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ABSTRACT: This paper presents the results of a study focused on the estimation of the value 
of travel time savings in the context of long distance leisure travel by car. The study refers 
to the concept of willingness-to-pay for the reduction of travel time. Data on choice behavior 
were collected by means of a stated preference survey on a representative sample 
of the population in the Czech Republic and analyzed using methods of discrete choice 
analysis. 

Results of the study suggest that, in case of the most common type of long distance 
leisure trips – weekend trips, estimated values of travel time savings obtained 
by the above mentioned methods are consistent with values recommended by literature, i.e. 
within the  range of 25 % and 50 % of the average hourly wage. The study also confirms 
that the value of travel time increases together with trip length.  
 
KEY WORDS: Value of travel time savings, conditional logit model, stated preference 
survey, willingness-to-pay. 
 
 
1 INTRODUCTION 
 
Value of travel time savings (VTTS) is one of the key inputs to transport planning models 
and tools for the management and appraisal of road investments decisions. Information 
on VTTS is essential for parameterization of destination, mode, route and departure time 
choice components of complex travel demand models. This paper describes the methodology 
and results of a study aimed at the valuation of travel time in the Czech Republic 
in the context of leisure travel by car. 

Literature on the estimation of VTTS refers to two main approaches whose adequacy 
differs according to the purpose of travel (Bickel et al., 2006). The so-called cost saving 
approach is being used in the case of business trips, during which the travel time 
of employees is viewed as unproductive. For such types of trips the VTTS is equal 
to the monetary valuation of the employees’ productive output. Cost saving approach 
is recommended also in the case of commercial goods traffic, where the main trip 
characteristics (for example, destination, route, and departure time) are given by the business 
policy of the employer. On the other hand, non-work trips, including commuting, shopping 
or leisure trips, are to a large extent determined by the driver himself. Is such cases 
it is appropriate to focus directly on the preferences of drivers and their willingness-to-pay 
for a reduction in travel time. 
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Section 2 presents in details the method of willingness-to-pay that combines the stated 
preference method for data collection and the discrete choice modeling for data analysis. 
Section 3 provides a description of the data collection method and key descriptive statistics 
of the working dataset. Section 4 presents resulting values of travel time savings and section 5 
a discussion of the results. 
 
 
2 METHODOLOGY 
 
2.1 Discrete choice model 
 
In the study, the valuation of travel time savings refers to the basic economical concepts 
of utility theory and the theory of rational choice. According to these theories consumers 
(in our case drivers as the user of transport infrastructure) choose from a finite set 
of all available options that bring him or her the highest utility. Utility is understood 
as a linear combination of attributes assigned to each option (travel time, comfort, fuel 
consumption, etc.) and individual preference weights that individuals assign to each attribute.  

Regarding the fact that neither analyst nor the consumer (driver) himself or herself is not 
able to reliably identify all attributes influencing the value of the perceived utility, the utility 
function is complemented with an error term that aggregates all factors unrecognized 
by the analyst. The general form of the utility function has the form 

 
�� = �� + �� 

 
where �� represents utility of option	
; 	�� represents factors influencing decision making 
that are known to the analyst; and 
� represents all remaining “unknown” factors. 

The theory of rational choice suggests that the consumer (car driver) who faces 
alternatives 
 and � with utilities �� > �� always chooses alternative	
. However, if the utility 
function consists of the unknown component 
�, as is also in our case, the result of choice 
becomes more difficult to predict. The presence of a random component in the utility function 
requires that the choice behavior has to be viewed as a stochastic process, in which the given 
consumer (driver) chooses the alternative 
 with probability ����� that complies with the 
equation 

 

����� = ������� > ���. 
 

The decomposition of utility function to partial components leads to the equation 
 

����� = �������� + 
�� > ��� + 
���  
 

this is due to the presence of random components called the rule of random utility 
maximization. Further adjustment leads to the equation 

 

����� = ������
� − 
�� > ��� − ����  
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which shows that the probability of choosing alternative 
 is equal to the probability 
that the difference between unknown sources of the utility of alternatives � and 
 is higher 
than the difference between known sources of utility of alternatives 
 and �.  
Further, it may be shown that if random components 
� and 
� are drawn from type I extreme 
value distribution with probability function 

 

�����
� ≤ 
� = ���
 !

 

 

after certain arrangements made under certain conditions (for details see e.g. Maddala, 1983) 
it is possible to derive that the alternative 
 is chosen over alternative � with probability 

 

����� =
�"#

�"# + �"$ 

 

The equation above is a specific form of a discrete choice model for two alternatives – binary 
logit model. 
 
2.2 Implementation of a binary logit model in the willingness-to-pay method 
 
The method of willingness-to-pay consists of the estimation of a maximum sum of money 
people are willing to sacrifice in order to a gain certain merit, product or, conversely, 
eliminate negative consequences of their choice. In simple linear models, the willingness-to-
pay may be derived as the proportion of parameter estimates related to one non-monetary 
attribute (in our case time) and one monetary attribute (in our case travel costs). Linearity 
of utility functions in discrete choice models thus enables the implementation of such kind 
of models in the willingness-to-pay method. 

In our specific case, the value of travel time during trips to leisure activities is formulated 
as the maximum amount of money that are people are willing to sacrifice in order to save one 
unit of time, provided that all other trip related attributes remain constant. In our study 
we consider two hypothetical alternatives that differ in the following attributes: 
 
� Fuel related costs %&'()( [in CZK]; 
� Travel time %)�*� [in hours]; 

 
The utility function of alternatives 
 and � has the form: 
 

�� = +&'()(%&'()( + +)�*�%)�*� 
 

resp. 
 

�� = +&'()(%&'()( + +)�*�%)�*�	, 
 

where  and  represent respective parameters that are going to be estimated 
from empirical data. 
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Regarding the survey design (described in section 3), in which both alternatives are depicted 
only using the values of attributes and abstract names (e.g. route G), the utility functions 
are free of alternative specific constants. 

Parameters  and  of the conditional logit model were estimated 
by the maximum-likelihood method using the survival package of statistical software R 
(R Development Core Team, 2008), namely the function clogit(). The final value of travel 
time savings �,,- was obtained by the substitution of the estimated values of  
and  to the formula 

 

�,,- = ./#01
.234/4

∙ 60				8
9	:;< ℎ> ?. 

 
 
3 DATA 
 
3.1 Stated preference survey 
 
The aim of the stated preference survey is to estimate weights that consumers assign 
to particular attributes of available alternatives. Respondents of the survey are introduced 
to hypothetical scenarios, and provided with hypothetical choice alternatives that differ 
in the values of particular attributes and asked to choose one alternative based 
on their preferences.  

The survey design consisted of the specification of a hypothetical situation with respect 
to the objective of the study, i.e. the estimation of the value of travel time in the case 
of leisure trips. In the study we focused on two basic scenarios: weekend leisure trips 
(two to three days) and holiday leisure trips (1 week and more). In the following text we will 
describe in detail the survey design. 

In the stated preference experiment we assumed several hypothetical destinations 
(scenarios) that can be accessed by two alternative routes 
 a � that differ in the values 
of attributes  %&'()( and %)�*�. In order to reduce alternative specific bias, routes were labeled 
by randomly generated letters (e.g. route D and route B). Further, a range of plausible values 
of attributes were calculated based on the assumption that a one way trip in the case of a 
weekend leisure travel resp. holiday travel takes about 1 hour 40 minutes, resp. 4 hours 30 
minutes, which, in the case of an average speed of 70 km/hour, resp. 100 km/hour, 
corresponds to 117 km, resp. 450 km. The adequacy of the assumption was later confirmed 
by the results of the survey, in which respondents provided answers to the question 
“In the case of weekend leisure trip/holiday travel by car, what is the average distance 
traveled (return trip in km)?”. The average distance provided by respondents was 126.5 km, 
resp. 430.5 km. Travel time values were set within ∓30 minutes range around the average 
travel time, resp. within ∓60 minutes range in the case of holiday travel; travel costs ranging 
from 270 CZK for the shortest route and 390 CZK for the longest route, resp. from 650 CZK 
to 875 CZK.  

With respect to the fact that variables %&'()( and %)�*� are continuous, it was necessary to 
select a limited number of values so that we would be able to cover in sufficient detail 
the maximum range of travel time values, while keeping the number of decision problems 
as low as possible. The range of travel time values was set within the range of 10 CZK/h 
to 360 CZK/h in the case of weekend leisure travel and of 38 CZK to 675 CZK in the case 
of holiday travel, with respect to literature (Litman & Doherty, 2009) that recommends values 
covering the range of 25% to 50% of average hourly wage (143 CZK/h in second quarter 
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of 2011) (MPSV, 2011). Finally fractional factorial design was used in order to generate 
a minimum number of value levels. For details on the procedure please refer 
to Hensher et al. (2005). Table 1 shows selected values of attributes. 

 
Table 1: Attribute values in stated preference survey. 

 

Weekend leisure trips Holiday travel 

%)�*� %&'()( %)�*� %&'()( 
1 h 10 min 270 CZK 3 h 30 min 650 CZK 

1 h 35 min 310 CZK 4 h 20 min 725 CZK 

1 h 45 min 350 CZK 4 h 40 min 800 CZK 

2 h 10 min 390 CZK 5 h 30 min 875 CZK 

 
 
Each respondent of the survey was provided with 9 decision problems in each scenario that, 
according to fractional factorial design, systematically combined values in Table 1 and asked 
to choose his/her preferred route. Table 2 shows an example of the card with the decision 
problem. 

 
Table 2: Example of card with decision problem used in the survey. 

 

Scenario 1 Route G Route D 

Costs related to fuel consumption 70 CZK 130 CZK 

Travel time 1h 45min 1h 35min 

 
3.2 Dataset 
 
The survey sample was selected from the population of residents in the Czech Republic using 
a stratified random sampling based on the register of addresses. 557 out of the total of 835 
selected respondents agreed to participate in the survey, which corresponds to a 67% response 
rate. Sample representativeness was confirmed by the comparison of socio-demographical 
characteristics of the sample with characteristics of the population. 

The survey was executed using the CAPI method. Each respondent was asked for his/her 
socio-demographic characteristics and basic characteristics of travel behavior in the context 
of leisure travel. Only respondents who indicated the use of car for a given type of leisure 
travel participated in the stated preference survey. The final dataset consists of 2502 choices 
from 278 respondents in the case of “weekend trip” scenario and 2061 choices 
from 229 respondents in the case of “holiday travel” scenario. 
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4 RESULTS 
 
Tables 3 and 4 show final values of parameters β_costs and β_time estimated on the above 
described samples. 
 

Table 3: Estimated parameters of conditional logit model in the case of “weekend trip” 
scenario. 

 

Attribute  Parameter estimate A SE z-score Pr (>|z|) 

%&'()( -0,041527 0,002048 -20,27 < 0,001 

%)�*� -0,038672 0,002428 -15,93 < 0,001 

R-square = 0,11 

 
Table 4: Estimated parameters of conditional logit model in the case of “holiday travel” 

scenario. 
 

Attribute  Parameter estimate A  SE z-score Pr (>|z|) 

%&'()( -0, 012147 0, 000604 -20,11 < 0,001 

%)�*� -0, 023407 0, 001402 -16,69 < 0,001 

R-square = 0,13 

 
Negative values of parameters correctly suggest that higher travel costs, respectively higher 
travel time, have a negative impact on utility. Low p-values suggest that estimated values 
of both parameters are different from zero at a fairly low significance level. Low values of R-
square are associated with a high level of variability unexplained by the model. The analysis 
of relations between the value of travel time and socio-demographic characteristics 
of respondents was out of the scope of the study. 

The value of travel time savings in the case of weekend leisure trips is 
 
 

�,,-B��C�DE = ./#01
.234/4

∙ 60 = �F,FHIJKL
�F,FMNOLK ∙ 60 = 55,87			8

:;< ℎ> ?, 

 

 

and in the case of holiday travel 
 
 

�,,-ST�EUV( = ./#01
.234/4

∙ 60 = �F,FLHMFK
�F,FNLNMK ∙ 60 = 115,62			8

:;< ℎ> ?. 

 

 

The estimated value of travel time savings in the context of weekend leisure trips 
is within the range referred in literature (Litman & Doherty, 2009), i.e. 25% - 50% 
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of the average hourly wage in the Czech Republic. A higher value of travel time in the context 
of holiday travel is in accordance with findings in other studies (Wardman, 1998). The reason 
may consist of the increase of marginal disutility of travel time with trip length due to fatigue, 
boredom and discomfort (Mackie et al., 2003). 
 
 
5 SUMMARY AND DISCUSSION 
 
This study presented an estimation of the value of travel time savings in the case of weekend 
leisure travel using the willingness-to-pay method that combined the stated preference survey 
and conditional logit model. It was shown that the estimated values of travel time savings 
are consistent with the values found in other countries. 

However, it has to be noted that the study leaves several important issues unanswered, 
particularly due to the small sample size and limited scope of the study. Further study should 
focus on the influence of socio-demographic characteristics and detailed characteristics 
of the trip (e.g. trip length or other types of leisure travel) on the perceived value of travel 
time savings. 
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