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1. Economic value of travel time variability

 Measures of variability
 Valuation studies

2. Economic policy implications of travel time 
variability
 Why bother?
 Pricing vs information provision
 Industrial organization aspects
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Economic perspective on variability
 Economic analysis of travel time variability will typically

focus on social costs and benefits
 Implications for measurement

 Not all variability corresponds to uncertainty
 No-one expects a free passage of the Coen tunnel Mondays at 9:00

 Relevant measure may depend on the question to be
addressed
 E.g.: capacity dimensioning: all variability may matter
 E.g.: evaluating benefits of information: only variability on top of 

expected variation may matter
 Example study distinguishes between

 “Rough information”: travellers only know time of day
 “Fine information”: travellers know all relevant static info
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Predicting variability (Peer et al., 2011)
 Main question: can we predict variability of travel 

times from average travel times and congestion levels?
 If so: useful for applied work
 Test: 145 highway links

all 255 working days in 2008
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Static information explains substantial
part of travel time variability

145 x 57 = 8265 regressions: for every link, and every quarter of an hour
(6:00 – 20:15)
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Standard deviations: FI < RI

SD’s: RI based on average for that link/quarter; FI for predicted value on
basis of FI-model
Travellers who know and use FI, face considerable less variability
And: mean delay is indeed a reasonable predictor of SD
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Valuing variability
 Unpredictable variability brings a disutility to 

travellers
 Putting a value to this is very useful for economic

policy evaluations
 How much to invest in measures to reduce it?
 How much to charge for causing variability?

 Empirical literature is growing rapidly. Dimensions:
 “Stated preference” versus “Revealed preference” 
 “Mean – dispersion” versus “Scheduling” models
 All: closely related to valuation of travel time itself
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Why scheduling relevant?

t
t*

γβ

Expected schedule delay
cost is not zero if the 

expected arrivel time is 
t* but stochastic

Example: with a uniform arrival
time distribution with

expectation t*, expected SDC is 
size of triangles / width interval
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Results from meta-analysis (Tseng)
 Results expressed relative to Value of Time

  VOR ratio (RR)  VSDE ratio (SDER) VSDL ratio (SDLR)  
Mean 1.444 0.787 1.997 
Median 1.409 0.744 1.311 
Standard deviation 0.883 0.467 2.201 
Minimum 0.100 0.166 0.164 
Maximum 4.972 2.460 16.741 
observations 84 84 83 
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Conditional means in meta study
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One other issue about valuation
 Most studies treat value of time gains as single-valued, 

independent of whether a gain is structural or incidental
 SpitsMijden experiment allowed us to distinguish the 

relative values
 Main idea: include in behavioural model a measure for

expected time gains and one for deviations from
expectations
 The latter was given to participants through an information

system on a smart-phone
 Setting: A12, morning peak, 108 with info and 232 without
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Information could matter…
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Resulting values
 Value of expected travel time: 14.5
 Value of deviations of travel time: 3.5

 VSDE 6.5; VSDL 7
 Hence: estimates differ substantially

 Limited possibilities to respond to last-minute
information: schedule is largely fixed

 Implies that to determine the value of information
provision, one should be careful using conventional VoT
estimates
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Policy implications
 Uncertainty is a fact of life in many markets, but not

necessarily a reason for government intervention
 Situation for traffic somewhat different, as traffic

congestion entails an externality
 Market fails to produce the efficient outcome
 Excessive traffic, excessive congestion
 Question: does stochasticity aggrevate or reduce that

distortion
 Hence: is removing stochasticity, e.g. through information

provision, good or bad for social welfare?
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The externality problem in a graph
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Fuel etc plus travel 
time × VoT
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Implication for information provision
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Information vs pricing
 Simplest possible set-up (VNR 1996)

 Two congestible parallel routes
 Stochastic coefficients in link cost functions
 Linear demand and cost functions
 Regimes

 No tolling, imperfect information -> expected costs
 No tolling, perfect information
 Flat tolling, imperfect information
 Flat tolling, perfect information
 Fine tolling, perfect information

 Question: how do they perform?
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Varying probability of shocks
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Varying size of shocks
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Varying demand elasticity
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Analysis suggests…
 Flat tolling and information provision are highly

complementary
 Therefore

 With perfect information in place, tolls can be based on
expected congestion

 Probably more acceptable
 Not only technological complementarity of prcing and 

information, but also behavioural complementarity
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A few words on market organization
 Emerging literature

 Information provision by private or public operator(s)?
 Monopoly power, economies of scale, different objectives…

 Link with privatization of (toll) roads?
 We are only beginning to explore all this
 Provisional results

 Complicated interactions: externalities on road markets, but
also on information markets
 Value of information declines as more people have it and respond to 

it
 Private roads less attractive than private information
 Possible issues around “double marginalization”: it may be

attractive to merge road and information operations
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Conclusions
 Variability of travel times raises many economic issues
 Literature is rapidly developing

 Measures for variability
 Valuation of variability
 Welfare effects of (measures to address) variability
 Markets for information
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