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Why valuate reliability of travel time

Cost-benefit analysis (CBA)
Most important benefits infrastructure projects

Travel time savings
Improved travel time reliability

Unreliability in passenger transport can result in:
Prolonged waiting times; stress; connections missed; appointments 
missed; negative effects on business efficiency; building in of safety 
margins

Unreliability in freight transport can result in:
Missed connection; waiting periods; missed JiT opportunities

Reliability benefits not included in official CBA-frameworks
To take reliability on board is major issue
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AVV research program on value of reliability

Literature study (carried out in 2004 by RAND Europe)
40 reports and articles have been studied
Main conclusion: Reliability is of substantial importance and must not 
be neglected in CBAs

International expert meeting (organized by RAND and AVV)
October 2004; Amsterdam Airport Schiphol; 19 experts from The 
Netherlands, Scandinavia, UK
Common definition of reliability
Provisional values of reliability that can be used in CBA

Stated preference (SP) study
Planned for 2005/2006
Survey methodology will be set up in international cooperation



Name, Title presentation

Young Researchers Seminar 2005

Value of Time versus Value of Reliability

Value of Time (VoT):
Benefit= reduction in average travel time
For monetary valuation VoTs are used 
Average travel time includes expected delays

Value of Reliability (VoR):
Benefit= reduction in travel time variability
For monetary valuation VoRs are used
Relates to unexpected delays
Unexpected delays may be caused by: congestion, bad weather, 
accidents, car break downs
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Travel time distribution

#

Median µ

With of the travel time distribution
Travel time without delays       Expected delays

Travel time

Unreliability of travel time

Average travel time
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Indicators for valuing reliability

Mean versus variance approach
Unreliability measured as standard deviation of travel time distribution
Fit well in CBA framework

Percentiles
Unreliability measured as difference between 80th or 90th percentile of 
travel time distribution and median (50th percentile)
Fit well in CBA framework

Scheduling models
Unreliability measured as number of minutes that one will depart or 
arrive earlier/ later than preferred (schedule delay)
Difficult to implement in CBA
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Using standard deviation as an indicator

Required features of indicator
Valuation by stated preference (SP) analysis
Data on the indicator can be obtained for all CBA situations
It must be possible to attribute changes in the indicator to the infra 
improvement project

Variability of travel times and its changes must be measured 
on a fixed day of week and fixed time of day (peak hours)
VoR= RR * VoT

VoR= value of 1 minute of standard deviation
VoT= value of 1 minute of average travel time
RR= reliability ratio (utility function) 



Name, Title presentation

Young Researchers Seminar 2005

Main benefits of infa projects=
travel time savings + reductions in travel time variance

VoT (Value of Time)

VoR (Value of Reliability)
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Provisional results (not finalized yet) expert meeting:
Reliability Ratios passenger transport

Reliability Ratios passenger transport by car:
Commuting: 0.8
Business: 0.8
Other: 0.8

Reliability Ratios for public transport:
Train (interurban): 1.4
Bus/ Tram/ Metro (urban): 1.4
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Conclusions 
Reliability benefits of travel times is a factor of substantial importance for  
CBAs
To valuate reliability the standard deviation can be used
Value of Reliability (VoR) can be expressed in terms of Value of Time 
(VoT)
Infrastructure projects can yield benefits from both, travel time savings and 
reductions in travel time variance
In stated preference (SP) surveys both benefits can be presented in such 
a way that they are not correlated
As a consequence, both benefits can be added together in a CBA without 
the risk of double-counting
Shape of the travel time distribution is not constant over time 
Therefore, to attribute reliability improvements to an infrastructure project, 
variability of travel times must be measured on a fixed day of week and a 
fixed time of day (peak hours) 
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Further research 

Stated preference (SP) survey on VoT and VoR
Choice alternatives in SP survey:

Series of possible trip durations (represents degree of uncertainty)
Mean trip duration
Travel costs

Develop survey method in cooperation with international 
experts (The Netherlands, Scandinavia, UK)
Valuation method must fit with present CBA framework
Valuation method must fit with transport models on traffic 
forecasting 
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