
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

The Danish Value of Time Study
Transfer Pricing

Fosgerau, Mogens; Hjorth, Katrine; Vincent Lyk-Jensen, Stéphanie; Marott, Jacob

Publication date:
2007

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Fosgerau, M., Hjorth, K., Vincent Lyk-Jensen, S., & Marott, J. (2007). The Danish Value of Time Study: Transfer
Pricing. The Danish Transport Research Institute. http://www.transport.dtu.dk

https://orbit.dtu.dk/en/publications/a11e145c-95a0-4d0d-85a8-e4b8e00ef88c
http://www.transport.dtu.dk


 

              

The Danish Value of Time Study 
Transfer Pricing 

 

 
Note 7 

2007 

 

Mogens Fosgerau 

Katrine Hjorth 

Stéphanie Vincent Lyk-Jensen 

Jacob Marott 



 



 

 
 

The Danish Value of Time Study 
Transfer Pricing 

 

 
Note 7 

2007 

 

Mogens Fosgerau 

Katrine Hjorth 

Stéphanie Vincent Lyk-Jensen 

Jacob Marott



 

The Danish Value of Time Study 

Transfer Pricing 

 

Note 7 

2007 

 

Mogens Fosgerau, Katrine Hjorth, Stéphanie Vincent Lyk-Jensen and Jacob Marott 

 

 

Copyright: Copying if permitted source is stated 

 

Published by: Danish Transport Research Institute 

 Knuth-Winterfeldt Allé 

 Bygning 116 Vest 

 2800 Kgs. Lyngby 

 

Order at: www.dtf.dk 

 

ISSN:  1601-0841 (Printed version) 

ISBN:   978-87-7327-171-1(Printed version) 

 

ISSN:   1601-9466 (Electronic version) 

ISBN:   978-87-7327-172-8 (Electronic version) 

 

 



 

Preface 

Larger Danish transport projects are routinely subjected to cost-benefit 

analysis. For most infrastructure investments, the time savings evaluated 

by the value of travel time constitute the major part of user benefits. Thus, 

the value of travel time is often decisive for whether a project yields a posi-

tive or a negative economic benefit. It is therefore vital that the value is 

not only sound but also credible as its impact lies in the information that is 

given to policy makers concerning the projects analysed.  

As a consequence, The Ministry of Transport and Energy has asked the 

Danish Transport Research Institute to carry out a study, leading to new 

values for travel time to be incorporated into the Ministry’s guidelines for 

economic appraisal of transport projects. 

Leading up to the present study was first a pre-study that lead to a phase 1 

study in which a dataset was designed and collected. The present phase 2 

study undertakes the econometric analysis of the data, leading to the value 

of travel time estimates to be used in future project evaluation. 

The current note presents the analysis of experiment 4: A Transfer Price 

experiment, which was a part of the data collection in DATIV Phase 1. De-

tailed documentation is available in three other notes covering various 

parts of the study. A report also presents an overview of the methodology 

and summarises the main findings. These notes and report are available 

from DTF’s home page. 

 

Kgs. Lyngby, February 20087 

Niels Buus Kristensen    

Director     
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1 Summary 

The Danish value of time study launched by the Ministry of Transport and 

Energy encompasses three phases: 

Phase 0: A preliminary study determining the methodology and providing 

recommendations for data collection and analysis1.  

Phase 1: Data collection and preliminary analysis.2 

Phase 2: Establishment of the official value of time. 

Phase 1, called DATIV (Danish value of Time) has been realised by a con-

sortium composed by TetraPlan, Rand Europe and Gallup. The output of 

Phase 1 is a data set of around 7000 Stated Preference (SP) interviews and 

some preliminary analyses. Delivery of a weighting procedure is also ex-

pected from this project, in order to obtain representative value for the 

whole Danish population. 

Phase 2 is carried out by The Danish Transport Institute (DTF) and concen-

trates on the statistical and economic analysis. The output is official values 

of time to be used in cost benefit analysis. Official values of time are ex-

pected to be available in the autumn 2006.  

A Transfer Price (TP) experiment was a part of the data collection in DATIV 

Phase 1. This note deals with the analysis of this part of the data.  

A general problem with TP data is that the possibilities for giving protest 

and strategic responses is larger than for SP data. Therefore, a number of 

follow-up questions were introduced in the DATIV TP design in order to be 

able to distinguish genuine responses from protest responses. Observa-

tions thought to be protest responses could then be discarded. This proce-

dure is common practice in the contingent valuation.  

However, as it turns out, problems with the DATIV TP design have made it 

difficult to identify protest responses. Moreover, a very large number of 

                                                     
1 See Danish Ministry of Transport (2003) and Fosgerau and Pilegaard 

(2003). 
2 See Danish Ministry of Transport and Energy (2005). 
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zero valuations makes it difficult to use the data as expected. For this rea-

son we recommend to exclude this part of the data from further analysis.  

1.1 Background 

As a part of the DATIV study, Rand Europe suggested to include two trans-

fer price questions for each respondent for six out of the seven transport 

modes3 (ferry travellers were not asked). Two separate questions for each 

respondent were used in order to obtain information on both within and 

between mode time/cost trading. The context for the TP question was the 

journey used as the basis for the SP questions, thereby maintaining consis-

tency with the SP valuations and avoiding ambiguity about the urgency of 

the journey etc. 

Both gains and losses were examined for time and cost, in both questions 

in order to allow an examination within all four quadrants in the time/cost 

plane. 

It was not a part of the DATIV 1 project to analyse this TP data (also called 

contingent valuation). However, the data collection provided a useful op-

portunity to collect a substantial data set of TP data for future analysis, 

and the data could be useful in developing new methods for analysing TP 

and Stated Preference (SP) data together. 

In SP data respondents state what their choice will be in the hypothetical 

situations 

In TP data, respondents are asked how much better their choice is than a 

specified alternative, while for SP data they state what their choice will be 

in the hypothetical situations. A significant literature exists describing the 

advantages and drawbacks of TP data. According to Daly and Gunn (2002), 

the increased information content given by TP data in comparison with SP 

data can greatly increase the estimation accuracy and potentially help to 

reduce biases arising from the use of SP data. Moreover, the theoretical 

framework of utility maximisation used in choice modelling is also applica-

ble to TP data, raising the possibility of analysing both types of data to-

gether. Further sophistication of such approaches could have been consid-

ered. 

However, one of the problems of TP data is that the possibilities for giving 

protest and strategic responses is larger than for SP data. In the DATIV TP 

                                                     
3 Car driver, Car passenger, IC/Lyn (intercity trains), Regional trains, S-train 

and Metro, Bus. 
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design further check questions were introduced in order to be able to dis-

tinguish genuine from protest responses. 

1.2 Conclusion 

The following analysis for the TP design reveals some problems in the for-

mulation of the additional response possibilities, making impossible the 

distinction of protest responses.  

Other problems in the design of the TP data also undermine the possibility 

for using these data in order to improve the estimation accuracy and re-

duce biases from the use of SP data. Finally, there is a large share of zero 

valuations, which is a cause for concern.  

On this basis we recommend to exclude the TP data from further analysis 

in DATIV phase 2. 

In the following we present the problems encounter. 
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2 Survey design 

All respondents were asked two TP questions. The first was a within-mode 

question, where each respondent was presented with one of four types of 

main questions (MQ), chosen at random: 

• MQ 1: Cost increment accepted for a given time decrease (Willing-

ness to pay, WTP) 

• MQ 2: Cost reduction required for a given time increase (Willing-

ness to accept, WTA) 

• MQ 3: Time increment accepted for a given cost decrease (WTP) 

• MQ 4: Time reduction required for a given cost increase (WTA) 

The second question was a between-mode question, where each respon-

dent was presented with one of the following four types of questions, cho-

sen at random: 

1. Time reduction on alternative mode to generate switch 

2. Cost reduction on alternative mode to generate switch 

3. Time increase on current mode to generate switch 

4. Cost increase on current mode to generate switch. 

In the following we only analyse the first question, i.e. the within-mode 

question. 
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3 Within-mode question 

Depending on the respondent’s response to the main question, an addi-

tional follow-up question was asked in order to identify genuine responses 

from protest responses for the within-mode question.  

For the WTP variants this happened when respondents could not or did not 

want to answer or provided a low value of time (VOT) less than 10 DKK per 

hour.  

For the WTA variants only respondents that could not answer or provided a 

very high value were given the follow-up question. A high value corre-

sponds theoretically to a high value of time in MQ 2. Respondents with 

zero valuations to these questions (MQ 2 and MQ 4) were not given the fol-

low-up question.  

The rate of zero responses for MQ 2 and MQ 4, the two WTA variants, is 

rather high. The tables in Appendix A show that for public transport re-

spondents the percentage of zero value answers is respectively 18% and 

15%. For car respondents (both drivers and passengers), the percentage of 

zero value responses is respectively 25% and 18% for MQ2 and MQ4. 
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4 Review of questions 

4.1 Main question 1  

Respondents given the first question MQ 1 were asked the following: 

MQ1: “What is the most that you would be prepared to pay in addition to 

your current cost of Z DKK In order to get a #MODE# journey with a time of 

Y minutes instead of X minutes?” 

An additional question was asked if respondents could not answer (“?”) or 

provides a value of time (VOT) less than 10 DKK per hour. 

Additional Question 1 (AD 1): “Why do you say you cannot answer? / Why 

do you give this low value?” 

A. I do not care about travel time 

B. I really care about the cost 

C. I do not want to pay for saving time 

D. It is too difficult to answer 

E. Other (please specify) 

Answers A and B should make it possible to identify a genuine zero or low 

value, while C and D should identify a protest response.  

There is no apparent problem in the MQ1 design. However, only 30% of the 

public transport respondents have provided a value greater than 10 DKK 

per hour, while it was only 25% of the car respondents. 

4.2 Main questions 2 to 4  

Unfortunately, for MQ 2 to MQ 4 a wrong formulation of the answer catego-

ries to the follow-up question has made it almost impossible to distinguish 

between genuine and protest responses.  

Additional questions and their responses are provided in Appendix B. The 

problem is the formulation of the two first categories (A and B), that 
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should identify genuine responses, but not always do so. Table 1 shows 

how we interpret answer categories A-D. Note that A and B should have 

made it possible to identify genuine responses. The problems are indicated 

with the red colour. 

The answer category E (“Other”) requires further analysis to identify protest 

from genuine responses. 

Table 1: Distinction between protest and genuine responses 

 MQ 1 MQ 2 MQ 3 MQ 4 

AQ A. Genuine Protest Protest Genuine*/Protest** 

AQ B. Genuine Protest*/Genuine** Protest Protest*/ Genuine** 

AQ C. Protest Protest Protest Protest 

AQ D. Protest Protest Protest Protest 

*  Respondents who answer “I do not know” to the main question 

**Respondents having too high value in the main question. 

4.2.1 MQ 2  

Depending on whether the respondent has answered “I do not know” or a 

high value (more than 60 DKK per hour) to MQ 2, the answer to the addi-

tional question could be interpreted as a protest or as a genuine response.  

If one claims that he does not know which cost reduction to demand, be-

cause he does not care about the cost (A) or really cares about the travel 

time (B), then it is not possible to compensate him for the increased travel 

time. This is regarded as a protest response.  

If one demands a very large cost reduction due to a given travel time in-

crease and argues that he does not care about the cost (A), it is regarded 

as a contradiction and hence a protest response. If however he argues that 

he really cares about the travel time (B), it validates the large reduction 

demanded, and therefore this is regarded as a genuine response.  

Furthermore it seems from the tables in Appendix A that the MQ 2 design 

is not consistent: Respondents whose answer to the main question is 

higher than 0 DKK but less than 60 DKK per hour were not supposed to be 

asked the additional question. However, this happens for 26 public trans-

port respondents and for 2 car respondents. More than half of these re-

sponses are then classified as protests. 
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4.2.2 MQ 3  

Because of a mistaken formulation in the AD 3 answer categories, all re-

sponses had to be interpreted as protests. This is because the terms cost 

and price have been interchanged in A and B.  

In fact, if one is only willing to increase the travel time very little to obtain 

a lower cost, it would be a contradiction to claim that one does not care 

about the travel time (A) or that he really cares about the price (B). Both 

options are therefore regarded as protests.  

The same holds when a respondent answers “I do not know”.  

Furthermore, the design for MQ 3 is not consistent: 609 public transport 

respondents and 420 car respondents, who gave a low value as response to 

MQ 3 and thus should have been asked the additional question, were not 

asked. 

Finally, one can wonder why no one has provided a value greater than 10 

DKK per hour as response to MQ 3. 

4.2.3 MQ 4 

As for MQ 2, depending on whether the respondent have answered “I do 

not know” or a too high value (more than 60 DKK per hour) to MQ 4, the 

answer to the additional question could be interpreted as a protest or as a 

genuine response.  

If a respondent does not know which travel time reduction to demand in 

change for a given cost increase, but argues that he really cares about the 

travel time (B), it is regarded as a contradiction and thus a protest. If how-

ever he argues that he does not care about the cost (A), the response is re-

garded as genuine.  

If a respondent demands a very high travel time reduction and argues that 

he does not care about the cost (A), it is regarded as a contradiction and 

hence a protest. If he argues that he really cares about the travel time (B) it 

is a genuine response. Note, however, that no respondents have provided a 

value greater than 60 DKK per hour in answer to MQ 4. 
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5 Recommendations for future TP 
design 

In the previous sections design problems are presented. However, it can 

also be noticed that the high rate of low or zero valuations in MQ 1 but 

also for the other questions shows that the whole transfer pricing approach 

should have been more carefully designed. It was not the main focus of 

DATIV Phase 1. 

It appears important to always include into the design additional questions 

for respondents providing a zero valuation both for the WTP and WTA ques-

tions. More generally, a possible way of limiting protest and strategic re-

sponses in TP data could be to apply the Frisch Method. The method is 

named after the 1969 Nobel Price laureate Ragnar Frisch, who launched a 

new and simple way to circle in respondents’ trade-offs between attributes 

in a sequence of questions. Fearnley and Saelensminde (2002) show that 

the application of the Frisch method can significantly reduce the propor-

tion of zero-valuations. 

Some of the following remarks might also be considered for future transfer 

pricing design. 

• Different questions might have been asked depending on whether 

the respondent’s answer to the main question is “I do not know” or 

a too low or too high value. 

• Different types of questions could have been asked depending on 

the transport mode being public transport or car. 

• The order of the proposed answers should have been random.  
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7  Appendix A 

Responses in blue show respondents for which no additional questions 

should be asked. 

The red colour shows further design problems where respondents who 

should have been asked were not asked; or respondents who should not 

have been asked were asked. 

PUBLIC TRANSPORT (four transport forms) 

Question 1: Cost increment accepted for a given time decrease   

Responses: 
Total Genuine Protest Other No re-

sponse Not asked

I don't know 150 38 85 27   
Zero valuations 463 208 145 108 1 1
Value less than 10 DKK/h 39 23 10 5  1
Value more than 10 DKK/h 279 1 2     276
Total  931 270 242 140 1 278

Question 2: Cost reduction required for a given time increase     

Responses: 
Total Genuine Protest Other No re-

sponse Not asked

I don't know 218  187 29 2  
Zero valuations 167  1 1  165
Value greater than 0 and less 60 DKK/h 387 11 13 2  361
Value more than 60 DKK/h 179 62 91 26    
Total  951 73 292 58 2 526

Question 3: Time increment accepted for a given cost decrease   

Responses: 
Total Genuine Protest Other No re-

sponse Not asked

I don't know 163  136 21 6  
Zero valuations 218  176 40 2  
Value less than 10 DKK/h 628  18 1  609
Value more than 10 DKK/h 0          
Total  1009 0 330 62 8 609

Question 4: Time reduction required for a given cost increase     

Responses: 
Total Genuine Protest Other No re-

sponse Not asked

I don't know 262 17 199 43 3  
Zero valuations 136   1  135
Value greater than 0 and less 60 DKK/h 528  1   527
Value more than 60 DKK/h 0          
Total  926 17 200 44 3 662
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CAR DRIVER AND CAR PASSENGER (2 transport forms) 

Question 1: Cost increment accepted for a given time decrease   

Responses: 
Total Genuine Protest  Other No re-

sponse 
Not 

asked 

I don't know 149 38 95 16   
Zero valuations 499 188 247 61 3  
Value less than 10 DKK/h 12 4 5 3   
Value more than 10 DKK/h 203 1   1   201
Total  863 231 347 81 3 201
       
Question 2: Cost reduction required for a given time increase   

Responses: 
Total Genuine Protest  Other No re-

sponse 
Not 

asked 

I don't know 281  233 42 6  
Zero valuations 217  4   213
Value greater than 0 and less 60 DKK/h 200 1 1   198
Value more than 60 DKK/h 158 65 73 20    
Total  856 66 311 62 6 411
       
Question 3: Time increment accepted for a given cost decrease   

Responses: 
Total Genuine Protest  Other No re-

sponse 
Not 

asked 

I don't know 175  156 17 2  
Zero valuations 223  194 29   
Value less than 10 DKK/h 445  25   420
Value more than 10 DKK/h 0          
Total  843 0 375 46 2 420
       
Question 4: Time reduction required for a given cost increase   

Responses: 
Total Genuine Protest  Other No re-

sponse 
Not 

asked 

I don't know 305 34 223 42 6  
Zero valuations 158     158
Value greater than 0 and less 60 DKK/h 395     395
Value more than 60 DKK/h 0          
Total  858 34 223 42 6 553
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8 Appendix B 

MQ 1: What is the most that you would be prepared to pay in addition to 

your current cost in order to get journey with a travel time of x instead of y 

(lower travel time)? 

AD 1: Why do you give this low value/ Why do you say you can not answer? 

A. 'I do not care about the travel time' 

B. 'I really care about the cost' 

C. 'I will not pay to save time' 

D. 'It is too difficult to answer' 

E. 'Other (please specify)' 

MQ 2: What is the least reduction that you would require on your current 

journey cost in order for you to accept a journey with a travel time of x in-

stead of y (higher travel time)? 

AD 2: Why do you give this high value/Why do you say you can not answer? 

A.  'I do not care about the cost' 

B.  'I really care about the travel time' 

C.  'I will not accept a longer travel time' 

D.  'It is too difficult to answer' 

E.  'Other (please specify)' 

MQ 3: What is the most time that you would be prepared to spend travel-

ling in addition to your current journey time in order to get a journey with 

a cost of x instead of y (lower cost)? 

AD 3: Why do you give this low value/ Why do you say you can not answer? 

A.  'I do not care about the travel time' 

B.  'I really care about the cost' 

C.  'I will not use more time to save money' 

D.  'It is too difficult to answer' 

E.  'Other (please specify)' 
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MQ 4: What is the least reduction that you would require on your current 

journey time in order to accept a journey with a cost of x instead of y 

(higher cost)? 

AD 4: Why do you give this high value/Why do you say you can not answer? 

A. 'I do not care about the cost' 

B. 'I really care about the travel time' 

C. 'I will not accept to pay more' 

D. 'It is too difficult to answer' 

E. 'Other (please specify)' 


