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Figure ES 1 » Evolution of the global electric car stock, 2013-17
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Investment (UVITL)| #3M.HH T Tz,

The Department's evidence base for understanding and valuing the impacts of transport investments is
set out in WebTAG, . This evidence base has been developed over many years and is internationally
respected as best practice. In October 2013 we launched the 'Understanding and Valuing the Impacts
of Transport Investment' (UVITI) Analytical Strategy which set out our approach to maintaining and
enhancing this evidence base through open, transparent and collaborative working with academics,
experts and stakeholders. This document is the latest in the series of publications that describe the
progress we have made on delivering this strategy.

H AT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.5
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The value of time research project had an ambitious scope, covering travellers by car, public transport, walking and
cycling, and for a wide range of journey purposes. One of the key innovations of the project was to apply 'willingness-
to-pay' methods to the values of time for business travel. By directly surveying businesses and people travelling for
business, the resulting values take account of the full range of factors that might affect how businesses benefit from
journey improvements, such as whether they are able to work during the journey and how any 'saved' time would be
used.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.5
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Our current business values vary by mode of transport, based on the average incomes of business
travellers using those modes as opposed to a 'willingness-to-pay' approach. One of the advantages of
applying a 'willingness-to-pay' method is that it allows far greater investigation of what factors cause
variation in the values.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.6
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The key factor that did explain variation in the business values, more than mode or income, was trip
distance. Longer business trips will only tend to be undertaken for more important purposes, often by
more senior staff, and are more likely to involve other costs, like overnight stays. Therefore, it makes
sense that the values of time would be higher for longer trips; we are planning to introduce distance-
based, rather than mode-based, values of time for business travel; and we are seeking stakeholder
feedback on the details of how best to make this change to our guidance.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.7

19



i) REBBEBBI DAL FREMENSS L EEZ o HEH

AR DR BANCEH W T, BEIEEEDS R < 72 21005 U CRERIME S B8 2 ER & LT,
DIFTOFEENMNMEE SN TND,

vV SRR ERIZBWTHESG ) O OBEIL A FEMICE N TS 2 X RRREWEREER
BEOBETIX, TBROEBIV LIV EELHNOLDIC, ERNREEE BE
BIC ERREER) DEIBEIT S EREMES R,

v #EENOBEICEVLTIE, BERSCBRERZORAN, BEIFREOEMHKIC X
DHRRCX RN S 5,

v BEITICRIT AR EBEOBREIRBROhTRY . BREMBHOBA. 0L 5
REBIBEBPICET LTLE S FEBEESEY., 2070, REBOBENICE
W IR Z M 5 2 LT X 0 | FEAEEMN R CGEBEZ CETICR TR T &
2 7REERSE) & LV AEERYRIRR] (BB COIRENRFRISE) ICE XM 52 &0
ARE & 0D, LTen- T, BIEBERENO F 3R 2 8/ 9 25 2 & OffEITE .,

There are several reasons why we might expect values of time for business travel to increase with
distance. Longer trips:

* Tend to be more costly, both in terms of financial costs and time away from the normal
workplace, and so will likely only be undertaken for higher value purposes, by more
specialised (and potentially more senior) staff with a higher value of time - making more time
spent at the destination more valuable;

*  Are more likely to involve travel outside of normal working hours, possibly involving overnight
stays or overtime payments that could be reduced with quicker journey times; and

*  While it is possible to work while travelling, 2CV's qualitative research highlighted the
limitations on the sorts of tasks that can be completed during a journey. For longer trips it is
more likely that these tasks will be exhausted during the journey so that there is greater
potential to put unproductive time to more productive use.

*  Also, the similarity between the values for shorter business trips and commuting trips could be
seen as reflecting the increasingly blurred boundaries between work and personal (travel)
time - where people might increasingly undertake some work activities during their commute
and can 'chain’ together trips between their home, usual workplace and other business
locations.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.24
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The study team, led by Arup together with Accent and ITS Leeds, have considerable experience in the
field of value of time research. Accent undertook the surveying for the previous UK national value of
time study and the team assembled by ITS Leeds included many of the UK's leading academics in the
fields of values of time and choice modelling. This considerable experience and expertise was
complemented by an Analytical Challenge Team, which reviewed documents at key milestones in the
project and provided additional scrutiny and challenge to the core project team.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.13

Two members of the Analytical Challenge Team, Professors Glenn Lyons and Kay Axhausen, were
commissioned to review Phase 1 of the project. At this point of the project, we also commissioned 2CV
Ltd to undertake additional qualitative research focusing on businesses and how attitudes to 'buying time
savings' might vary between 'employees' and 'employers'.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.13
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®  Applying 'willingness-to-pay methods’ to business travel - The current values of time for
business travel use a method based on business travellers' incomes and we have previously
shown how these values are consistent with evidence from other studies on what businesses
would be willing to pay for quicker journey times. In this project we went further and applied
direct survey methods, which have previously been used to estimate values for non-work
travel, for business travel. Both 'employees' and 'employers' were asked to choose between
travel options in carefully constructed hypothetical choices ('stated preferences') and we
sought to validate these results with evidence from real-world choices between rail journeys
provided by different train operators, where the different operators offer different journey times
and fares on essentially the same route (‘revealed preferences’).

® Covering a wider range of modes of transport - The last UK national value of time study
focused on car travel but in this project we extended this to cover rail, bus and 'other public
transport’ modes (including tram and London Underground). The study also covered values of
time for walkers and cyclists. Section 3 to 5 focus on the results for the motorised modes, and
results from the walking and cycling element of the research are discussed separately, in
Section 6.

® Going beyond the values of time - Values of time are used in transport appraisals and
business cases as the basis for valuing a wide range of journey improvements, such as
making journey times more reliable and relieving crowding, not just changes in journey times
themselves. Therefore, in this research we did not just explore values of time, but also looked
at these other journey characteristics, to ensure that new values of time would be consistent
with the methods used to value changes in factors like crowding and reliability.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.12
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This approach raised the question of which dataset the appraisal values should be drawn from - the
employees or the employers? Each has their pros and cons - the employee dataset is much larger,
lending itself better to model estimation and investigation of variation in the values. But, from a
theoretical perspective, employers might be better placed to judge how a business would benefit from
quicker journey times, especially if employees bring elements of their 'personal’ valuations of time
savings into play. On the other hand, there are inherent difficulties in identifying a single representative
who can speak on behalf of a business, and in generalising results from the employer survey to form
nationally representative values. The challenges in identifying the correct person in a business to
interview was highlighted by the Analytical Challenge Team, and was the primary motivation behind the
additional qualitative research we commissioned 2CV to undertake in this area.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.20. 21
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Ultimately, the study team used the employee values because of the greater sample size and benefits
this brought in applying the modelling results across the NTS to produce nationally representative
values. This decision was supported by conclusions from the qualitative business research undertaken
by 2CV, which concluded that most employees feel accountable for their travel decisions and therefore
make responsible choices that reflect the company policy (or 'philosophy’).

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.21
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In fact, 2CV's qualitative work found that senior staff were often more willing to 'buy time savings' than
their employees, who were more cost conscious. However, this was not borne out in the quantitative
research. Figure 8, below, compares the employee business values after weighting in the
Implementation Tool (and the confidence intervals around them) with values from the employer sample.
It shows values of time from all 3 SP experiments (i.e. SP1, SP2 and SP3), with the SP3 values
representing the most crowded or congested conditions. There is a reasonable degree of
correspondence between the two sets of values but the employee values are generally somewhat
higher. The main exception to this is for rail SP3, where employers gave higher values of time in the
most crowded conditions.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.21
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Figure 8 Comparing values of time from the employer and employee surveys
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There are many possible reasons for the difference between the employee and employer values, but
we agree with the study team's conclusion that the employee dataset should form the basis of new
appraisal values because of the richer analysis allowed by the larger dataset and the supportive
conclusions from the qualitative research undertaken by 2CV. .

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.21
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7235, [Provision of market research for value of travel time savings and reliability Phase 2
Report (ARUP, August2015)] (282 &, BEIZEFICITFEAE LTIORY RoA 2T«
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Surveying was carried out in November and December 2014. The majority of respondents (around
90%) were intercepted and recruited to take part in the survey during the course of a trip, for example
at a petrol or service station, or a public transport station or stop. This method, especially for car,
increases the chances of recruiting people making longer trips, so was complemented with phone
recruitment (around 10% of respondents) to ensure a wide spread of trip distances. Over 8,600
questionnaires were completed for this main stated preference survey and Figure 3 shows how this
was broken down by mode and journey purposeg. In addition, 400 employer interviews and over 2,500
revealed preference interviews on rail (covering both work and non-work travel) were undertaken.

Hi AT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings (Department for
Transport, October 2015) . p.14

Soonenananesnesns

3,025 car user responses

rarneme

5.1 3‘6 rail user responses
S R R o S e S s
1,043 bus user responses

e o e T o

1,419 other public transport user responses

Figure 3 Sample size of the main stated preference survey
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The intercept CAPI survey was administered face-to-face using Android tablets. Interviewers
approached a random sample of adults (typically 1 in 3) and asked scoping questions to check whether
the respondent was in-scope and matched required quotas. If in-scope, the respondent was invited to
undertake a follow-up survey on-line or by phone. The interviewer collected their contact details (name
and telephone number for follow-up telephone interview and name and e-mail address for follow-up on-
line survey). The intercept interview data was uploaded to Accent’s servers during or after each
fieldwork shift. Those providing e-mail addresses were sent an e-mail with a unique web-link to the
survey at the end of the shift. The names and phone numbers of those preferring to undertake the
interview by phone were loaded into the telephone unit sample on a daily basis.

All intercept fieldwork took place on weekdays with fieldwork shifts either 07:00-13:00 or 13:00-19:00.

Hi T : Provision of market research for value of travel time savings and reliability Phase 2 Report (ARUP, August
2015) .p.20.p.21

Figure 2.3: Maps of the sampling locations for rail, car, bus and *other PT*
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Respondents to the questionnaires were presented with two options for a hypothetical journey, one
quicker and more expensive, the other cheaper and slower, and asked to choose which they would
prefer.

Respondents were also asked to make more complex choices, where more characteristics or attributes
were described for each option. Each respondent was faced with two different choice experiments in
addition to the simple journey time vs cost trade-off described above:

* A second choice experiment introduced the concept of uncertain journey times, by offering
five possible journey times, to enable estimation of values of reliability (referred to as 'SP2');
and

» A third choice experiment investigated a range of different ‘quality’ factors, such as crowding
on public transport services and congestion for car travel, by breaking down the amount of
time that was spent in different travel conditions (referred to as 'SP3').

H AT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings.
(Department for Transport, October 2015) . p.15~16
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Option A Option B
One way fuel cost £33.30 £35.00
One way travel time by car 4 hours 23 minutes 3 hours 30 minutes
- Py
Option A Option B

Figure 4 'SP1' - the time vs. cost stated preference experiment

3-9 SP1DFRAEE

HL AT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings.
(Department for Transport, October 2015) . p.15~16

OPTION A OPTIONB
One way cost: E28.00 One way cost: £42.00
Usual travel time: 3 hours 46 minutes Usual travel time: 3 hours 20 minutes
Actual journoy timas. Actual journay limos
3 hours 12 minutes | Shours 17minutes |
| Ihours0minutes | | 3hours 18minutes |
| Ihours2Gminutes | | Shours 18minutes |
| Ahours18minutes | | 3hours ZZminutes |
A hours 26 minutes | 3 hours ZZminutes |
- .
Option A Option B
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HiFT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings.
(Department for Transport, October 2015) . p.15~16

Figure 5 'SP2" - including reliability in the stated preference experiments

Option A | Option 8
m\'ﬂ’m 3 hours 54 minutes ] 3 hours 18 minutes
One way fare £18.00 | £24.00
TR ASIEEEE NS | R SINEEEE aEaE
Crowding level gar: EHEIERER HIHE e =1FEE=: =83IE
you besided Seated, 100% of seats occupled, eight | Seated, 100% of seats occupied, nobody
people stood around each door is standing
- [
Option A Option B

Figure & 'SP3' - including "quality factors', such as rail crowding, in the stated
preference experiments
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HiFT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings.
(Department for Transport, October 2015) . p.15~16
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For this approach to successfully estimate the value of time, it is necessary for survey respondents to
actively trade between the different options. If everybody always picked the quicker/more expensive or
cheaper/slower option, and never switched between them, it would be difficult to robustly estimate a
value of time. Therefore, the high levels of trading between options reported in the final report, namely
that only around 2% of respondents always chose the quickest option and only around 5% always
chose the cheapest option, indicate that the levels of trade-off presented in the survey were well
designed and suitable for estimating values of time.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.17

Efo T L — MBE I A S E S OREE £ R LIRRE TS X 12,
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For the values resulting from a stated preference experiment to be robust and reliable, it is not
sufficient for survey respondents simply to have traded between the different options. The experiments
also need to be realistic and meaningful, so that the choices made reflect what would be done in real
life. in Phase | of the project, significant effort was put into the questionnaire design to ensure this
would be the case, and the final questionnaires included a set of 'diagnostic questions' around how well
respondents understood the experiments and found them realistic.

HAT: Understanding and Valuing Impacts of Transport Investment: VValues of travel time savings
(Department for Transport, October 2015) . p.17
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Figure 7 presents the responses to these questions. The percentages of respondents 'strongly
disagreeing' or 'somewhat disagreeing' with the statements are low for a study of this sort and we can,
therefore, be reassured that the stated preference experiments were well understood, realistic and
reflected real-life decision-making.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.17

SP1 - | was able to understand the choices | was faced with
SP1 - | found the options | was presented with realistic

SP1 - | was able to make choices as in real life

SP2 - | was able to understand the choices | was faced with
SP2 - | found the options | was presented with realistic

SP2 - | was able to make choices as in real life

SP3 - | was able to understand the choices | was faced with

SP3 - | found the options | was presented with realistic

SP3 - | was able to make choices as in real life

0% 20% 40% 60% 80% 100%

B Strongly disagree ® Somewhat disagree * Neither agree nor disagree ™ Somewhat agree ® Strongly agree

Figure 7 Responses to diagnostic questions about the stated preference
experiments
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HFT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.17
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Results from the choice models allow estimation of a value of time for a given mode, journey purpose,
trip distance, traveller income etc. These results could - in principle - be applied to the surveyed
sample to estimate an average value of time for use in transport appraisal. However, as noted above,
the survey sample was not constructed to be nationally representative, and calculating values for
appraisal in this way would risk introducing a bias if the sample were significantly different to the wider
travelling population.

Hi AT : Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.17
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Therefore, the study team also developed an 'Implementation Tool', which applied results from the
choice modelling to trips recorded in the National Travel Survey (NTS). Using NTS data from 2010 to
2012, this essentially estimated a value of time for each NTS trip, which could then be averaged to
produce nationally representative values for use in transport appraisal.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.17
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® 36 FREMECHTER (WebTAGHIFE LAERETE L OLER)

Current WebTAG values Research results

Non-work travel

Commute £6.81 £10.01

Other non-work £6.04 £4 .57

Business travel Distance band

Car (driver / £27.06 / £20.52 0-50km £10.08

S 50-100km £16.30
100km + £25.12

Rail passenger £31.96 0-50km £10.08
50-100km £16.30
100km+ £36.19

Bus passenger £16.63 0-50km £10.08
50-100km £16.30

Other public £26.28 (London 0-50km £10.08

transport passenger Underground passenger) 50-100km £16.30

Table 1 Comparing current WebTAG values of time with results from the
research project (all values are £/hour, in 2010 market prices)

HPFT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.24
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In forming a plan for how to implement the results from the research in appraisal guidance we have:
*  Reviewed the results and recommendations in the study team's final report;
* Inline with those recommendations, used the Implementation Tool to investigate different
levels of segmentation and uncertainty ranges around the values;
* Reviewed the evidence underlying our current values, and results from recent similar studies
elsewhere in Europe; and

*  Considered the conclusions from the peer review and qualitative research on business travel.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) ., p.18

I HIT, EBRIZZ OF LW REHIEE 2 WebTAGISE AT 512H 720 | K930 A Mich iz
5E4%%E (stakeholders) ~DRHBIB 2T RALROTVD QOIH4EI0HE ), 72
B, ZORMRE (stakeholders) [T DOWTIk, HEBEEERHIBWTEMAEL 22 SRR
I TV,

We recognise the important role the values of time play in developing business cases for transport
investments and the significance of the changes that we plan to implement in our guidance. Therefore,
before introducing new values into WebTAG, we are seeking stakeholders' views on our plans and in
this section have set out several key areas (highlighted in blue boxes throughout the document) where
feedback would be particularly welcome.

Responses to these key questions, and more general feedback on the research and our
implementation plans should be sent to TASM@dft.gsi.gov.uk by 29 January 2016 with the title 'Value
of time research and implementation’.

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport,October 2015) . p.18
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Distance-based business values of time

1. On the basis of the evidence presented here, and in the research reports, do you agree that we
should introduce distance-based business values of time?

2. And do you agree with the 3 distance bands being proposed?
3. Should distance be based on 'crow-flies’ or 'network’ distances?

4. What practical difficulties might there be in applying distance-banded business values of time in
TUBA appraisals? And how might these be overcome?

5. Similarly for non-TUBA appraisals, what practical difficulties might there be and how might these be
overcome?

6. The 'appraisal' values will likely also be used as 'behavioural' values. For transport modelling, what
would be the most desirable form for the business values? Could the distance-banded values be
practically implemented? Or would it be preferable to have a continuous function or single, average
values for modelling purposes?

HAT: Understanding and Valuing Impacts of Transport Investment: Values of travel time savings
(Department for Transport, October 2015) . p.26
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It is some time since the Department settled on its current approach to deriving values of travel time
savings. Over this time period incomes and lifestyles have changed and the increased availability and
capability of technology while travelling has increased the potential productivity of travel time,
potentially affecting the way business and leisure travellers benefit from improved connectivity. The
following sets out our latest research into non-work and business values of time savings, considering
the: technical case for updating the non work values; and advice on whether or not the values and
methods used to derive the in-work values of travel time savings remain appropriate.

H 7T : Understanding and Valuing the Impacts of Transport Investment: Latest DfT Technical Research and Next Steps
in Transport Appraisal (Department for Transport, October 2013) . p.13
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Before beginning this research, the Department will engage with stakeholders in the academic and
transport practitioner communities. This will inform the final specification of the research, helping to
ensure that the research is focused on answering the key gquestions, which might include:

* The relative strengths and weaknesses of the different approaches to estimating willingness-
to-pay for business time savings.

*  What are the best methods for structuring and carrying out stated preference surveys?

*  What alternatives are available to traditional survey methods?

*  How do the values vary with trip distance and the size of the time saving?

* Do the values vary by mode of transport?

*  Should factors such as values for reliability and crowding, which are linked to values of travel
time savings, be included in the study?

HL AT : Understanding and Valuing the Impacts of Transport Investment: Latest DfT Technical Research and Next Steps
in Transport Appraisal (Department for Transport, October 2013) . p.26
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In October 2015 we went to consultation on our proposals for implementing the results of new research
into the values of travel time saving in our appraisal framework.

The consultation ran for 3 months, during which time we a received a wide range of responses from
different stakeholders. We have taken on board this feedback in developing our final set of updates to
our appraisal guidance. This document summarises the responses received, the Department's
response to the key issues raised and the rationale underpinning the definitive set of guidance
changes.

There are also a number of areas where further research is required before guidance changes can
made on a robust basis, which are discussed in detail below. We plan to take forward this research
over the coming 12-18 months, and will report on progress in 2017.

The conclusion of the value of time consultation process represents a critical milestone in the
development of the Department's evidence base for appraising the impacts of transport investment. For
the first time, employers' business values of time are directly grounded in willingness-to-pay valuations,
which is a big step forward in response to the on-going methodological debates around business
values of time.

We are pleased to now be able to implement the research results as changes to guidance, and plan to
continue working collaboratively with experts and stakeholders in order to continuously review the
guidance and ensure it remains fit-for-purpose.

Amanda Rowlatt, Chief Analyst and Strategy Director
July 2016

H AT : Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.5
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1. On the basis of the evidence presented here, and in the research reports, do you agree that we
should introduce distance-based business values of time?

2. And do you agree with the 3 distance bands being proposed?
3. Should distance be based on 'crow-flies’ or 'network’ distances?

4. What practical difficulties might there be in applying distance-banded business values of time in
TUBA appraisals? And how might these be overcome?

5. Similarly for non-TUBA appraisals, what practical difficulties might there be and how might these be
overcome?

6. The 'appraisal' values will likely also be used as 'behavioural' values. For transport modelling, what
would be the most desirable form for the business values? Could the distance-banded values be
practically implemented? Or would it be preferable to have a continuous function or single, average
values for modelling purposes?

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.8
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There was a mixed response from stakeholders on the proposed implementation of distance-based
employers' business values of time in WebTAG. While a number of stakeholders welcomed the
introduction of a distance relationship in the values, which they recognised was clearly supported by
the new research evidence, others questioned the intuitiveness of the underpinning rationale. For
example, a range of respondents believed that the fundamental driver of the VTTS is journey time or
size of time saving, as opposed to journey distance per se.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.8
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The Department's view, which is supported by the evidence and the recommendations from the study
team, is that there is strong evidence for varying the values by distance. Trip distance is highly
correlated to total trip time and trip cost, reflecting that fact that longer distance trips tend to cost more
and take longer than shorter distance ones. Furthermore, trip distance and traveller income are also
highly correlated as wealthier individuals tend to make more long distance trips than poorer ones.
Jointly, distance, income, time and cost explain a large proportion of the variation in employers'
business VTTS. In principle it is possible to segment the values of time by any combination of these
four covariates (as well as a range of other variables tested in the study), but more complex
segmentations would be disproportionately challenging to apply in most transport modelling
applications.

HFT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.8~9
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A range of respondents were critical of the proposed implementation of three discrete distance bands
for employers' business VTTS. The chief reasons cited for this were:

» there appears to be no clear empirical or theoretical justification for sudden changes in the values
around the discrete boundary cut-off points;

* appraisal results could be highly sensitive to the banding of values, especially where trip distances
are close to one of the boundaries; and

» there is potential for instability in models where distance changes across a boundary between the
without-scheme and with-scheme cases.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response(Department for Transport, July 2016) . p.11
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Upon reviewing the consultation responses, and in light of the recommendations from the study team,
the Department is recommending a continuous function in guidance as the preferred method for
calculating car and rail employers' business VTTS for use in appraisal. This function has been
estimated based on analysis on Implementation Tool outputs and has been peer reviewed by
academics from the Leeds Institute of Transport Studies.6 For other modes there is no evidence of a
distance effect so single average values will continue to be recommended. Box 1 below summarises
the formulae and derivation for the guidance change being proposed, Figure 2 sets out the parameters
of the function while Figures 3 & 4 plot the functions against the 4 bands.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response(Department for Transport, July 2016) | p.11~12
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The Department recognises these concerns. In part, the sensitivity of appraisal results to the
specification of the distance bands is mitigated by the recommendation in guidance to carry out
sensitivity tests where trip distances are close to a boundary. Furthermore, the risk of instability due to
distance changes between the without and with scheme cases is mitigated by the requirement to
calculate the appropriate VTTS on the basis of a single definition of trip distance across all modelled
forecast years and scenarios (see Box 3 below).

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.12
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Additionally, in light of the concerns raised regarding the 'cliff-edge’ effect, a fourth band for trips
between 100-200 km has been added, with the upper band now applying only to trips above 200 km.
Based on analysis carried out using the Implementation Tool and peer reviewed by the study team, this
band has been found to be statistically robust. This reduces the step change in the VTTS between the
previously consulted upon 50-100 km and 100 km bands, thereby helping to mitigate the potential for
bias when the bands are applied in appraisal.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response(Department for Transport, July 2016) . p.12
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Figure 3: Continuous function for car employers' business trips
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Figure 4: Continuous function for rail employers' business trips
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HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings:
Consultation response (Department for Transport, July 2016) . p.14
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Amongst respondents, there were a range of opinions about what definition of 'distance’ should be
used when deriving the appropriate appraisal VTTS for employers' business trips. Overall, opinion was
evenly split between the 'crow-flies' and 'network distance' options set out in the October 2015
consultation. Generally, those favouring 'crow-flies' distances did so on grounds of practicality and
stability, whereas arguments for 'network’ distances emphasised the importance of consistency with the
underlying research.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response(Department for Transport, July 2016) . p.15
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Given the approach used to measure distance in the underlying data, the Department is of the position
that a 'network' measure of distance should be used in deriving the VTTS as a function of distance.
There are however a number of options for implementing this in practice. We have reviewed these in
detail, and Box 3 below presents the definitive changes being brought into guidance. Annex A sets out
the detailed rationale for these proposals, structured around a series of key questions.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.15
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Although the consultation focused on the VTTS for appraisal, the Department also sought feedback on
how the new VTTS - specifically the distance relationship now underpinning them - should be
implemented in transport modelling. A small number of responses were received to this question and
there was a spectrum of opinion with regards to the practicalities of implementing distance-varied VTTS
in modelling. Respondents generally felt this could be done effectively for demand modelling in
principle, although it was pointed out that an expansion of the capabilities of existing demand modelling
software may be necessary to facilitate the implementation of a distance function in practice.
Furthermore, a number of specific challenges were raised in relation to the possibility of applying
distance banded values in assignment modelling.

HiFT : Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation response
(Department for Transport, July 2016) . p.15~16
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In response to the difficult technical nature of the questions raised, we commissioned two expert
transport modelling practitioners to produce a review on the impact that the new VTTS could have on

transport modelling practice.7 Overall, the conclusion was that consideration of the most appropriate
way to update WebTAG in response to these issues needs to be informed by the trade-offs between:

a. consistency between modelling and appraisal VTTS;

b. consistency between the VTTS used in assignment modelling and those used in demand
modelling;

c. proportionality - the extra modelling work that may be required to implement distance varied VTTS
may be disproportionate compared to the impact of the extra analysis on decision making; and

d. feasibility - limitations in transport modelling approaches and/or software packages may inhibit full
implementation of distance-varied VTTS.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response(Department for Transport, July 2016) . p.15~16
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These factors informed the detailed consideration below. As with all updates to WebTAG, the new
guidance is based on the principle of proportionality. We would not expect already calibrated,
validated and fit-for-purpose models to necessarily be updated immediately following the publication
of this new guidance. In line with the proportionate update process,scheme promoters may however
find it is beneficial to implement the new recommendations in WebTAG as the analysis of a scheme
develops. In new or redeveloped models, it is recommended that scheme promoters follow the new
guidance. This is in order to ensure that the best available evidence is taken into account, and
ensures greater consistency with the appraisal VTTS.

In order to help inform the decision about whether or not it is proportionate to update existing fit-for-
purpose models in light of the new guidance, it may be useful for scheme promoters and sponsors to
consider the following:

- sensitivity testing - applying the new VTTS in modelling in order to quantify the materiality of the
guidance changes to the decision at hand; and

- whether any particular distance profile or user segment comprises a large proportion of demand or
benefits and model responses (including trip redistribution effects) for this segment would be
significantly affected by an update of the values.

HAT: Understanding and Valuing Impacts of Transport Investment: Value of Travel Time Savings: Consultation
response (Department for Transport, July 2016) . p.17
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Formula for employers' business value of time by mode (car and rail only)

(£ per hour, 2010 prices, 2010 values)

VITS = ————=
(1 + eﬁng-_D)

Parameter defintions for employers' business value of time by mode

Parameter Description
D distance (km)
VTTS value of time
u upper limit (asymptote) of function
Xmid distance at the inflexion point of the curve (where VTTS =U/2)
k scale parameter (iversely proportional to the steepness of the curve)

Parameter values for employers' business value of time by mode

Parameter Car Rail
U (factor cost) £24.80 £36.47
U (perceived cost) £24.80 £36.47
U (market price) £29.52 £43.40
Xmid 66.53 107.04

k 67.02 63.95

VTTS where D=0 (factor cost) £6.71 £5.76
VTTS where D=0 (perceived cost) £6.71 £5.76
VTTS where D=0 (market price) £7.98 £6.85

AT : TAG DATABOOK (Department for Transport, December 2018 )
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Values of Working (Employers' Business) Time by mode per person (distance banded)
Mode Resource Perceived Market
Cost Cost Price
Car (driver or passenger) 0-50km 8.42 8.42 10.02
Car (driver or passenger) 50-100km 13.62 13.62 16.21
Car (driver or passenger) 100-200km 18.49 18.49 22.00
Car (driver or passenger) 200km+ 23.77 23.77 28.28
Rail passenger 0-50km 8.42 8.42 10.02
Rail passenger 50-100km 13.62 13.62 16.21
Rail passenger 100-200km 23.72 23.72 28.23
Rail passenger 200km+ 34.22 34.22 40.72

HiFF: TAG DATABOOK (Department for Transport, December 2018 )
7E) Resource cost(BREM) MEHREERL-ER
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KA1 AEANHEHUEEE (BEAEOXBRMME) *
(£ per hour, 2010 prices, 2010 values)

box ) Ex 250 Gk ]
b4 ®H liik:]
BRAEEGLE 14.86 14.86 17.69
BRAERRE 14.86 14.86 17.69
BEYE (BEE. AEE) 10.24 10.24 12.18
TOhEYE (EixE. REE) 12.06 12.06 14.35
NHY—F REEERE 12.32 12.32 14.66
NHEH—ERERE 8.42 8.42 10.02
"By —BErE 10.89 10.89 12.96
B =S Xy IRE 14.86 14.86 17.69
SBERE 24.52 24.52 29.18
hTS%ER 8.42 8.42 10.02
HITE 8.42 8.42 10.02
BEEFMNAE 8.42 8.42 10.02
HE_SHENRE 14.86 14.86 17.69
2HEEDTY 16.19 16.19 19.27
5 B 14 751 Ik 5 75 B e i fil
(£ per hour, 2010 prices, 2010 values)
BEBAM EBEx BB G
i ZH i 1%
B 8.36 9.95 9.95
Z0fth 3.82 4.54 4.54
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The largest benefits are reduced travel time for passengers and lower operating costs for airlines.
Information for airline delay costs per minute was obtained from a study conducted by the University
of Westminster (2004)90 on behalf of EUROCONTROL91. Business passenger value of time is
airport specific and obtained from the CAA International

Passenger Survey (2006).
HAT: UK Air Passenger Demand and CO2 Forecasts(Department for Transport, January 2009 ). p.157
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Table 10.4
Income of UK and foreign passengers at Heathrow Airport in 2017. *

UK Passengers Foreign Passengers ALL

Income Business Leisure Business Leisure Business Leisure

International | Domestic | International | Domestic [ International | Domestic | International | Domestic Total Total

% % % % % % % % % %

Under £5,750 0.6 3.5 72 4.3 1.1 0.0 3.2 1.4 11 52
£5,750-£8,624 05 0.2 14 25 0.5 0.0 22 14 0.5 18
£8,625-£11,499 0.8 0.0 14 02 0.8 4.0 16 24 0.8 15
£11,500-£14,374 0.3 0.3 27 1.1 0.9 0.0 24 3.9 0.6 26
£14,375-£17,249 0.4 0.3 33 37 12 0.0 20 0.0 0.8 27
£17,250-£22,999 20 37 73 45 22 0.0 35 4.4 2.2 55
£23,000-£28,749 34 4.2 6.8 1.9 55 0.0 5.0 20 4.5 58
£28,750-£34,499 83 4.5 8.1 11.0 4.9 285 5.0 0.0 6.4 6.6
£34,500-£40,249 8.4 14.0 72 9.8 6.6 3.2 72 5.9 7.9 T2

£40,250-£45,999 7.8 7.0 7.9 79 74 32 95 245 74 88

A 104 17.5 9.9 8.0 8.3 0.0 1.2 9.0 9.8 105
£57,500-£80,499 16.7 15.7 14.4 207 177 20.2 15.1 19.1 171 14.9
£80,500-£114,999 16.5 129 10.9 10.9 15.5 8.6 13.7 10.0 15.7 122
[£115,000-£172,999 129 8.4 6.6 45 128 221 86 14 125 75
£173,000-£229,999 44 54 23 52 6.5 0.0 3.9 7.5 55 31
£230,000-£349,999 36 1.0 12 36 47 0.0 3.2 238 3.9 22
Over £350,000 31 1.5 1.5 0.0 37 10.1 26 4.3 33 20
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total terminal passengers (000s) 6,622 1,539 21,602 1.946 11,850 366 32,664 949 20,376 57,161
Mean income £92,023 £75.242 £61,702 £69.561 £99.008 | £101,673 £79.821 £82.851 £94,269 £70.456

Note: Excludes interviews where passengers have not answered all relevent core questions
* Business passengers are asked for their personal income and leisure passengers are asked for their household income.

Hifr: CAA Passenger Survey Report 2017, P.69
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2) BBt AR R EREANS 2 558
) BRFAMBERICEZ HE

WebTAG & #1% DFER B B9~ FEBER BIRFE ME 2 ZIROFEFEFMICEAT L L. £
< OFEHEFZE (AX—2L) OVIM (Value for Money)iZ, ATD L 5 7e K& 72 EAY 5 %
7

> FBEOFERPESNETLE (10%), =721, FEEOLHFHITIRI L,

> FEIIRBLEEBESBEHICERLZ OO TEREICOWTIE, FEOFERNE
LIETLE (40%),

> BEESCREBEBESEHICERMERZ OO TREIZOWTIL, FEOMEEN
FRRTHEM LT,

> MRLRDHACTIICIVEBIRESSERY $HELHANTEBAT—L20
N7 4y FPREIET L7,

-Updated WebTAG released in 2016 represented step-change in appraisal for the DfT.
For the first time,employers’ business VTTS grounded in WTP.
-Implementation of updated values in live appraisal work has had material impact on
Value for Money(VfM)of many major schemes
-Overall,given journey purpose split and different changes to VTTS for business vs.non-
work purposes,updated guidance has led to:
*moderate(around 10%)reduction in scheme benefits,but significant variation on scheme-by-scheme
basis
~more marked reduction in scheme benefits(sometimes up to 40%)where investments largely
benefitted leisure or shorter-distance business travel
*small-to-moderate positive impact on scheme benefits where the investments predominantly
benefitted commuters and/or longer-distance business trips

-pronounced modal pattern in the impacts,with larger reductions in benefits being more prevalent for
road schemes,as compared with rail.

HAT: Worthwhile use of travel time and implications for modelling, appraisal and policy planning - the United Kingdom
experience TAG DATABOOK (Department for Transport, December 2018 ) . Zero value of time 25-26 September
2018, Paris. P.22
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a) HS2I=B8Y B — X R4 T 4

£ 3-130%, #r LR 2 & PR S $k0E 2 T d 2 HS2 (High Speed Two + High
Speed 2)DFHEFMIZEH LIz —A AT 1 Th O, [HRREMEE (OldVTTS) &#L
WEREEMIE (New VTTS) TED L HWEALRNAE UTed R LTV 5,

# 3-130 EBEOEBHIC T 5 @F| A% (Transport User Benefits(Business)) %
BB & OldVTTS TIE56.6 8 U AR RANew VITS Tid61.28 Y AR K E8%
HLTEY, FEORBEDRIZE T HHF]%E (Net Benefits including WEIs) (23Tl
Old VITSTIL78.6E U AR KA New VITSTIE80.78 UV ALK KE3% EHR LT
W5, £72. TEOEMEIEE (Benefit-cost ratio(with wider economic impacts)) (2330
TH3%D LFERH LI, ¥5 BRORMEMERZNS LR L T0nD L0z b,

& 3-13 HS2ICET A7 —RRXE T 1 #HER

5. Policy implications of distance-

based VTTS &

- HS2 case study UNIVERSITY OF LEEDS

_ Present value £bn (2015/16 price and discounting base year) _
Breakdown of impacts Old VTTS, old multiplier New VTTS, old multiplier New VTTS, new multiplier % diff
Transport User

4 g 1 %
Benefits (Business) s g2 B2 £e
Transport User
Benefits (Other) 20.0 183 171 -14%
Other quantifiable
benefits (excluding 04 04 04 0%
Carbon)
Los-s to Government of 41 41 41 0%
Indirect Taxes
Net Transport Benefits -
(PVB) 730 781 746 2%
Impacts
Net Benefits including 786 844 807 3%
WEIs
EEE 438 438 428 0%
Coatto the Broad 398 39.8 39.8 0%
Transport Budget
Benefit-cost ratio (with
wider economic 22 24 2:3 3%

impacts)

HAT: Worthwhile use of travel time and implications for modelling, appraisal and policy planning - the United Kingdom
experience TAG DATABOOK (Department for Transport, December 2018 ) . Zero value of time 25-26 September
2018, Paris. P.23
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b) RIS1T GERIZREHEL) ICET 55 —RXRE T+«

£ 31413, oL —EHEOBEBREE R Y FU— 27 IZET 55 Th HRISI
(Road Investment Strategy) (23U T, # LW FEREMIE (New VITS) Z@EH L7HE 0
IHREEEME (Old VTTS) EHEEN O DEROEIA R LB DO TH D,

# 3-140 LB O@EDO(ELE (Times savings:commuters) %~ 2 &, New VTTS % &
T 52 & CERITA5% EF LTV D2, 2D T OB OIEZER B TOMELR (Times
savings:other non-work) TiX25% D~ A F A, BELUANDOEBEHB TOMELE (Times
savings:business) (ZFBWTH33% D~ A FT AL 2o TWD, & HIZHEOIEKRBEME

(Present Value of Benefits(PVB)) (ZBWTH13% D~ A F A Lo TEY | FHLVERR
B O I LV EEH RO EIEITHEINT 523, FEEB R OEBR T T 5 REFMEIZR
XLETTHZnbhnd,

* 3-14 RISTZET ST —RARE T 1R

5. Policy implications due to

distance-based VTTS n

- RIS1 case study UNIVERSITY OF LEEDS

_ Present value £m (2010 price and discounting base year) -
Breakdown of impacts Old VITS New VTTS % diff
4.769 6,916 45%
Time savings: freight 9,699 9,699 0%
1220 1220 0%
Greenhouse Gases (CO2) -758 -758 0%
Local Air Quality (NOx and PM10) -23 -23 0%
-386 -386 0%
[Noise | -31 -31 0%
Wider_ Public Finances (Indirect 202 202 0%
Taxation Revenues

Present Value of Benefits (PVB) 40,342 35,282 -13%
Present Value of Costs (PVC) 8,757 8,757 0%
Initial BCR 46 4.0 -13%
Reliability: commuters 1,845 1,338 -27%
Reliability: business 5,070 1,710 -66%
Total reliability 15,640 6,778 -57%
Wider Economic Impacts 5,655 6,007 6%
-339 -339 0%
Adjusted PVB 61,208 47,729 -22%

HAT: Worthwhile use of travel time and implications for modelling, appraisal and policy planning - the United Kingdom
experience TAG DATABOOK (Department for Transport, December 2018 ) . Zero value of time 25-26 September
2018, Paris. P.24
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i) BEICEZRE

a) BIRFEICEHISITA

B 3-141%, BEEOERFEICEHREFME (New VTTS) A A L 723546 O [HFREH i E
(OId VTTS) # D6 DOERE DZE b E R LT 5, fitdh (Adjusted BCR) [ZVIMD &
K2R L TR0 | I AE B EE O S R RMMEE AR R AR S, #ticlksnwTE
WVIM (High VIM) Z73R" 3 L 2 UVME & SALH2028H8 (BCR=2(High VIM)) 235|531 TC
WD,

X 3-14% 7% &, New VITSH#HARHCIZIZE TOEKEZEICBWOTHERMNMET LT
WA, OldVITSIZE W T HNew VITSIZEBW T H 2AEMIGEREEDOVIMBE N 29,
R EOZIC L o TVIMIZ R E S BN A LA FE IV RN E VR b,

9. Policy implications due to distance-
based VTTS n

- Portfolio testing UNIVERSITY OF LEEDS

Benefit-cost ratios for a range of strategic road
network schemes (error bars indicate Iowl]high range)

1 -

djusted BCR
J
]
=
=]

3-14 EREEICETITRAMOKER

HiFT: Worthwhile use of travel time and implications for modelling, appraisal and policy planning - the United Kingdom

experience TAG DATABOOK (Department for Transport, December 2018 ) . Zero value of time 25-26 September
2018, Paris, P.25
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b) SkEEEICEET TRk

3-15ba) OERFEXEICETIT AN ERLT A NeSEFEICERLIZLOT
&Y FRFIEDS R CTHEELNC A SHEEE O R RMEREA /GRS TN D,

3-15% K5 &, #H LWOEREE (New VITS) OEAIZL Y B3N LR+ 57—
HLH LN, EREFEICHEARD EXFEEEIZTTCELT, BEOBBREICEZ ¥
BTSN N SN EBEZBND,

9. Policy implications due to distance-
based VTTS T

- Portfolio testing UNIVERSITY OF LEEDS

Benefit-cost ratios for a range of rail schemes (error
bars indicate low/high range)

R

Adjusted B(

3-15 HEEXICEHT ST LORKER

HAT: Worthwhile use of travel time and implications for modelling, appraisal and policy planning - the United Kingdom
experience TAG DATABOOK (Department for Transport, December 2018 ) . Zero value of time 25-26 September
2018, Paris. P.26

c) FIMERER~DEH

P[EAZ1#E DEconomic Adviser~D A — /LA X B 2—|Z L5 &, FREER R OEFE
EIX, 20173 A6 CICHHAEEOFMICHLEA SN TV S,
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) EEICHITAHMEMIED A T+ RIZET %5

FEEZEE D HEFLEZIT T-ARUP L ITS Leedsi ., B R0 E O 8 (70 37l & #MERF 32
T2 OFEKR OFNEOBZE N FIRE T o 25 0> OFE % FEhE L7z,

ARUP & ITS Leedsi32014~15FE O R MEICE T 2 FAEIC L 0 | & OE 7T MALEIN
EFBEICESNT, HEE L CORBMEL R Lz, £ LT, ZORMMEFEIC
ESWTBVHEICHHNIZEEBLET A 2EDIZE, REMEA L TFHFV ADEHDFE
#EXK OFIE (a maintenance programme) % BERT S NERH B,

AHAEIZ 25D 7 = —RZHMNTEY, 7 =2—X1TlE, BREMEOSEN 2 R
THEDOFERVPFIHEOEE ZETHWHT I EZHME L, 72— X228V
B DI O, T O OHEB 2KV AL FIEAHRT L2 Z L 2EME LT
Do

Z LT, 72— A2 TRV IAENT-EEBMME A > T F > AD T2 DD FNEDIA
Hix, BEREEO vy =/ VEERICIERRINAREZ T HTECTHL L LT D,

1. Introduction

ARUP and the Institute for Transport Studies (ITS) at the University of Leeds have been engaged by
the Department for Transport to undertake a feasibility study into the development of a programme
for maintaining a robust valuation of travel time savings (DfT Reference 04/102/). The purpose of this
document is to summarise Phase 1 of the study.

The most recent valuation of travel time savings (VTTS) study undertaken by ARUP and ITS in
2014/151 has provided the Department with an updated set of national representative values based
on state-of-the-art modelling and implementation techniques. The rationale for developing a
maintenance programme is that in order to ensure this evidence-base remains fit-for-purpose the
development of a maintenance and development programme is required.

The objectives of Phase 1 are to develop a long-list of alternatives for maintaining the robustness of
VTTS over time; and to provide recommendations on how this long-list might be narrowed to a short-
list of alternatives for more detailed analysis in Phase 2. The final set of options to progress to Phase
2 will be agreed in collaboration with the DfT Project Board.

HiFT: Programme for maintaining a robust valuation of travel time savings: feasibility study Final Phase 1 report: List of
options, P.4

UTIZENTIE, 72— XUTB W THRF S NFERIME A 7 T AOFEROF
g % BT 25,
AT U AFIEIL, HEREE EAE LI TRIDHA~OFEIL (stream) 12> T
BT HOULERHDH L LTS,
1. ZW7—% (GDP%) ZfER L. FEEMEE A EEH T 5,
2. BATEAL L7CGEMLE T LWT — & 2 ff o CHRMEOE L2 E=4 ) v 7T 5,
3. JTORFREMEE &8 L < B L- R EOF#EE 2 59 5,
4. BETEAL L7oRFET REFEICOVWTHREL LT 5,
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The project team believe that a maintenance and development programme should be structured
along four core streams. The four streams have already been presented to and have been agreed
by the Department during Phase 1. The respective streams are:

1. Regular updating of the VTTS using secondary data

2. Monitoring changes in the VTTS using emerging evidence and new data
3. Robustness of the base and updated VTTS values

4. Commissioning of studies on outstanding and emerging topics.

HAT: Programme for maintaining a robust valuation of travel time savings: feasibility study Final Phase 1 report: List of
options. P.4

AR YU = A1TIE, 20148~ 2015F O R RIMIE DR ERFIZ I 1 £ H= iR RIRE & ik
ITHREME & W o 72 /TEN O A (behavioural framework) (ZRHIMAEZ CTH 5 2 & ZHitk
&L S RIERE R OFRITREN L L7255 A8 I O A EFIIE A FAE T 5 & LT
%o Thbb, ZIRT—% (GDPE) %M L7-FrRMEEO EHH 4 EHRNCEMRT 5 &
LTWD, 7B, BEAREE O & LI X 2 R E O Z(LIZER S 5,

Stream 1 assumes that the 2014/15 behavioural framework remains valid over an extended period
and that the VTTS only needs to be adjusted for changes in socio-economic and trip characteristics.
While preferable to doing nothing at all, Stream 1 ignores potential changes in preferences and thus
changes in the VTTS values. Not accounting for the fact that real-world travel behaviour may no
longer be in line with the assumed behavioural framework could imply that the VTTS values coming
out of the regular VTTS updating programme are no longer fit-for-purpose.

HiFT: Programme for maintaining a robust valuation of travel time savings: feasibility study Final Phase 1 report: List of
options, P.4

AR Y—=220T8BW TR, BT LWEELA LIV 7- (Newly emerging evidence) 35& 1213,
AR —LIDOFERLE—H L TCWANE=X Y 7 FTHL LTS,

EHIZARY —A3Ti, #H LS BENZFRHLICEE S L2014~ 1 SFFAE O FREMME D
(EHEME % 5P L 725 5, 20144~ 201 SEERE R OITENOFHAA N BRI AE L2 < /2-C
WD EHBI SNTEHZEIL T LWT =X ZIE L THSAEZ BT 52 LA #ETTH S
LLTWD, B, BHOT —ZINE « SITFIEITEBIET 5720, A F U —L2TIHE
IR kA L E 2 — L, ST FEICET2EREIE L 2T 6720,

BAO2OD A U — A%, R R EBE ORFEE T 2 ReEED A 7 F v
AFIEZEFETDZ LICESEZYTTWAE, A MU —A4TiE, BRRHEICEEL K
TT L9 RFFET NI FHLATEE L L2356 REREE IR L e 5 @R X 5 O
FAEFEICOWTHAELZFET DL OMEL WD,
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Against this background, Stream 2 entails a monitoring scheme to detect whether newly emerging
evidence is in correspondence with the outcomes of Stream 1. Stream 2 goes into the details of such
a monitoring programme, this feeds into Stream 3 which evaluates the robustness of the 2014/15
VTTS relative to the newly emerging evidence. If and when it is judged that the 2014/15 framework is
no longer fit-for-purpose, new data collection efforts and revision of the 2014/15 framework may be
deemed appropriate. In order to make sure such efforts are following state-of-the-art data collection
and analysis methods, the Stream 2 should also monitor developments in the broader literature.
Whereas the first two streams are focused on developing an overall maintenance programme
specifically addressing changes in the VTTS over time, Stream 4 allows the Department to revisit
outstanding and emerging topics and thereby refine their approach to specific mode-purpose
segments.

HFT: Programme for maintaining a robust valuation of travel time savings: feasibility study Final Phase 1 report: List of
options. P.4

61



YHFSUF - FoI—9 - AT —TUIZBITAEBBEDA—Y 514 XDEE

R 3NSX. AT H  To~v—0 AT 2T IOV TORBMEDOA—Y 714 X
ORAEEZEELZLOTH D,

FrfMEE D A — Y 74 AORME LT TFEMAZRO 7 V-7 X D&% TR &5
XOFFE| MUETOMEOER] ENRFET LTINS,
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) EMNEIZH 1T SRR EDFFREDREAEICDOLNT
1) ZEICH T 2R EDOFREDKETE

FETIE, FEEMEEROIAS 20 GDPEEE) L CTELT 2 LEEIN TN D

BAEIZBWTIT, #FER. FEEBEE BIZIAH T2 GDPIZxT L)% ;’cl.Oc‘:
SINTEY ., ZOEAHEOHIEIXEH S [ Abrantes, P. and Wardman, M., Institute for Transport
Studies, University of Leeds (2010), Meta-Analysis of UK Values of Time: An Update | (Z&KHL
LTWo,

Both the work and non-work values of time are assumed to increase with income over time with an
elasticity of 1.0.

HiFT: TAG UNIT A1.3 User and Provider Impacts (Department for Transport, March 2017) . p.9

The elasticities are based on findings from Abrantes & Wardman (2010).

HAT: TAG UNIT A1.3 User and Provider Impacts (Department for Transport, March 2017) ., p.9

LBERSCTIX, 196047 520084 £ CTOHEFEICKIT 52260784 L E =2 — L, 1,749H
DOHEEMEZ TRt E L& LTWa, B CLLRT ORIV T, o 7 VIESR]
[ 73 M 3% HA M K V)%nrb)otmb GDPDOEIMEIZBEEICE NN EON.0L IR EH
INTWe, —FH, Y@\ X, BH#EMO T as s LT, R
1@mA%tme:ﬁ#é%ﬁ@mw&%méhfﬁb\#%: =R N ARY P
o TS, B, BIRD1.01ZZ D09 E RN L= D TH D,

Our current research covers 226 studies carried out between 1960 and 2008, yielding a total of 1749
valuations (a 50% increase relative to our previous work) and making this the largest data set of its kind
to the best of our knowledge.

HAT: Abrantes, P. and Wardman, M., Institute for Transport Studies, University of Leeds (2010), Meta-Analysis of UK
Values of Time: An Update

One finding that stands out is that the estimated elasticity of the value of time with respect to GDP per
capita is 0.9 and highly significant, a much closer correspondence to the widely used convention of a
unit income elasticity over time than we have previously obtained.

HFT: Abrantes, P. and Wardman, M., Institute for Transport Studies, University of Leeds (2010), Meta-Analysis of UK
Values of Time: An Update
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B R A A D5 SR AL L2 oWy T U, TAG data book D Bl (December 2018 v1.11.1) @D Table
A1.32128 T, 20105 520894 £ TOEFED BHRYBIFFFMEN B SN THB D | 4
B FBI R I AE O TN F 3~ 5 GDP T2 1X. The Office for Budget Responsibility (Z
L5 FRINEA S TND,

3-161%. NI A —DZEF BB R O@EE) B A O REMED20104 7> 520854 % T
DB Z T LTZb D TH D, Bl 21220104 D BB & 504 00 20604F 0 B 2 H
BT 2 EK23F Lo TN D, ZHITIBROMERAZFIVSIW- L LT, —EDERED
BEICHEBOH L EREAVEVWZ D,

2B, MEREIZI Y- ORBEHINTEY, BEOGDPTE YT U A KIS
Bl snTninetE2on5,
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> BRERBRERGE . AFBEEE DD A% 3 TH R R OB
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3) BRIZEITHEEERNDIAHT-YGCDPIZxd SR L&A1
) BAEFSHARARICLIEEELZEALELT—X

ARICBITA2EEFELIASHTVGDPE ORBKRIZOWT, EHEHFHEHALE (E4%
BE) OEFEFFFI L OG5 OES (122 A BITEIE O BMEHE, 2015k
FH=100) ML EEFEEZEH L (F 3-17). 1 AH7- Y GDP & OFEEETR X O 4% % 1990
FEE~0I7TEEICBONCRELE (K 3-17), Zhickb e, IAHZVGDPEEE&FE

(MEFOXEE) (2%, BOWVEER D Z 2030005 (72720, HETIHIADLD
GDP DEWNZXT 2 EE&EDHONHIIL L TS AEEEICITEENRLETH D),

LA 1=Y GDP &Rl 8 (B35 #Eat) LD RERR (ot #hfiE EL 8
3.65
y =0.9809x + 2.2188
R*=0.8346
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*E 1AHI=YGDP(BEHAH)
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x 3-17 HREEE (B F/2) OFHE (335)

W A% EhE (5N L EEEFR) WEAS#HE GALEBER
Ol WP DETTES)) EH (D x @20155F K F 1Y)
FEHAMESEEE | T AMREHES K EHAMESEEE |[THAMBRSES5HRE |§¢ H/5)
19905 FF 1y 118.1 102.7 19904 FE 3 15 170.7 322,273.6 315
1991 EEF 1Y 115.6 107.2 1991 FEF 1y 167.0 336,394.7 336
19924 FEF 15 112.7 108.8 19924 15 162.9 341,415.5 34.9
19934 FEF 15 110.2) 109.3 19934 EF 15 159.2 342984.5 359
1994 FF 1y 109.9 111.0 19945 FEF 15 158.8] 348,319.1 36.6
1995 FEF 15 110.2) 1120 19954 FEF 1 159.2] 351,457.1 36.8
19964F T 15 109.7 1137 19965 E T 15 158.5 356,791.7 375
19975 ET 1y 108.4, 114.7 19975 EF 15 156.6 359,929.7 38.3
1998 T 1y 107.2) 112.8 19985 E T 15 154.9 353,967.5 38.1
1999F FEF 19 106.5] 111.6 1999 FEF 1 153.9) 350,201.9 379
2000 EEF 1Y 106.5| 111.6 20004 F 15 153.9) 350,201.9 379
2001 EF 105.4 109.3 2001 FEEF Y 152.3 342,984.5 375
2002 EF 104.9 106.5 20026 15 151.6 334,198.1 36.8
2003 EF Y 105.3] 105.5 20035 FE T 152.2) 331,060.1 36.3
2004 EFH 104.6 105.1 20045 1Y 151.1 329,804.9 364
20054 FH 104.5 105.8 20054 £ F ) 151.0 332,001.5 36.6
2006 FEEFH 104.7 105.8 20064 FE T 15 151.3 332,001.5 36.6
20075 EFEH 104.0 105.1 20074 150.3 329,804.9 36.6
20084 FEF 1Y 101.9 104.0 20084 FE S 1 147.2 326,353.0 36.9
20094 FEF 1 100.4 100.5 20094 T 15 145.1 315,370.0 36.2
2010 EF 101.4 101.0 20105 1 146.5 316,939.0 36.1
2011 EEFY 101.6 100.8 2011 146.8 316.311.4 359
20125 EFS 101.0 99.8 201245 145.9 3131734 35.8
2013FEF 100.8 99.5 2013 1y 145.7 312,232.0 35.7
2014FETF 1005 100.0 20145 FEFLY 145.2) 313.801.0 36.0
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Abstract

The Value of Travel Time (VTT) is one of the most crucial concepts in transport infrastructure appraisal,
since travel time typically accounts for around 60-80 percent of the monetized benefits of new transport
infrastructure when formal Cost—Benefit Analysis (CBA) is undertaken. The VTT can be differentiated
on many dimensions examples being travel purpose and mode. This study scrutinizes the extent to
which the VTT is (not) differentiated for empirical-theoretical, political-philosophical or practical reasons
in the appraisal practices of the United Kingdom, Norway, Sweden, the Netherlands and Denmark by
studying the country’s appraisal Guidelines and interviewing 32 CBA-experts from the five countries. It
was found that the five countries make different decisions with respect to differentiating the VTT on the
dimensions mode, journey length and trip purpose. Moreover, it was found that the VTT is not
discerned between regions in the five countries. Guidelines underpin this decision by arguing that
politicians will reject CBA when the VTT varies between regions. The majority of experts consulted for
this study endorse this choice.

HiFT: Value of Travel Time: To differentiate or not to differentiate, Author: Niek Mouter. Status: working paper 25-09-
2015, p.1
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Since there is scant empirical evidence in the literature which underpins (or contests) that politicians
will not accept this differentiation 19 Dutch politicians were asked to reflect on the desirability of a VTT
differentiated between regions. It was found that preferences of politicians with respect to differentiating
the VTT between regions are heterogeneous. Two politician oppose a differentiation arguing that every
Dutch citizen has the same right to arrive early at home. However, the majority of politicians (13 out of
19) support a differentiation. Politicians, amongst others, state that the purity and impartiality of CBA
should be safeguarded. One politician states that the added value of CBA evaporates when average
value are used. This result questions the assumption articulated in Guidelines that politicians will reject
CBA when the VTT is differentiated between regions.

HFT: Value of Travel Time: To differentiate or not to differentiate, Author: Niek Mouter. Status: working paper 25-09-
2015, p.1
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3.6 Comparison of the five practices

Table 1 shows how the VTT is differentiated in the five countries. Between brackets the motivations for
the decision (not) to differentiate are denoted. Four motivations are distinguished being political-
philosophical (PP), empirical (E), theoretical (T) and practical (PR). Motivations which are made explicit
in Guidelines (or related documents) are highlighted (bold and italics) to distinguish them from
motivations which are derived from interviews with CBA experts and the academic literature.

HAT: Value of Travel Time: To differentiate or not to differentiate. Author: Niek Mouter, Status: working paper 25-09-
2015, p.9
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Table 1 shows that the five countries make different decisions with respect to differentiating the VTT on
the dimensions mode, distance and trip purpose. Moreover, Table 1 shows that the VTT is not
discerned between regions and income groups based on political-philosophical grounds in the United
Kingdom, Sweden, Norway and Denmark. In the Netherlands the VTT is not discerned between
regions for practical and political-philosophical reasons.

HiFT: Value of Travel Time: To differentiate or not to differentiate. Author: Niek Mouter. Status: working paper 25-09-
2015, p.9
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Table 1: Differentiation of the non-business VTT in the five countries

Mode Distance Trip purpose Region Income Size
United Kingdom No (PP, E) | No (PP, E, T) No (PP) No (PP) No (PP) No (E, T)
Norway Yes (E) Yes (E) No (E) No (PP) No (PP) No (T)
Sweden Yes (E) Yes (E) No (E) No (PP) No (PP) No (T)
Netherlands Yes (E) No (PR) Yes (E) No (PR, PP) Only for road No (T)
Pricing (PR)
Denmark No (PP) No (PR) No (E) No (PP) No (PP) No (T)

HAT: Value of Travel Time: To differentiate or not to differentiate. Author: Niek Mouter. Status: working paper 25-09-
2015.p.9
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4.3.4 Non-work time savings typically make up a large proportion of the benefits of transport
investment. If values of time for appraisal are based on individuals’ willingness to pay (behavioural
values) which are related to income, then investment decisions will be biased towards those measures
which benefit travellers with higher incomes. Investment would be concentrated into high-income areas
or modes, and the interests of those on lower incomes, who may already suffer from relatively lower
mobility and accessibility, will be given less weight. For this reason, the first source of variability is
controlled for by the use of national average values in table A1.3.1, which should normally be adopted
in transport appraisal. mobility and accessibility, will be given less weight. For this reason, the first
source of variability is controlled for by the use of national average values in table A1.3.1, which should
normally be adopted in transport appraisal.

HAT: TAG UNIT A1.3 User and Provide Impacts March 2017 Department for Transport: Transport Analysis Guidance
(TAG), P.8
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Therefore, this study was designed to examine the variation across the individual states in the relative
fuel cost of drivina BEVs and aasoline vehicles.

The analysis calculated the following measures for each state:
- Annual fuel cost of driving a typical gasoline vehicle

- Annual fuel cost of driving a typical BEV

- Ratio of the above two costs

- Fuel economy that gasoline vehicles would have to exceed to make them less expensive to drive than
BEVs.

HFT: RELATIVE COSTS OF DRIVING ELECTRIC AND GASOLINE VEHICLES IN THE INDIVIDUAL U.S. STATES
(SUSTAINABLE WORLDWIDE TRANSPORTATION, UNIVERSITY OF MICHIGAN, 2018.1) , p.1, 2.
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The current average annual cost of driving a typical new gasoline vehicle in the United States is
$1,117, with a maximum of $1,509 in Hawaii and a minimum of $993 in Alabama. (2) The current
average annual cost of driving a typical new BEV in the United States is $485, with a maximum of
$1,106 in Hawaii and a minimum of $367 in Louisiana. (3) The ratio of the current average costs of
driving a typical gasoline vehicle and a typical BEV in the United States is 2.3, with a maximum of 3.6
in Washington and a minimum of 1.4 in Hawaii. (4) The required fuel economy that gasoline vehicles
would need to exceed for driving them to be less expensive than driving BEVs is 57.6 mpg in the
United States, with a maximum of 90.0 mpg in Washington and a minimum of 34.1 mpg in Hawaii

HFT: RELATIVE COSTS OF DRIVING ELECTRIC AND GASOLINE VEHICLES IN THE INDIVIDUAL U.S. STATES
(SUSTAINABLE WORLDWIDE TRANSPORTATION, UNIVERSITY OF MICHIGAN, 2018.1) , p.6
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S . The effect of fiscal incentives on market penetration of electric vehicles (Energy Policy
LB 2 =R | 105 (2017) 524-533)
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An important barrier to electric vehicle (EV) sales is their high purchase price compared to internal
combustion engine (ICE) vehicles. We conducted total cost of ownership (TCO) calculations to study
how costs and sales of EVs relate to each other and to examine the role of fiscal incentives in reducing
TCO and increasing EV sales.

We include small, medium, and big EVs in this study, a choice that allows us to assess segmental
differences in the costs-sales relationship.

HFT: The effect of fiscal incentives on market penetration of electric vehicles (Energy Policy 105 (2017) 524-533) ,
p.524, p.525.

TCOIX, TCO=P+VAT+Tr-S+Tc+F-R DX THEHT 5, PIZIEBRMMAL, VATIZAHINHE
Bl ToIBSICR D 8@ 0AE,. SIHBAREOMBIE, TolXFEMmEMOBRIEME,. Fik
PREHE - EXRNOBRIEAME, RIZHEMOBREMEL =T, BHICHWT, BEEIX4EH
REFE L, FMETF 21312,0005% 2, F7MROIA L 2 X MR 285131 %
EIRE LT,

We calculated the TCO of each vehicle as follows: TCO=P+VAT+Tr-S+Tc+F-R (1) where P is the net
price, VAT is value added tax, Tr is the sum of other taxes on acquisition, S is the subsidy received
upon purchase, Tc is the present value of annual circulation taxes, F is the present value of fuel and/or
electricity costs, and R is the resale value of the vehicle.

We assumed that vehicles were owned for 4 years, the annual kilometres travelled were 12,000 km,
and the discount rate for future costs and incomes was 1%.

HAT: The effect of fiscal incentives on market penetration of electric vehicles (Energy Policy 105 (2017) 524-533) ,
p.528.

ZNICEY, ETCOEVIIICEL Y i CHH—FH T, LV KBEDEVIEE KRB DICE L
D HAEMRICZMECTH Y EVORERI Tl T &, 7774 A7V v FELDH Y
F I LA TN T Y —BEOTTNREmNT & HHIBF LT,
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We note that: (i) all EVs are more expensive than their ICE pairs; (ii) bigger EVs seem to be relatively
cheaper than their ICE pairs; and (iii) the price difference between EVs and their corresponding ICE
pairs is higher for plug-in hybrids than battery electric vehicles. The main reason of the price difference
between EVs and ICE vehicles is the high cost of the electric battery

HAT: The effect of fiscal incentives on market penetration of electric vehicles (Energy Policy 105 (2017) 524-533) ,
p.529.
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L ‘“*‘J’%i@k How Autonomous Driving May Affect the Value of Travel Time Savings for Commuting
-+ : (Transport Research Record: Journal of the Transportation Research Board, April
2018)
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The aim of this paper is to analyze how autonomous driving may change mode choices for commuting
trips. For this purpose, two different concepts of autonomous driving are considered. The first use case
is privately owned autonomous vehicles (AVs) able to drive autonomously but with the option of
switching off the autopilot. The second use case is shared autonomous vehicle (SAVs), which
combines (Uber-like) the concepts of taxi and carsharing, where people can use a vehicle on demand.

HAT: How Autonomous Driving May Affect the Value of Travel Time Savings for Commuting (Transport Research
Record: Journal of the Transportation Research Board, April 2018) , p.4.

7 — T, FRATICBW T, SODO@FE (BT, BERHE, AL@EE. AV
BLOUSAV) ZnZFhiciE Lz RR@RE & B A %L, BIEZEORKRBRANCE ST RIS 7,

In the revealed preference part of the questionnaire, the respondents were asked to describe a recent
trip. In the stated choice experiments, hypothetical mode choice situations for the same trip were
constructed using the individual trip length of the respondents. In each choice situation, the time and
the cost for the trip were reduced or increased around reference values using estimated average
speeds and cost for each mode of transportation. The choice experiment consisted of eight choice
situations in which the respondents had to choose between one of the following five transportation
options: walk, bike, public transportation, privately owned AV and an SAV.

HiFfr: How Autonomous Driving May Affect the Value of Travel Time Savings for Commuting (Transport Research
Record: Journal of the Transportation Research Board, April 2018) . p.6-7

Z DGR, EAPTHE O HENERRIL, BENERAZTOR VL) BERHMEZ31%ET
S, OBV OBEBEREIL, EANFEELRZITOHE LY EFEIMEN10%ET
15 LR E T,

Our results suggest that driving autonomously leads to a reduction of 31% in the VTTS compared with
driving manually, and is perceived similarly to the VTTS of in-vehicle time in public transportation
(waiting and access/egress time is perceived more negatively in public

transportation).

Second, when considering the preferences toward SAVs, we found that travel time spent in SAVs is
perceived less negatively than driving manually by 10%.

HiFT: How Autonomous Driving May Affect the Value of Travel Time Savings for Commuting (Transport Research
Record: Journal of the Transportation Research Board, April 2018) , p.6-7.
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LB o —%f %i@k TRAVEL-TIME VALUATION FOR AUTOMATED DRIVING: A USE-CASE-1 DRIVEN
-+ " STUDY (TRB 94th Annual Meeting Conference Paper, Paper Number: 15-4259,
August 1, 2014)

ARICERTIE, BENERIZRIT DMMHE OZAFE LB T AR ZMHB LTV D,
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This paper aims to bridge the gap by examining user acceptance and perceived advantages of
automated vehicles on the basis of four specific use cases within the course of a quantitative online
survey in Germany. The study includes detailed information on respondents’ current use of, and
attitudes towards, today’s available transport modes, as well as their perception of the advantages of
automated vehicles. Special focus is placed on current and future travel-time use.

HiFr: TRAVEL-TIME VALUATION FOR AUTOMATED DRIVING: A USE-CASE-1 DRIVEN STUDY (TRB 94th Annual
Meeting Conference Paper, Paper Number: 15-4259, August 1, 2014) , p.3.

HEETEORM OB FICESEZH T, ZORAICET2EMZ Lz 2 A, #<
e EFTIZNTDRL | 2L OEEENBIE L FRRICERLkD 5, FRE LFET 72
EEREFE, Zckv, @AY TAER] ICRA LW EW I REDREEZ 8
F51 LW ZEIZT LD, EREICBETONERH DL EDoT,

Focusing on prospective time use, the survey was therefore able to verify that the underlying
assumption of people wanting to spend their time ‘productively’ while traveling, if only they could, has to
be regarded with caution. When asked what they considered to be the advantages of fully automated
vehicles, only a minor share explicitly declared working while traveling to be a benefit. Instead,
respondents favored activities for automated driving that they already prefer today in conventional cars
— e.g. window gazing, conversing or listening to music.

HAT: TRAVEL-TIME VALUATION FOR AUTOMATED DRIVING: A USE-CASE-1 DRIVEN STUDY (TRB 94th Annual
Meeting Conference Paper, Paper Number: 15-4259, August 1, 2014) , p.15-16.

NIFFE Y CTRIHARE R 2 FHRICBEHROH 5 HFIETH I L TWD EBERK LD
TWHO0E Ly, VL, BEO HEESCREEE 2 —Y—0% 1, BEhE
BN G 72 B TR BRICOWVWTERERZRE 2 L TR W v LZeneE LT,

In contrary, people might already now perceive their time as spent in a subjectively meaningful way and
experience travel as “a gift rather than a burden.”

Another possible way of interpretation might be though, that many current car users or users of the
transport system in general, still only have a vague idea about specific benefits that automated driving
could bring.

HAT: TRAVEL-TIME VALUATION FOR AUTOMATED DRIVING: A USE-CASE-1 DRIVEN STUDY (TRB 94th Annual
Meeting Conference Paper, Paper Number: 15-4259, August 1, 2014) , p.16.
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N o . Does context matter? A comparative study modelling autonomous vehicle impact on
e %iﬁk travel behaviour for Germany and the USA (Transportation Research Part A: Policy
and Practice, Available online 6 April, 2018)
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The estimation and comparative discussion of travel demand impacts of introducing AVs into the
private car fleet in the US and Germany is based on two scenarios: a “trend scenario” and an “extreme
scenario”

In both scenarios, we replace a defined proportion of private conventional vehicles by AVs. The main
difference between the two scenarios concerns the AV diffusion rates. In the “extreme scenario” market
launch of AVs takes place earlier and market uptake is quicker. Additionally, the legal age limit for
using AVs alone is 14 in the trend scenario and 10 in the extreme scenario. Hence, while we do not
allow empty AV trips (see above) we assume that the technology facilitates vehicle use to such a
degree that teenagers are allowed to use them without company of adults.

In line with the assumption of easier AV use for teenagers, we assume that AVs impact on the travel
behaviour of mobility impaired travellers. Today, levels of car availability are lower for travellers with
mobility impairments. For the AV scenarios we assume that mobility impairments are no longer a
reason for not using a car. Hence, in the AV scenarios levels of car availability for travellers with
mobility impairment are the same as for those without impairment per age-gender group.

HAT: Does context matter? A comparative study modelling autonomous vehicle impact on travel behaviour for Germany
and the USA (Transportation Research Part A: Policy and Practice, Available online 6 April, 2018) , p.2.

TR, BEVETEOEAFAICLY, BEIEEDN 2% HI%DH T LRSS Lo
2o BREMREZN50% 9 556, EITIREELI6%EM (7 A U D - w7V 4)
L. FERIMBED25% 3 2548 (8.6%) D2fF& 720, KA (12.7%) L0V HREW,
inds. BFRIMMERAD 1L, BEETEAORBERFICESDEET LEERTE IR E,
EANDORIICES SN D,
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The model results indicate increases of vehicle traffic between 2% and 9% when introducing AVs in the
private car stock in the study countries, mainly depending on the AV diffusion rate. This additional
vehicle traffic results from a combination of different effect: first, there are new automobile user groups;
second, there are consequences for destination and mode choice due to lower generalized costs of car
travel.

Possibly influential VTTS reductions depend much on individual circumstances such as the possibility
to do paid work while commuting in an AV.

If VTTS was reduced by 50% compared to today, total vehicle mileage could increase by about 16%
(US extreme scenario) which is almost double the amount as for the scenario value of 25% reduction
of VTTS (8.6%) and up to 12.7% for Germany.

HAT: Does context matter? A comparative study modelling autonomous vehicle impact on travel behaviour for Germany
and the USA (Transportation Research Part A: Policy and Practice, Available online 6 April, 2018) , p.12, p.15.
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Choice Analysis in the Tokyo Metropolitan Area Using a Link-based Recursive Logit
Model Featuring Link Awareness
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Abstract

Identification of an appropriate route choice model to understand travel behavior remains challenging.
To this end,have recently developed a link-based route choice model termed the “recursive logit” (RL)

model. A decision-maker is assumed to choose the next link recursively that maximizes the sum of
instantaneous utility and expected downstream utility at each node. However, in practical application,

some computational issues remain, including large (and often ill-defined) matrix inversions. Here, we

develop an alternative RL model that considers the probability of awareness of the next link that
improves the stability of model estimations. The model was estimated using vehicle trajectory data from

the ETC (Electronic Toll Collection) 2.0 dataset of the Tokyo Metropolitan area, and the results were

compared to those of a conventional RL model in terms of predictive accuracy and computational
efficiency.

Hi AT : International Symposium of Transport Simulation (ISTS’ 18) and the International Workshop on Traffic Data Collection

and its Standardization (IWTDCS’ 18) Route Choice Analysis in the Tokyo Metropolitan Area Using a Link-based
Recursive Logit Model Featuring Link Awareness. P.1
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4.2.2. Estimations of the route choice model

The estimation results of the two models (model 1 with awareness and model 2 without) for each type
of trip are shown in Table.4. In both models, almost all parameter signs were intuitively consistent, and
all parameters are statistically significant. In all cases, the travel time (i.e., the ratio of the time to the
cost parameter) are reasonable. Thus, the model yielded significant information.

However, the time parameter for Group 2 was small; the t-value was not significant. Thus, drivers who
travel long distances tend to be strongly influenced by the awareness term. Some are not familiar with
the area, and thus tend to use major roads including highways, not minor roads. Also, when traveling
long distances, highways (road Types 1 and 2) are used to shorten travel time. On the contrary, for
Group 4, no significant difference between models 1 and 2 was apparent; those who drive only within
small areas know the roads well; the awareness term is not significant. This makes sense; such drivers
do not use highways. The characteristics of Group 3 were intermediate between those of Groups 2 and
4; this is reasonable because Group 3 includes equal numbers of those who do and do not know the
area, and those who want to travel faster or slower. However, model 1 was slightly better in terms of
the Max LL data for Groups 1 and 3; awareness explained driver diversity. In terms of computational
time3, that for the model including awareness was longer because more parameters were included.
Thus, when drivers cover considerable distances, the awareness term is useful.

HiFf : International Symposium of Transport Simulation (ISTS’ 18) and the International Workshop on Traffic Data Collection

and its Standardization (IWTDCS’ 18) Route Choice Analysis in the Tokyo Metropolitan Area Using a Link-based

Recursive Logit Model Featuring Link Awareness. P.1
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Tabie 4. Model estimations for all trips

% 3-24 2BHBOETIVHE

Results of Groep |

Results with awaencss

Results without aw amene ss

Panamoer Estimatrs tvalue Estimars t-value
Bame (3) -873 1494 - 8.06 -10.35
Pange (m) -10.37 -1494 -10.44 4.40
Been JPY) -10.68 -1254 -1033 1165
Bacar (m) 962 3.02 1059 7.08
Brown ~-97.87 2404 ~106.8 1127
BPrws -109.8 35.66 -104.6 -2135
Breweress 10.08 7.88 - =
Sampl swe 13,622 13,622
Max LL -572,150 ~732,832
Value of ime (JPY/bour) 5828 G0.63
Computational time (hour) 573 243
Results of Growp 2
Kesalts with aw aronoss Kesults without aw arene ss
Paramcer Estimats t-valuc Estimars t-valuc
Pame (35) -10.06 -3.20 -Ga15x 10°° 032
Pange (m) -952 265 ~-8.62 -10.55
Bowse UHY) -10.13 449 -13.17 1737
Bacar (m) 10,18 3409 1131 1211
Prows -101.8 2256 -107.2 -2.01
Prwes -101.2 -113.2 -161.9 853
Pavaeress 10.14 5.67 - .
Sampk sue 4,128 4,128
Max LI - 679,804 -17.853
Value of time (JPY/bour) 56.38 5837
Computational time (hoar) 353.56 245
Results of Growp 3
Results with aw arencss Results without aw amone ss
Panmcer Esumars tvaloe Esumars t-valuc
Bane (3e) -9.66 997 -10.09 683
Pags (m) -10.33 -5.28 -9.97 49.6
B (JPY) ~-10.44 -17.62 -10.24 225
Bacar (m) 983 408 993 150.6
. - -1043 -50.65 -102.1 1128
Brws -98.26 -1026 -1003 -29.5
- — 10.09 10.45 - £
Sampk sze 5.999 5.999
Max LL -1,219, 180 -1,503,239
Value of time (JPY/bour) 59.36 60.89
Computational time (hour) 4229 3103
Results of Group 4
Results with swarencss Results without ow st nc ss
Panamcter Estimats tvaluc Estimars t-value
Bame (3<) -10.68 £63.84 -9.381 -23.6
Pinga (m) -10.10 335 -10.14 7.86
Poen JPY) -9.99 9.03 -10.01 -10.23
Bocar (m) 10.42 1573 1025 43s
Prown -101L.6 35.75 -100.2 -10.28
. . -100.0 2879 -102.0 9879
Pavaeness 957 560 - -
Samplk swe 3,495 3.495
Max LL -1,062, 143 ~1,058,921
Value of time (JPY/hour) 60.66 61.22
Computational time (hour) 56.16 23.6

H AT : International Symposium of Transport Simulation (ISTS’ 18) and the International Workshop on Traffic Data Collection
and its Standardization (IWTDCS’ 18) Route Choice Analysis in the Tokyo Metropolitan Area Using a Link-based

Recursive Logit Model Featuring Link Awareness. P.8
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D LDl L B 57 0 AR (hourly benefit) D&FHE L THEE SRS,
FEER B ORMEIL, FTS#ETEICE SO TRESND, HIRNBE O RERH
I, R & 72 0 I D50% & U CHEE &5, FEER B IS BT 2 FEMME
X, EE&FIIX LT RI AN —55%, FERE0% L 2> THY BEFHS) . REER
TEAMPTEET D L50%E 725, B iEBE ORI, M EXEREIC -
TERTHZILEZZBEL, RISV EEDTI0%E LTV D,

* 3-25 EXBEM - ERFBEMORREIMIE (20155 fi1%)

Bfs : KFJL/IA - hr

Recommended Hourly Values of Travel Time Savings
(2015 U.S. $ per person-hour)
Surface Modes* Air and High-Speed
Cat .
. (except High-Speed Rail) Rail Travel
Local Travel-
Personal $13.60
Business $25.40
All Purposes ** $14.10
Intercity Travel -
Personal $19.00 $36.10
Business $25.40 $63.20
All Purposes ** $20.40 $47.10

HFT: U.S. Department of Transportation(2016) “The Value of Travel Time Savings: Departmental Guidance for
Conducting Economic Evaluations Revision 2 (2016 Update)". 19 B

91




[(£%] ZEUSOEEEFREIMEHEFE

7 v Z ORI EHEE FiE OB
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7= M,

FTEERER], B K OB IS K o TRB S AU ABR 70 SRR 2 FF

L, BEIFTOANIZA VA a2a—2EET 57200 D TH D, REZBIZOWVWTIL,
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NNV EFERTSRELIY AT,

& 3-26 F 5 S OKMIMIE (20105FM4E. (FhMEERRA)

B 2—a/A - hr.

NAHRETER, | #hE3ZEHE . it
EmE | &iE 1 i Eek | ME | (z®\)
B 9.25 11.50 7.75 9.75 — —
HtEs 12.75 15.50 10.50 13.50 85.75 —
ERE 13.50 4.25 8.50 10.50 — —
2% 26.25 19.75 19.00 24.00 85.75 —
T Dith 7.50 7.00 6.00 7.00 47.00 8.25
£HK 9.00 9.25 6.75 8.75 51.75 8.25

HAT: Kouwenhoven, M. et al.: New values of time and reliability in passenger transport in the Netherland, Research in
Transportation Economics, 47, pp.37-49, 2014.
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& 3-27 FXRBEMICHE T HREOERIMIE (SEK/A - Beffl. 20145{M18)

Table 5. Value of travel time savings (VTTS) for p gers on non
hour and passenger.

trips. SEKz014 per

In-vehicle time Connecting main travel Change of travel mode
mode
2014 Prognosis 2014 Prognosis 2014 Prognosis
2040 2040 2040

Long distance:
Car 116 170 - - - -
Bus 42 62 57 84 105 155
Train 78 115 107 158 196 289
Ferry 116 170 158 232 290 426
Air 116 170 158 232 290 426
Regional/local travels:
Car, commuting 93 137 - - - 5
Car, other travels 63 93 g 3
Bus, commuting 57 84 57 84 143 210
Bus, other travels 35 52 35 52 89 131
Train, commuting 74 109 74 109 186 273
Train, other travels 57 84 57 84 143 210
Ferry 58 85 58 85 145 213

*& 3-28 EBBEMICHEITIREDKREIMAIE (SEK/A - FfE. 20145 i)

Table 6. Value of travel time savings (VTTS) for passengers on business trips. SEK2014 per hour

and person.
Car Airplane Trainlong Train short  Bus Ferry
distance distance

Prognosis 2014
In-vehicle time 312 312 265 265 312 312
Connecting main 312 312 312 312 312
travel mode
Change of travel - 312 312 312 312 312
mode
Prognosis 2040
In-vehicle time 459 459 390 390 459 459
Connecting main 459 459 459 459 459
travel mode
Change of travel - 459 459 459 459 459
mode

HiFT: Gunnel Bangman(2018): Analysmetod och samhallsekonomiska kalkylvarden fsr transportsektorn: ASEK 6.1
Kapitel 20 English summary of the ASEK Guidelines, Trafikverket.
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& 3-29 2015FDREDEMIMAIE (20135 fi1g)  Bifi : DKK/IA - hr.

HEE) X% F D1t MEFH

2IRE

B EEFRa 83 398 83 106
E R 167 796 167 211
FH FFR 167 796 167 211
BIERFH M 67 318 67 85
FEMFFA 125 597 125 158
RR~OEROO—2/E) 8 40 8 11
EEEE(EEE)

L ¥ fH 83 398 83 116
3 2 B 125 597 125 173
“HREDEELRE

IEER T 83 398 83 89
3B S 5 ) 125 597 125 134

HAT : Danmarks Tekniske Universitet(2014): Transportokonomiske Enhedspriser [ExcelfZz)
http://www.modelcenter.transport.dtu.dk/Noegletal/Transportoekonomiske-Enhedspriser
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