics, aimed at attributing economic values to elements
f the natural environment that are not included in the market
echanism. The developed methodological approaches provide a

omprehensive and coherent framework where alternative envi-
onmental scenarios, measures and policies can be compared and
valuated in monetary terms. To this end, a number of environ-
ental valuation techniques have been developed, classified in two

roader categories [1]:

stated preference (SP) methods, exploiting survey techniques to
directly ask individuals about the value they attach to unmar-
ketable environmental goods and services and to express their
preferences towards changes in environmental services pro-
vided;
revealed preference (RP) methods, looking at “surrogate mar-
kets” measuring the value of unmarketable environmental goods

and services by analyzing the market price fluctuations of related
economic goods.

∗ Corresponding author at: Laboratory of Industrial & Energy Economics, School
f  Chemical Engineering, National Technical University of Athens, Zografou Campus,
5780 Athens, Greece. Tel.: +30 2107723283; fax: +30 2107723155.

E-mail address: ctourkolias@teemail.gr (C. Tourkolias).

http://dx.doi.org/10.1016/j.culher.2014.09.011
296-2074/© 2014 Elsevier Masson SAS. All rights reserved.
Decision makers in the field of culture have to deal with
similar problems to those of environmental policy, as historical
monuments and cultural heritage are goods that are not directly
included in the market mechanism. Specifically, too often, min-
istries, agencies and organizations responsible for the protection
and preservation of historical monuments have limited resources
available, and therefore they are obliged to answer difficult ques-
tions like [2]: What is the appropriate level of expenditure that
shall be devoted to the protection and enhancement of a historic
monument? Which is the right allocation of the available financial
resources between different social goods (education, health, secu-
rity, culture, etc.)? How different actions aiming at the protection,
conservation and enhancement of various historical monuments
can be prioritized, especially in countries with a rich cultural her-
itage?

Recently, a growing number of studies have started to apply
the above-mentioned environmental valuation techniques to esti-
mate the economic value of cultural goods. The majority of these
studies use SP techniques and particularly the contingent valua-
tion method [3–7] as well as choice modelling [8–10]. Among the
RP valuation techniques, the travel cost method (TCM) is the most
popular for valuing cultural goods [11–13], as it is widely used to
indicate a recreational consumer’s value of visiting a site. Poor and

Smith [14] implemented a zonal travel cost model to estimate the
consumer surplus of visiting the historic St. Mary’s City located
in rural southern Maryland. Other applications of the method
for valuing building environments with high architectural value,

dx.doi.org/10.1016/j.culher.2014.09.011
http://www.sciencedirect.com/science/journal/12962074
http://crossmark.crossref.org/dialog/?doi=10.1016/j.culher.2014.09.011&domain=pdf
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5 ultura

s
[
e
m
f
s
C
e
t
e
i
p
i
t
m

e
o
l
m
f
s
o
c
t
h
v
r
a
t
i
t
f
c
w

2

t
(
t
i
P
O
t
t
b
c
s
b
d
t
r
b

t
v
f
c
s

•

•

68 C. Tourkolias et al. / Journal of C

pecific historic buildings, monuments, etc. are presented in
11,15,16]. Also, several applications of the method concern the
stimation of the total value of benefits gained by the visitors of
useums as well as their willingness to pay for providing additional

acilities [12,13,15]. The method has also been used for valuing
pecific cultural events such as a cultural artistic event in the
astile-León region of Spain [15], a large temporary blockbuster art
xhibition [17], a four-day Gemfest that is taken part annually in
he town of Anakie in the sapphire fields of central Queensland [18],
tc. Finally, Hedonic pricing presents relatively limited applicabil-
ty and most applications [19,20] are based on the idea that house
rices are affected by a house’s bundle of characteristics, which may

nclude non-market cultural factors, while the implementation of
he avoided- and maintenance-cost approaches present significant

ethodological weaknesses [21].
This study presents an application of the TCM to estimate the

conomic value of the Poseidon temple in Sounio, Greece, which is
ne of the most important monuments of the ancient Greek civi-
ization. To the best of our knowledge, this is the first time that this

ethod has been applied to a Greek monument and is one of the
ew applications of the method in the economic evaluation of clas-
ical monuments of global importance. Therefore, one of the targets
f this study is to investigate the applicability of the method in the
ultural sector in Greece, and the extent the existing infrastructure,
he availability of data, etc., can support its implementation. We
ave attempted to estimate the total value of the monument, with a
iew to identify the level of financing for undertaking conservation,
estoration and enhancement interventions that would be socially
cceptable (if technically necessary) in the future. Furthermore, as
he Poseidon temple in Sounio is a historical monument of global
mportance, interesting methodological questions arise regarding
he application of the method, such as the treatment of the visitors
rom abroad and the cost associated with multipurpose trips, the
ost elements that constitute the total travel cost of a visitor, etc.,
hich are also investigated in this work.

. The study area

The temple of Poseidon on Cape Sounion, which is found along
he coastal road in the southeastern tip of the Attica prefecture
about 70 kilometers far from Athens city), is one of the most impor-
ant archaeological sites in Greece. Built between 444 and 440 BC,
t replaced an earlier, unfinished temple that had been damaged by
ersians in 480 BC. Poseidon was the God of the seas, one of the 12
lympian deities of the pantheon in Greek mythology. According

o the myth, people visited the temple to ask God favourable condi-
ions for their sea voyages. As with all Greek temples, the Poseidon
uilding was rectangular, with a colonnade on all four sides. It had 6
olumns in the shorter sides and 13 in the longer ones, with only 15
till standing today [22]. The columns are of the Doric order, made
y locally-quarried white marble. They were 6.10 m high, with a
iameter of 1 m at the base and 79 cm at the top. At the centre of
he temple’s colonnade existed the hall of worship, a windowless
ectangular room. Inside the temple stood the huge (6 m in height)
ronze statue of the God.

The archaeological site of Sounio being one of the most impor-
ant archaeological sites in Greece, attracts a large number of
isitors exceeding 150,000 annually [23]. Almost 65% of them come
rom abroad. The visitors of the monument are divided into 3 main
ategories (data provided by the operator of the archaeological
ite):
independent visitors (about 50% of Greek and 15% of foreign vis-
itors);
organized groups (about 10% of Greek and 60% of foreign visitors);
l Heritage 16 (2015) 567–574

• schools (40% of Greek and 25% of foreign visitors).

3. Methodological framework

3.1. Selection of travel cost model

The conceptual idea of the TCM is that information on travel
costs and reduction of visitation rates with distance from a site
of interest can be used to estimate its recreational use value [24].
Specifically, it is considered that the travel cost represents the peo-
ple’s willingness to pay to visit the site in question and serves as
a proxy for its value [25]. By measuring how visitation of a recre-
ational site decreases with increasing travel cost one can construct
the demand curve for the examined site and estimate its consumer
surplus and total value.

There are three different types of the travel cost method:

• the zonal travel cost model, which is the simplest implementa-
tion of the method, is applied by collecting information on the
number of visits to the site in question from different distances
(zones) and the cost of round trips from each of these zones. Then,
visitation rates from different zones are regressed on travel costs
and other socioeconomic variables for establishing a mathemat-
ical relationship, which allows constructing the demand curve of
the site under consideration;

• the individual travel cost model seeks to develop a relationship
between the number of visits made by an individual in the site of
interest during a period and the travel cost and other explanatory
parameters;

• the random utility travel cost model assumes the existence of
various alternative sites with different quality characteristics
for pursuing recreational activities. Individuals make tradeoffs
between site quality and the cost of travel to the site and these
choices are used to estimate the demand curve for the site in
question.

In the context of this study we  have implemented a zonal travel
cost model. The implementation of a random utility travel cost
model was rejected as the Poseidon temple in Sounio is a unique
historical monument of global importance and therefore it is dif-
ficult to define alternative sites for providing similar recreation
services, which is an essential prerequisite for implementing this
type of travel cost model. Furthermore, the results of the survey
undertaken in the context of this study showed that only the 19%
of the respondents visit the monument two  or more times per
year and therefore the implementation of an individual travel cost
model is inappropriate [26].

3.2. The zonal travel cost model

The implementation of a zonal travel cost model comprises the
following main steps:

• definition of geographical zones where visitors to the site in ques-
tion come from. Each of these zones should be defined in a way
that the travel cost to the recreation area in question will be more
or less the same;

• data collection concerning the number of visitors to the site in
question from each defined zone and estimation of the visitation
rates from each zone, which is the number of visitors per 1000
or 1,000,000 inhabitants of the zone. In the context of this study,

these data were collected through a survey conducted to the visi-
tors of the monument (see Section 4.1). On the basis of the survey
sample we  estimated the proportion of visitors from each zone
and then, given the total number of visitors to the monument
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(data provided by the Hellenic Statistical Authority), the number
of visitors from each zone and the corresponding visitation rates;
calculation of the average cost of the round trip from each zone
to the recreation site in question. To this end, the following cost
elements are taken into account:
◦ entrance fees, tour costs and other expenses in recreation site,
◦ travel expenses such as tickets, fuel, tolls, etc.,
◦ accommodation costs,
◦  the cost of time, which is spent by the visitor to travel and

visit the site in question. Most of these data were collected
through the questionnaires; however as many of the visitors
of the area in question come from very long distances currying
multipurpose trips, the estimation of the travel cost per zone
attributed to the specific visit to the monument under consid-
eration presents significant methodological difficulties, which
are discussed more analytically in subsequent sections;

development and evaluation of regression models correlating the
visitation rates from the different zones with the corresponding
travel cost. To this end, simple or multiple regression models can
be used. The former includes the travel cost as the only indepen-
dent variable, while the latter incorporates in addition various
socioeconomic variables (e.g. income, age, etc.). The choice of the
functional form of the regression model is also very important
and can influence significantly the estimated consumer surplus
and the total value of the site under valuation. To this end, linear,
quadratic, semi-log and double-log functional forms can be used
[27]. In the context of this study and for all examined scenarios,
we have tested four different functional forms for the regression
model simulating the visitation rates with the travel cost, namely
one linear, two semi-log and one double-log model (eq. (1)).
linear model:

X = B0 + B1 · TC + B2 · N (1a)

semi-log model:
1st expression

X = exp (B0 + B1 · TC + B2 · N) (1b)

2nd expression

exp (X) = B0 + B1 · TC + B2 · N (1c)

double-log model:

X = B0 · TCB1 · NB2 (1d)

where, X is the visitation rate, TC is the travel cost per trip, N can
be various socioeconomic variable, and B0, B1, B2 the coefficients
of the regression models. The models presenting a high adjusted
coefficient of determination (R2) and a satisfactory predictive
power are finally selected;
the regression models selected in the previous step are used to
construct the demand curve of the site in question. Specifically,
assuming a range of hypothetical access prices of the site under
valuation we estimate the total number of visitors at each level of
access costs. In the context of this analysis and for all examined
scenarios we have finally selected the semi-log 2 and the double-
log models for constructing the demand curve of the monument
under consideration. For a given travel cost level (TC1) we esti-
mated the visitation rate (X1) on the basis of the eq. (1); then the
consumer surplus (CS) has been calculated on the basis of the
following equations [28]:
◦ semi-log 2 model:
CS = TC1 · X1/ (−B1 − 1) (2a)

◦ double-log model:

CS = X1/ (−B1) (2b)
l Heritage 16 (2015) 567–574 569

• the total annual recreational value of the site in question is esti-
mated as the sum of the travel expenditures and the estimated
consumer surplus of all the visitors during the year.

3.3. Treatment of multipurpose trips

One of the difficulties that arise in calculating the travel costs is
that in many cases visiting the area in question is part of a larger
trip. In this case, the trip serves multiple purposes, and the dif-
ficulty lies in determining the share of the resulting travel costs
that should be attributed to the visit of the recreation area in ques-
tion. At the moment, there is no a commonly accepted methodology
for apportioning travel costs for multipurpose trips. However, the
consideration of multipurpose trips is critical to the valuation of
a recreation area and practices applied in the past either ignoring
this type of trips or considering them as single purpose trips (and
thus taking into account all travel costs) lead to erroneous estimates
[29].

Aiming to manage multipurpose trips in the context of the TCM,
several approaches have been implemented in the past, the most
common of which are the following [15,16]:

• using only a part of the total travel cost, which corresponds to the
additional expenditures made to visit the area in question from
the last stopover;

• distributing the total travel cost on the basis of the time spent by
the visitor at each of the sites visited;

• distributing the total travel cost on the basis of the welfare
derived by each of the sites;

• identifying the various profiles of multipurpose trips undertaken
by the visitors of the site in question and estimating the demand
curve and the recreational value for each of them, while the recre-
ation value of the area in question is estimated at a later stage as
a percentage of the recreational value of each type of the multi-
purpose trips identified.

In the context of this study we  implemented and tested two
alternative approaches to deal with multipurpose trips, which
constitute a very significant part of the total number of visits.
Specifically, as suggested in [15], the travel cost of visiting the site in
question for visitors performing multipurpose trips was  estimated
as a percentage of the total travel cost on the basis of:

• the time the visitor spent for visiting the monument in question
in relation to the total duration of his/her trip;

• by taking into account the pleasure derived from the visit of the
monument as a percentage of the total pleasure attributed to the
trip.

The estimation of these indices was  based on data collected by
the survey undertaken.

3.4. The value of time

Another important methodological problem of the TCM is to
what extent the time spent to travel and visit a site of interest
should be considered as a cost element in estimating the travel
cost of this visit. As an individual devotes some time to visit the
area of interest, there is an opportunity cost of time, which cannot
be allocated to other activities (e.g. working at a second job, partic-
ipating in other leisure activities, etc.). Consequently, ignoring the
value of time implies that the consumer surplus of the good under

valuation will be underestimated [15].

In general, valuation of time presents significant methodological
problems. Markandya [30] proposed as an initial approximation to
assume that the value of non-working time that a newly employed
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erson will not have available for alternative activities equals to
5% of the corresponding gross wage. The fact that leisure activi-
ies usually take place during weekends, holidays, etc., when many
eople are unable to work, leads to use generally conservative val-
es for time spent in these activities. Furthermore, in some cases
he trip itself is part of the recreational experience and thus the
ime spent on the trip is not a cost but a benefit [15].

In the context of this study two alternative scenarios as regards
he value of time were adopted. The former assumes that the time
pent for leisure does not have an opportunity cost, while the latter
ttributes to the leisure time of an individual a value equivalent to
5% of his/her gross wage reduced to the appropriate time inter-
al lasting the visit. The necessary data for these calculations were
ollected by the questionnaires.

. Application and results

.1. Design and conduction of the survey

The survey was conducted from May  to July 2011 and included
50 completed questionnaires. The participants originate from var-

ous areas of Greece as well as from foreign countries. The survey
as implemented utilizing an appropriately designed question-
aire (written in both English and Greek), which was completed
hrough personal interviews. The duration of each interview was
pproximately about 15–20 minutes, while the response rate of the
urvey was higher than 60% indicating the willingness of visitors to
articipate in the survey.

The questionnaire was developed so as to be simple and
nderstandable, acquiring all the necessary information by the par-
icipants in the most effective way. It consisted of two different
ections. The first part was  developed for the collection of respon-
ents’ data and information regarding their expenses and costs
ndertaken for the visit as well as their general attitude towards
he monument. The second section focused on the socioeconomic
haracteristics of the respondents.

Before the beginning of the survey, a pilot phase was imple-
ented in order to identify potential problems during the

onduction of the survey. The question, which presented the main
ifficulties to be answered, was the quantification of the received
leasure by visitors in the case of multipurpose trips, while the nec-
ssary modifications were performed so as to reassure the efficient
ompletion of the specific question.

The composition of the sample was based on information col-
ected by the personnel of the monument regarding the number
f Greek and foreign visitors to the monument. Specifically, 35%
f the visitors come from Greece, while the rest 65% from abroad.
urthermore, the sampling procedure was performed taking into
onsideration also the gender and the age of the respondents for
chieving the participation of a representative sample in the survey.

.2. Calculation of travel cost

Given the region of origin of the visitors of the monument, 6
ones were finally determined for developing the travel cost model
Fig. 1):

zone 1 comprises areas adjacent to the monument. The average
distance between these areas and the monument was estimated
at 19.8 km;

zone 2 comprises areas near to the monument, located at an
average distance of 47.2 km;
zone 3 is extended to the rest of Attica prefecture and the average
distance from the monument was estimated at 70 km;
l Heritage 16 (2015) 567–574

• zone 4 covers all other regions of Greece and the average distance
from the monument was estimated at 405 km;

• zone 5 covers all European countries;
• zone 6 covers all other world regions (namely Asia, Australia,

Africa, Russia and America).

Visitors coming in the monument during a business trip, were
included in zone 3, regardless of the place of their departure due
to the fact that their trip to Athens would have been implemented
anyway for business purposes and therefore these costs should not
be included in our analysis.

The total travel cost from each zone comprises the entrance fee
to the monument, traveling and accommodation costs and the cost
of time; the assumptions made for their estimation are presented
below.

4.2.1. Entrance fee to the monument
Sixty-five percent of the sample paid regular ticket for their

entrance to the monument (4 D during the study period), 15% (stu-
dents and pensioners) were eligible for reduced ticket by 50% based
on the applied tariff policy of the monument and 19% did not pay
anything because they visited the monument in free entrance days.
Based on these data, the average expenditure per visitor was esti-
mated to 2.91 D , which was applied for all visitors regardless of
their area of origin.

4.2.2. Traveling cost
The estimation of traveling cost for the case of road trips by car or

motorcycle takes into account various parameters like the specific
fuel consumption of the vehicle, the traveled distance, the price of
fuel and the number of occupants in the vehicle. The specific con-
sumption of cars was considered equal to 7 L/100 km (assuming
1600 cm3 vehicle moving in its combined cycle), while the spe-
cific fuel consumption of the motorcycles was assumed equal to
6.65 L/100 km.  The number of occupants per vehicle was  derived
from the collected data of the questionnaires. Regarding the aver-
age gasoline price, the cost was obtained for each zone individually
according to official fuel prices. Furthermore, the cost of tolls was
integrated into our analysis for the estimation of the total traveling
cost, particularly for visitors coming from zone 4. The road distance
for zones 5 and 6 is considered identical to zone 3, assuming that
visitors from these two zones arrived by air to Athens and then
continued by road to the monument.

The estimation of traveling cost by bus, coach and ferry cruise
was based on the cost of the ticket reported during the completion
of the questionnaires. Regarding the cost of air transport, visitors
from zones 5 and 6 were asked to indicate the ticket price in the
questionnaire. In the case that someone did not know the amount,
a representative average cost was  utilized.

4.2.3. Accommodation cost
The accommodation cost for visitors from zones 1 to 4 was set

equal to zero, because their visit to the monument can be performed
in a day trip and therefore no additional accommodation costs are
required. The accommodation cost for visitors from zones 5 and 6
was calculated on the basis of the incurred costs for accommodation
and the number of people with whom they share the hotel room
(data filled in the questionnaire).

4.2.4. Cost of time
The quantification of the value of travel time (in cases we

assumed that there is an opportunity cost of time) was calculated

on the basis of the hourly rate of the employed respondent multi-
plied by a factor of 15% (as a measure of the value of leisure time)
and the hours spent on the visit to the monument, which are speci-
fied during the completion of the questionnaires. The estimation of
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Fig. 1. Graphical depiction of the determined zones for the implementation of the travel cost zonal model.

Table 1
Estimated travel cost (D /visitor) for visiting the monument in question from each
zone considered.

Zones Scenario 1 Scenario 2 Scenario 3

1 4.8 4.1 8.5

2  7.1 6.4 9.6

3  12.1 9.0 18.2

4  43.1 31.9 49.8
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Table 2
Estimated visitation rate (VR) to the monument from each specified zone of origin
(visitors per million population).

Zones Visitors Population Visitation rate (VR)

1 10,000 63,350 157,853

2  5000 316,913 15,777

3  48,000 3,381,547 14,195

4  5000 7,202,210 694
5  141.2 418.8 154.1

6  213.6 461.7 228.6

he hourly rate was performed combining the total family income,
he number of working members per household and the annual
orking hours.

Based on the above assumptions, the travel cost per zone was
alculated for 3 alternative scenarios (Table 1) as the average of the
ndividual travel cost estimated for each visitor who comes from
his zone:

scenario 1 takes into consideration the entrance cost to the mon-
ument as well as the traveling and accommodation costs of the
visitors. The allocation of the traveling and accommodation cost
for multipurpose trips was performed taking into account the
total number of travel days;
scenario 2 takes into consideration the previous cost components,
while the allocation of the traveling and accommodation cost for
multipurposes trips was performed on the basis of the pleasure
derived from the visitors to the monument in relation to the total
pleasure derived from the whole trip;
scenario 3 takes into account not only the cost elements included
in scenarios 1 and 2 but in addition the cost of leisure time. The
allocation of the traveling and accommodation cost for multi-
purpose trips was performed on the basis of the total number of
travel days approach.
The assumptions adopted lead to similar estimates of the unit
osts of travel in zones adjacent to the museum for scenarios 1
nd 2 and relatively higher for scenario 3. On the other hand, the
5  50,000 629,190,543 79

6  32,000 6,228,032,545 5

estimated unit travel costs in the most remote zones are
quite similar in scenarios 1 and 3 and considerably higher in
scenario 2.

4.3. Demand curves

In the next step, the visitation rate (VR) to the monument from
each specified zone was  calculated and the obtained results are
presented in Table 2.

Then, as mentioned in Section 3.2, several statistical models
were developed and tested in order to quantify the influence of
travel cost and other socioeconomic parameters to the visitation
rate of the monument in question. Regardless of the form of the
mathematical function, we examined two different types of regres-
sion models, namely:

• TC models assuming the travel cost as the only independent vari-
able of the model;

• full models, which include as independent variables the travel
cost and other socioeconomic factors.

The results of the analysis showed that semi-log 2 and double-
log models lead to the best identification of the relation between

visitation rate and the average cost. Table 3 shows the models
presenting the highest adjusted coefficient of determination (R2),
the significant independent variables included and other indices
related to their performance.
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Table 3
Statistical models chosen for the estimation of the relation between visitation rate and the average cost per trip from each zone, and their performance characteristics.

Model Scenario Regression function Adj.
R2

Predicted number of visitors

Semi-log 2 - TC model 1 ln(VR) = 10.2* − 0.04.(travel cost)* 87.2% 168,348
2  ln(VR) = 9.7* − 0.02.(travel cost)** 75.0% 219,830
3  ln(VR) = 10.4* − 0.04.(travel cost)* 87.4% 163,600

Semi-log 2 - full model 1 ln(VR) = −25.5** − 0.04.(travel cost)* + 15.7.(freelancer)** + 3.7.(visit)* ** 99.2% 154,923
2  ln(VR) = 14.8** − 0.02.(travel cost)* ± 5.5.(gender)* − 2.7.(education)** 99.4% 174,561
3  ln(VR) = −26.4** − 0.05.(Travel Cost)* + 17.8.(Freelancer)** + 0.6.(Income)*** 99.3% 167,646

Double-log - TC model 1 ln(VR) = 15.2* − 2.4.ln(travel cost)* 95.4% 158,849
2  ln(VR) = 13.5* − 1.8.ln(travel cost)* 90.9% 177,592
3  ln(VR) = 16.9* − 2.7.ln(travel cost)* 93.8% 153,265

Double-log - full model 1 ln(VR) = −15.7** − 2.6.ln(travel cost)* + 8.6.ln(age)* 99.1% 205,503
2  ln(VR) = 24.0** − 1.8.ln(travel cost)* − 15.6.ln(visitation reason)*** 98.0% 238,495
3  ln(VR) = −21.2** − 3.1.ln(travel cost)* + 3.0.ln(attractiveness) *** + 9.7.ln(age)* 99.9% 178,722

Adj.: adjusted; TC: travel cost; freelancer: (freelancer as reported occupation): 1: yes, 2: no; visit: (visit of the monument is performed for first time): 1: yes, 2: no; gender:
(participants’ gender): 1: man, 2: woman; educational (participants’ educational level): 1: graduate of elementary school, 2: graduate of middle school, 3: graduate of high
school, 4: superior graduate school, 5: graduate of university, 6: MSc/MBA or PhD; income: (annual gross income of participants’ households): 1: less than 6000 D , 2:
6000–12,000 D , 3: 12,000–18,000 D , 4: 18,000–24,000 D , 5: 24,000–36,000 D , 6: 36,000–48,000 D , 7: 48,000–60,000 D , 8: more than 60,000 D ; attractiveness: (assessment
of  the attractiveness of the monument): 1: no attractive, 2: moderate attractive, 3: attractive, 4: beautiful; visitation reason: (as reason was reported the combination of the
visit  to the monument with another activity in the wider area the same day): 1: yes, 2: no; age: (participants’ age): age as continuous variable.

i
8
e
o

* Significant at 99% level.
** Significant at 95% level.

*** Significant at 90% level.

It is worth mentioning that the selected models present a sat-
sfactory up to very high predictive power, with a R2 ranging from

0% to 100%, meaning that the independent variables included in
ach model explain a corresponding percentage of the total number
f visitors in the site in question.

Fig. 2. Demand curves for the monument in question as resulted by the im
The full models finally selected show that visitation rates are
positively related to: older people; women; visitors, who do not

work as freelancers; visitors, who have revisited the monument;
visitors, who  stated as main reason the combination of the visit to
the monument with another activity in the wider area the same

plementation of semi-log 2 model for the three examined scenarios.
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Fig. 3. Demand curves for the monument in question as resulted by the im

Table 4
Estimated consumer surplus and total value of the monument for the examined
scenarios.

Model Scenario Consumer surplus Total value

Semi-log 2 - TC model 1 3,868,525 18,644,746
2  13,723,088 50,096,712
3  3,961,922 20,238,747

Semi-log 2 - full model 1 3,943,024 18,719,245
2  10,655,450 47,029,074
3  3,327,784 19,604,609

Double-log - TC model 1 3,053,568 17,829,789
2  19,291,851 55,665,475
3  2,321,549 18,598,373

Double-log - full model 1 2,459,507 17,235,728
2  24,460,529 60,834,153

T

d
m
b
o
h
l

e
p

4
m

v

attributed to the activity in question cannot be ignored. Further-
3  1,520,896 17,797,721

C: travel cost.

ay; the annual income available; and the attractiveness of the
onument in question. On the other hand a negative correlation

etween visitation rate and educational level was  found in one
f the selected models. Finally, all models selected show that the
igher the travel cost from one zone to visit the monument the

ower the visitation rate from this zone.
Having specified the regression models, the demand curves for

ach of the examined scenarios were developed on the basis of the
rocedure described in Section 3.2 (Figs. 2 and 3).

.4. Estimation of consumer surplus and total value of the
onument
At the final stage of the method, the consumer surplus of the
isitors of the monument, which is the area under the demand
plementation of double-log model for the three examined scenarios.

curve identified in the previous step, was calculated, by using the
equations presented in Section 3.2 (Table 4).

Summarizing, the consumer surplus for the monument in ques-
tion ranges between D 2.3 and 19.3 million per year in the case of TC
models and between D 1.5 and 24.5 million per year in the case of
full models. The combination of total expenditures incurred by vis-
itors in order to visit the monument and the estimated consumer
surplus can lead to the total value of the examined monument.
Specifically, the total value of the archaeological site of Sounio
ranges between D 17.8 and 55.7 million per year on the basis of
the examined TC models and between D 17.2 and 60.8 million per
year on the basis of the various full models.

5. Concluding remarks

This paper presents an application of the TCM for valuing the
Poseidon temple in Sounio, Greece, which is one of the most impor-
tant monuments of the ancient Greek civilization.

The results of the analysis show that the consumer surplus for
visiting the site in question ranges from D 1.5 to 24.5 million per
year. Treatment of travel costs in multipurpose trips influences sig-
nificantly the final results. Specifically, the allocation method based
on the pleasure derived from the visit to the monument leads to
higher estimates (by a factor of 3 to 6) relative to the method based
on the total number of travel days. This clearly reveals that a visit
in Poseidon temple in Sounio offers welfare and satisfaction to the
guests, which is an important part of the total pleasure they derive
from their entire trip. However, as the visitors of the monument
may  be not familiar with allocating the total pleasure of a trip to
various activities, the possibility of overestimating the percentage
more, integration into the analysis of the value of time that the
visitor spent for the trip in question does not influence significantly
the total value of the estimated consumer surplus. Also, the type of
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he functional form used for estimating how the travel costs influ-
nce the visitation of a site seems to have a moderate impact on
he final results. More generally, based on the results of this anal-
sis, one can conclude that applying the TCM for valuing sites that

 significant part of the visitors come from long distances in the
ontext of multipurpose trips, particular attention should be paid
n designing the survey in a way that allows to estimate the share of
otal travel costs attributed to the visits of the site in question (e.g.,
hrough the implementation of alternative approaches and includ-
ng appropriate questions), while the value of time spent to travel
nd visit the site of interest seems to have low influence on the final
esults.

Although the estimated consumer surplus varies significantly
n different scenarios examined, the results of the analysis provide
seful information for policymakers. The lowest estimate of the
onsumer surplus gives an indication of the minimum amount of
oney that is socially acceptable to be spent annually for restora-

ion, maintenance and enhancement activities in the monument
nder consideration. The estimation of the demand curve can also
ive useful insights for setting appropriate levels of entrance fees.
ast, such approaches can be used to evaluate and prioritize main-
enance or protection actions scheduled for various monuments
iven the budget available.

eferences

[1] G. Atkinson, S. Mourato, Environmental cost-benefit analysis, Ann. Rev. Env.
Resour. 33 (2008) 317–344.

[2] R. Ready, S. Navrud, Why  value cultural heritage? in: S. Navrud, R.C. Ready
(Eds.), Valuing Cultural Heritage: Applying Environmental Valuation Tech-
niques to Historic Buildings, Monuments and Artifacts, Edward Elgar Publishing
Ltd., UK, 2002.

[3] S. Del Saz Salazal, J. Montagub Marques, Valuing cultural heritage: the social
benefits of restoring and old Arab tower J. Cult. Herit. 6 (1) (2005) 69–77.

[4] M. Pollicino, D. Maddisson, Valuing the benefits of cleaning Lincoln cathedral,
J.  Cult. Econ. 25 (2001) 131–148.

[5] M. Bravi, R. Scarpa, G. Sirchia, Valuing cultural services in Italian museums: a
contingent valuation study, in: S. Navrud, R.C. Ready (Eds.), Valuing Cultural
Heritage: Applying Environmental Valuation Techniques to Historic Buildings,
Monuments and Artifacts, Edward Elgar Publishing Ltd., UK, 2002.

[6] J. Ambrecht, Assessing the welfare contribution of two cultural institutions
using CVM and TCM, in: 16th International Conference on Cultural Economics,
Copenhagen, Denmark, 2010.

[7] S. Giannakopoulou, D. Damigos, D. Kaliampakos, Assessing the economic value

of  vernacular architecture of mountain regions using Contingent Valuation, J.
Mountain Sci. 8 (2011) 629–640.

[8] A. Choi, B. Ritchie, F. Papandrea, J. Bennett, Economic valuation of cultural
heritage sites: a choice modeling approach, Tourism Manage. 31 (2010)
213–220.

[

l Heritage 16 (2015) 567–574

[9] E. Morey, K. Rossman, Using stated – preference question to investigate
variations in willingness to pay for preserving marble monuments: classic het-
erogeneity, random parameters, and mixture models, J. Cult. Econ. 27 (2003)
215–229.

10] A. Apostolakis, S. Jaffry, A choice modeling application for Greek heritage attrac-
tions, J. Travel Res. 43 (2005) 309–318.

11] A. Alderini, A. Longo, The Value of the Cultural Heritage Sites in Armenia: Evi-
dence From a Travel Cost Method Study, Discussion Paper, Fondazione Eni
Enrico Mattei, Milan, Italy, 2005.

12] M.  Raharjo, E. Gravitiani, The economic value of Sangiran museum, Central Java,
Indonesia application of travel cost method, Int. J. Soc. Sci. Econ. Art 2 (2) (2012)
39–43.

13] S. Fonseca, J. Rebelo, Economic valuation of cultural heritage: application to a
museum located in the Alto Douro Wine region – world heritage site PASOS,
Rev. Turismo y Patrimonio Cult. 8 (2) (2010) 339–350.

14] J. Poor, J. Smith, Travel cost analysis of cultural heritage site: the case of historic
St.  Mary’s city of Maryland, J. Cult. Econ. 28 (2004) 217–229.

15] A. Bedate, L.C. Herrero, J.A. Sanz, Economic valuation of the cultural heritage:
application to four case studies in Spain, J. Cult. Herit. 5 (2004) 101–111.

16] Z. Fang, C. Tian, H. Ying, W.  Nai’ang, Using multi–destination ZTCM to evaluate
the recreational values of cultural sights: an application to Jiayunguan, China,
Chin. J. Popul. Res. Environ. 8 (1) (2010) 88–96.

17] E. Vicente, P. de Frutos, Application of the travel cost method to estimate the
economic value of cultural goods: blockbuster art exhibitions, Hacienda Pública
Esp. 196 (1) (2011) 37–63.

18] P. Prayaga, J. Rolfe, J. Sinden, Using the travel cost method to estimate the value
of  special events in regional areas, in: Paper presented at the AARES conference,
Melbourne, Australia, 2004.

19] P.K. Asabere, F.E. Huffman, Historic designation and residential market values,
Appraisal J. 62 (1994) 396–401.

20] A. Narwold, J. Sandy, C. Tu, Historic designation and residential property values,
Int. Real Estate Rev. 11 (1) (2008) 83–95.

21] S. Murato, M.  Mazzanti, Economic valuation of cultural heritage, evidence and
prospects, in: M.  De la Torre (Ed.), Assessing the Values of Cultural Heritage,
Getty Conservation Institute, USA, 2002.

22] M.  Salliora-Oikonomakou, The temple of Sounio, Archaeologia 39 (1991) 83–87
(in Greek).

23] Hellenic Statistical Authority, Statistical Yearbook of Greeve 2009–2010,
Piraeus, Greece, 2011.

24] M.  Morrison, A Guide to Estimating the Non-Market Values Associated with
Improved Fire Management, Report Prepared for the Bushfire CRC, Bushfire
Cooperative Research Centre, Australia, 2009.

25] L. Carr, R. Mendelsohn, Valuing coral reefs: a travel cost analysis of the Great
Barrier Reef, Ambio 32 (5) (2003) 353–357.

26] D.B.K. English, J.M. Bowker, Sensitivity of whitewater rafting consumers surplus
to  pecuniary travel cost specifications, J. Environ. Manage. 47 (1996) 79–91.

27] P. Prayaga, J. Rolfe, J. Sinden, A travel cost analysis of the value of special events:
Gemfest in Central Queensland, Tourism Econ. 12 (3) (2006) 403–420.

28] F. Ward, D. Beal, Valuing Nature with Travel Cost Models: a Manual, Edward
Elgar Publishing Ltd., Cheltenham, U.K., 2000.

29] T. Kuosmanen, E. Nillesen, J. Wesseler, Does ignoring multi-destination trips in
the  travel cost method cause a systematic downward bias? Aust. J. Agr. Resour.

Ec.  48 (4) (2004) 629–651.

30] A. Markandya, The Indirect Costs and Benefits of Greenhouse Gas  Limitations,
Economics of Greenhouse Gas Limitations: Handbook Reports, UNEP Collabo-
rating Centre of Energy and Environment, Riso National Laboratory, Denmark,
1998.

http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0005
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0010
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0015
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0020
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0025
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0030
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0035
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0040
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0045
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0050
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0055
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0060
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0065
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0070
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0075
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0080
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0085
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0090
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0095
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0100
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0155
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0110
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0115
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0120
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0125
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0130
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0135
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0140
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0160
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150
http://refhub.elsevier.com/S1296-2074(14)00133-2/sbref0150

	Application of the travel cost method for the valuation of the Poseidon temple in Sounio, Greece
	1 Introduction
	2 The study area
	3 Methodological framework
	3.1 Selection of travel cost model
	3.2 The zonal travel cost model
	3.3 Treatment of multipurpose trips
	3.4 The value of time

	4 Application and results
	4.1 Design and conduction of the survey
	4.2 Calculation of travel cost
	4.2.1 Entrance fee to the monument
	4.2.2 Traveling cost
	4.2.3 Accommodation cost
	4.2.4 Cost of time

	4.3 Demand curves
	4.4 Estimation of consumer surplus and total value of the monument

	5 Concluding remarks
	References


