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Summary of the Paper 

• This paper uses revealed preference approach to estimate the 
value of travel time (VTT) for recreation trips based on traveling 
choices between alternative routes (free access road vs. toll 
roads). 

•  VTT is estimated from the toll costs per hour of time saved 
(€/h). 

• Case-study sites: three beaches located on the Italian Riviera 
Romagnola. 

• The estimated VTT is between €8.4/h and €9.4/h. 

• A Monte Carlo simulation shows that ¾ of the wage rate is a 
reasonable approximation of the average VTT for recreation 
trips. 
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Models of Value of Travel Time (VTT) 

• Becker (1965) 

• Use a combination of revealed preference and stated preference 
data to estimate a value of time. 

• It assumes fixed time and monetary prices for each good. 

• The value of time (or the shadow price) is uniform in all activities. 

• DeSerpa (1971) 

• Relaxes Becker’s assumption by fixing only the monetary costs 
while allowing the amount of time spent on each activity to vary 
depending on individuals’ preferences. 

• The shadow value of time is replaced by a value of saving time 
specific to each activity. 

• This is possible by assuming inequality in time consumption 
constraints.  
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Empirical Setting and Data (1) 

• This study uses DeSerpa’s framework to estimate a VTT for 
recreation sites. 

• It requires observations on individuals facing trade-offs 
between travel costs and driving time to recreation sites. 

Need information from more than one site to see variation in 
travel time and travel costs of a particular person. 

Need information from more than one person to have variation for 
the same recreation site. 

• Key question: how individuals choose between different routes 
to travel to a given site, with each route option characterized 
by different travel time and monetary costs. 
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Empirical Setting and Data (2) 

• The probability of person n choosing to visit site s and using 
route j is: 

 𝑃𝑛 𝑠, 𝑗 = 𝑃𝑛(𝑆)𝑃𝑛(𝑗|𝑠) 

• Case study - 3 beaches on the Italian Riviera Romagnola:  
1. Rimini 
2. Cesenatico 
3. Igea-Marina. 

• Possible routes: free-access roads and toll roads. 

• Use google map to calculate a proxy for expected travel time. 

• Assume average gas consumption of 1 L/18 km & use average 

gas price. 
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Possible routes and costs 
per time saved for two 
individuals living in 
different cities: 
1. Imola  
 save >1h at a cost €5/h 
2. Lavezzola 
 save 20 min at a cost 
€20/h. 
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Routes’ Descriptive Statistics 
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Possible routes:  

1. Fastest Free Route (FFR) 

2. Fastest Toll Route (FTR) 

3. FT1A: Fastest route access the toll road one station after that 
used in the FTR. 

4. FT1B: Fastest route exiting the toll road one station before that 
used in the FTR. 



Histogram of Toll Cost Per Hour of Travel Time Saved 
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Respondents’ Descriptive Statistics 
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Empirical Specification 

• The (dis-)utility that person n receives from choosing route j is: 

 𝑈𝑛 𝑗 = 𝑈𝑛,𝑗 = 𝜆𝑛𝑐𝑛,𝑗+𝜃𝑛𝑡𝑛,𝑗+𝑞𝑗+𝜀𝑛,𝑗  

Where 𝑡𝑛,𝑗= the route time 

 𝑐𝑛,𝑗 = the route costs (toll and fuel) 

 𝜃𝑛 = marginal disutility of spending time driving 

 𝜆𝑛 = marginal utility of money 

 𝑞𝑗 = observed characteristics of route 

• The value of travel time is the ratio of the marginal disutility of 
time spent driving to the marginal utility of money: 

 𝑉𝑇𝑇 =
𝜃𝑛

𝜆𝑛
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Model Estimates and Corresponding VTT 
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Empirical Results 

• Model A: use only route time and costs as choice attributes 

Estimated VTT is ~ €8.6/h 

• Model B: include route characteristics: 

FTR and FFR are more likely to be chosen than other routes 

Estimated VTT is ~ €8.35/h 

• Model C: include both route and respondent characteristics 

 Income has a positive effect, and older respondents have 
lower VTT. 

Estimated VTT is ~ €9.26/h 

• Model D & E: include unobserved tastes heterogeneity 

Estimated VTT is ~ €9.16/h - €9.35/h 
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Monte Caro Simulation: Welfare Estimates 
Using Different VTT 
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Average WTP Estimates 
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