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Abstract

Useful activity whilst travelling adds value.  This paper quantifies and values the amount of time spent working whilst travelling.  This was an outcome of a study, commissioned by Virgin Trains, aimed at making an equitable comparison of the costs of business travel by train and car.  Empirical data on the activities undertaken by train travellers, from the UK National Rail Passenger Survey, was analysed and geometric probability used to estimate the amount of time spent working.  This was found to be about 30% of the journey time for business travellers on train journeys between 1 and 3 hours long.  Hensher’s (1977) approach to the valuation of business travel time was applied and refined.  The significance lies in the implications for the estimation of the value of time savings.
1.
Background
The research reported here was part of a study commissioned by Virgin Trains in early 2006 with the aim of providing an independent assessment of the relative costs of business travel by train and car, such that comparisons could be seen to be “on a level playing field”.  Following market research, Virgin Trains were aware of the value to passengers of being able to spend time productively, and were investing in improvements in mobile phone access and wifi technology.  In 2004 they had instigated a marketing campaign characterised by the slogan “Most Valuable Travel Time” (and promoted this further in late 2006).  So an important objective was to estimate the amount of time that people spent working productively whilst travelling, and to value that time from the perspective of the employer.  The value to the economy of such time use was pointed out by Transport 2000 Trust (2002) in a report called The Case for Rail prepared by Steer Davies Gleave (2002).
The study was such that the cost comparisons were to be made from the point of view of the employer, for a sample of inter-city journeys undertaken for business purposes.  The study scope did not include an assessment of environmental costs, which are more the concern of government and agencies when making investment decisions.
In this paper the emphasis is on an aspect of the study that is however very much the concern of government and agencies, namely the valuation of travel time savings in the appraisal of alternative transport schemes.  That is because current UK practice (Department for Transport, 2006) appears to take no account of the possibility that time spent travelling can be used productively for work or other activities, for it is argued that any savings in travel time would come from the unproductive part of the journey.  However; this study quantifies for the first time the proportion of a journey time by train that is spent working or studying, and shows that it is substantive enough to be taken into account.
2.
The approach and associated methodology
In order to provide a common basis for comparing the costs of travel by train and car, the approach taken involved:
A) generating a set of representative journeys and the journey times involved by train and car
B) establishing the travel costs by train and car for the these journeys, for different traveller profiles
C) estimating the extent to which business travellers spent time working on a journey

D) valuing the overall costs and benefits, from the point of view of the employer.

For (A), journeys between three pairs of cities were defined, these being: Manchester to London, Birmingham to London and Manchester to Birmingham.  These routes are covered by Virgin Trains services, and are thought to be reasonably representative of intercity travel in the 1-3 hour range.  The journeys were generated by adapting a technique first used by Holroyd and Scraggs (1964) in comparing journey times by car and bus in central London.  They did so by linking 25 points selected at random.  The procedure used in this study was to sample O-D pairs in two stages.  The first stage was the random sampling of 30 postcode sectors to act as origin (O) in one city and destination (D) in another.  The sampling was weighted by the number of households (from the 2001 census) in each sector in the origin city and (for London) the number of employees in each sector in the destination city.  From the 900 possible O-D pairs for each city pair, 30 were sampled, also at random, with probability proportional to the expected number of trips between them.  This process generated trips in the range 314-344 km for Manchester to London; 178-208 km for Birmingham-London; and 117-178 km for Manchester to Birmingham.

The total door-to-door travel times by public transport and by car for each of the journeys were obtained by entering postcodes of origin and destination for each of the 30 journeys (for each of the three city-pairs) into the Department for Transport’s on-line journey-planner Transport Direct.  The public transport times included those spent walking and waiting and any intermediate travel by bus or feeder train.  To allow for park-and-ride variants the Focus Route Finder was also used to establish car travel times to local stations, and thus, in conjunction with the Transport Direct data, the optimal stations to park at.  Average door to door travel times on journeys by train exceeded the journey time on the train itself by an hour or more, for each city-pair.

For (B), each of the selected journeys (or in practice the average for each city-pair) could be regarded as being undertaken by any one of a range of different traveller types.  The different data sources being used characterised travellers in different ways and it was concluded that the only consistent basis for developing traveller profiles was to distinguish just between those who travelled First Class and those who travelled Standard Class.  Of business travellers (on Virgin West Coast train journeys of between 1 and 3 hours duration), 20% travelled First Class and 80% Standard Class.  For each of the three city-pairs, average salaries of business travellers were estimated from Customer Satisfaction Survey (CSS) data, and Virgin Trains provided average price information.

Motoring costs for those on employer’s business are reimbursed by the employer.  When an individual’s own car is used, this is at a “mileage rate” that, in the UK, is influenced by the Inland Revenue’s Approved Mileage Allowance Payment (AMAP) scheme.  This sets a basic rate, regardless of car type or engine size, of £0.40/mile for the first 10,000 annual business miles; and so this was the rate used in this study.  Were a company car to be used, it was judged that the overall average costs (of providing and maintaining a car fleet and reimbursing fuel costs) would not be very different from the AMAP basic rate.
Further details of the above are in the Final Report of the study (Kirby, Smyth and Carreno, 2006).

The research involved in estimating (C) and in its valuation (D) is described in the following sections.
3.
Productive time in travelling

From the point of view of an employer, it was recognised that it was important to take account of any of the time spent travelling that was used productively by the employee.  The quantification of the amount of time involved and of its valuation (discussed in the next section) thus became a central feature of the study.
Data on the activities on which people spend time whilst on a train was that recorded in the Autumn 2004 wave of the National Passenger Survey (NPASS) undertaken for the then Strategic Rail Authority.  This was based on questions included as part of an investigation of travel-time use that was being undertaken by sociologists at the University of West of England and University of Lancaster (Lyons and Urry, 2005) on a grant funded by the Engineering and Physical Sciences Research Council (EPSRC).  The NPASS survey covered some 26,000 passengers and achieved a 24% response rate.  Passenger Focus, the organisation now responsible for NPASS, provided copies of the questionnaire and the data set so that detailed analyses could be undertaken for this study.

The questions that were asked of the type of activities that rail passengers do when travelling on trains were as follows.  Q43 asked: “How much time did you spend on this train today”, and provided 6 possible ranges of time; Q44 asked “How did you spend your time on the train today” and provided a checklist of 15 activities which respondents were invited, firstly, to “tick all that apply”, and secondly to “tick [the] one [activity] [that you] spent most time on”.

Some analyses of the NPASS data were already available, having been undertaken by the Strategic Rail Authority (SRA), and a paper by the University of West of England Team was published electronically during the closing stages of the present project (Lyons, Jain and Holley, 2006/7); the analyses reported here refine and extends their scope.

The effects of journey time on the type of activity undertaken were explored by disaggregating responses (using the answers to Q43) into three time bands; less than one hour; between one and three hours; and over three hours. Travellers on Virgin Cross Country and Virgin West Coast were treated separately and compared with all rail passengers combined.  (The 1-3 hour range for Virgin West Coast was regarded as appropriate for the Manchester to London and Birmingham to London routes, and that for Virgin Cross-Country for the Manchester to Birmingham route.)

The effects of journey purpose were explored for commuters, business travellers and leisure travellers (ie visiting friends, shopping, going on holiday). 

As an overall indicator of the value that rail passengers place on being able to do something useful whilst travelling on a train, their responses to Q45 are shown in Table 1.  This question had asked “Thinking about the time you spent on the train after being given a copy of the questionnaire, which of the following statements do you agree with most: 

· “I made very worthwhile use of my time on this train today”

· “I made some use of my time on this train today”

· “My time on this train today is wasted time”.
[INSERT TABLE 1]
Because the focus of this study related to service by one particular train operator, the estimates in this and the following tables for “All travellers” are unweighted sums of data obtained for all respondents in the National Passenger Survey.  Estimates that are nationally representative would need weights based on the sample design (about which, see Lyons et al, 2006/7).

The number and type of activities that train travellers spend some time on differ by trip purpose. Table 2 illustrates the variety for business travellers, and this Table also illustrates how the patterns vary by duration of journey.  For journeys over an hour in length, 65% or more of business travellers spend some time working/studying and at least a fifth or more spend some time on telephone calls or texting for work purposes.  But the proportions are less for journeys less than one hour; this might reflect a tendency for journeys of that length to be relatively more crowded (eg with commuters), thereby inhibiting the ability to do useful work, a hypothesis that is worth further exploration.

As each person can indicate several activities on which they spend some time, the percentages in Table 2 add up to more than 100, and the data do not of themselves help to quantify the amount of time people spend working/studying (the question not having been asked in the survey).

More insights are obtained however by examining the data on the one activity that people spend most time on are illustrated in Table 3
[INSERT TABLE 2]
[INSERT TABLE 3]
Note that as these estimates are based on the 2004 data it is likely that by the time the present study was undertaken, in 2006, there would have been an increased usage of lap-tops and PDAs for work purposes, due to increases in the provision of on-train power points and on-board access to wireless networks.  Hence the proportions of people working/studying might now be higher.

Although the NPASS survey provided data on mobile phone usage (for text or calls, for business or personal purposes) no use was made of that information in this study since corresponding information for car travellers was not available.  So the estimates given below of the amount of time spent working productively on the train would be higher were mobile phone usage also to be taken into account.
4.
Estimation of the amount of time spent working productively

What was really needed for this study was an estimate of the proportion of a traveller’s journey-time on a train that is spent working.  The 2004 NPASS questionnaire did not however ask respondents to estimate how much time they spent on a given activity or how useful that had been, and a literature search yielded no other source. 

However, as the responses obtained in the NPASS survey identified both the number, n, of different activities and the longest one, a problem in geometrical probability – that of estimating the largest interval on a line when a line is divided at random into n parts (Kendall and Moran, 1963) – provided a solution.  The general formula for division into n parts was demonstrated by Whitworth (1901, p 207) to be:
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where the summation ends after n terms.

For n=2, the fraction is 75% of the whole (a result that is easy to derive); for n=15 (the maximum number of different activities in the survey), the fraction is just 22% of the whole.

The 2004 NPASS data were accordingly analysed further to establish the frequency distribution of the number n of activities undertaken by those for whom work/study was the main.  The results are shown in Figure 1 for all travellers.  (The amount of NPASS data for the Virgin Services between 1 and 3 hours in length was relatively small, so the larger sample provided a more robust estimate.)
[INSERT FIGURE 1]
Of those business travellers  who spend most of their time working or studying, a large proportion (14%) do nothing else (on a journey of 1-3 hours duration); a proportion that is only slightly less for commuters (13%) and for leisure travellers (12%).  Given the similarities in the above percentage distributions it was decided to use the distribution for all purposes combined to estimate the average duration of the longest activity.

Also estimated was the distribution of the number of activities undertaken by the remainder who spent some time working/studying (but for whom some other activity was the main one).  Theirs is called a “minor” work activity to distinguish them from those who had indicated that work/study was their main, or major, activity.  The frequency distribution of the numbers of all activities is shown in Figure 2.  Amongst this group there are hardly any who do only one (non-work) activity; and the business traveller undertakes a smaller number of activities than the commuter or leisure traveller. The percentage for whom work/study is the minor activity is estimated as the difference between the percentage of travellers who spent some time working/studying, and the percentage for whom that was the main activity.
[INSERT FIGURE 2]

The average proportion of time spent on work/study when it was a major activity and when it was a minor activity was then estimated by applying Whitworth’s formula for each of the number of activities undertaken, and weighting the result by the corresponding percentage distributions.  The following average estimates are obtained:

· the proportion of journey time spent on work/study as a major activity is 0.63

· the proportion of journey time spent on work/study as a minor activity is 0.16.

The results of applying these estimates to the NPASS data provided at Table 2 and Table 3 for work/study are shown in Table 4.
[INSERT TABLE 4]
It would clearly be useful to validate this technique for estimating the amount of time spent working (or on any other activity), by carrying out a more comprehensive survey (perhaps under a further wave of the National Rail Passenger Survey) that sought information on the actual time spent on different activities by travellers on trains.  If validated, it would avoid the need for similar comprehensive surveys in other studies of activities undertaken.
5.
The valuation of productive use of business travel time

The valuation of business travel time (for travel by train or car) was of course the end-game of the study.  The perspective was to be from the point of view of the employer.  The more usual perspective is that of government or of its agencies in assessing alternative transport options.  Procedures for estimating the values of time, or rather of time savings, for use in transport scheme appraisal have always regarded the distinction between travel in the course of work (that is, on employer’s business) and non-work travel as fundamental.  Official guidance (such as that for the UK by the Department for Transport, 2006, and that for developing countries by the World Bank, 2005) for deriving the value of travel-time savings (VTTS) for employers’ business purposes has been to follow the wage rate or cost savings approach.  The perceived value of working time is the value as perceived by the employer, and is thus equal to the wage rate plus labour-related overheads.  These official guidelines assume that the amount of time spent productively whilst travelling is small enough for any time saved not to encroach on productive time.  Application of the cost savings approach assumes: 

· competitive conditions in the goods and labour markets 

· no indivisibilities in the use of time for production, so every minute equally valuable 

· all released time goes into work, not leisure 

· travel time is entirely unproductive in terms of work 

· an individual’s utility of travelling is assumed equal to their utility of working.

In practice one or more of these conditions may not obtain, as Fowkes, Marks and Nash (1986) recognised when they set out possible criticisms of the cost savings approach.

Hensher (1977) in his pioneering book on the valuation of business travel time offered a different approach.  Within it, he made allowance for the valuation of the productive use of time whilst travelling.
In their review for the Department for Transport of value of time savings, Mackie et al (2003) described the Hensher (1977) approach in the following terms: that “he sought to modify the cost savings approach by allowing for various factors which might reasonably be expected to affect the value.  The approach distinguishes between the value of the time saving to the employer and to the employee, and considers 

· the proportion of travel time savings that go into leisure rather than additional work, 

· the proportion of travel time saved at the expense of work done while travelling and 

· the productivity of work done while travelling relative to at the workplace.”
Hensher (1977) did not express his approach in a single equation, but Fowkes, Marks and Nash (1986) drew attention to one such in Carruthers and Hensher (1976), and an extended version was then provided in Hensher (1989).  With a slight reshuffling of terms due to  Fowkes (2001), this may be re-presented as: 

VBTTS
=
(1 – r – pq) MP + MPF ] + [(1 – r) VW + rVL] 

employer value
employee value 
where, in Hensher’s (1989) terminology,
VBTTS
=
“value of savings in business time”

p
=
“proportion of travel time saved at the expense of work done while travelling”
q
=
“relative productivity of work done while travelling relative to the workplace”
r
=
“proportion of travel time saved used for leisure” 

MP
=
“marginal product of labour”
MPF
=
“extra output due to reduced (travel) fatigue”
VW
=
“value to employee of work time at the workplace relative to travel time”
VL
=
“value to employee of leisure time relative to travel time”.
Unfortunately the way in which Hensher (1989) defined and estimated the variables and parameters of the equation was in places ambiguous or obscure, and the equation was not presented in a context where explanations were given or its application illustrated.  There are therefore a number of variant definitions and interpretations (see Algers et al, 1996, Fowkes, Marks and Nash, 1986, and Fowkes, 2001).

But the starting point for the present study differed from that considered by Hensher.  Rather than being concerned with estimating the value of savings in time on one mode, our study was concerned with first estimating the total value of all the times and costs involved for each of the two means of travel before examining the differences between them
Given this starting point, the formula for the valuation of all the travelling time was derived from first principles.  Now a difference between two valuations (for different modes) corresponds to the valuation of the savings in travel time (for a given mode).  It was then shown that, under certain conditions, Hensher’s formula for the valuation of travel time savings can be obtained.  However, these conditions are unlikely to apply in practice, and this led to the conclusion that, for practical applications, Hensher’s formula needs to be further refined.

Details of the derivation are given in the Appendix.  As not all parts of a trip can be spent working productively, a basic distinction is that between

t
=
travel time from door to door of the business trip
j
=
journey time by a particular mode of transport during which some time can be spent working productively.
For the “employer” part of the Hensher formula, the result becomes, for some trip denoted by the subscript “A”, 
VBTTA
=
(1-rA) tA M – p'A q jA M + (1-fA) P
(1)
where the definitions offered by Hensher are now refined to read:
p'
=
proportion of the in-vehicle journey time that is used for work whilst travelling (where, as Fowkes et al 1986 did in introducing p*, the superscript  emphasises the fact that this definition is not about the proportion of time saved)
q
=
relative productivity of work done whilst travelling compared with the equivalent time at the office 

r
=
proportion of the travel time occurring in non-working hours
M
=
marginal productivity of labour (= MP in the original formula)

P
=
the value associated with the business meeting productivity
f
=
fatigue factor: the relative effectiveness at the meeting compared with not having to travel (1 = no fatigue effect).
Other changes were also required for the employee part of the formula.
In practice the fatigue effect is generally assumed to be absent (or of the same value for the two means of travel); certainly it is not very measurable!
Note that (1) reduces to (the employer’s part of) Hensher’s formula if the values of p' and r remain unchanged, and if the differences/savings in overall travel time are the same as the differences/savings in journey times.

But the main implication of the analysis is that the values of p' and of r could be affected by changes in the journey times involved.  The empirical evidence that the value of p' might be affected by a change in the journey time comes from comparing the “less than 1 hour” and “1-3 hour” columns of Table 2 and Table 3.  This has a consequences for parameter estimation and affects the valuation of business travel time savings, 

In the study the value of r was taken to be a function of the time of start of the meetings at the destination end; and hence a function of the overall travel time.  (Working hours were defined as the period from 9am to 5pm, and the meetings were assumed to start at any time between 10 am and 2 pm.)  Thus, the value of r would be affected by the time when travelling commenced (which might be later if, on a long journey, the train became faster, reducing the amount of non-working hours spent travelling).
In application, the value of M (= MP) was set to the gross salary cost plus overheads (set at 120%), divided by the number of working hours per year (which could vary according to the occupation).
6.
Main findings
Given the above procedure for valuing business travel time, and the data on average fares, salaries and motoring costs, it was now a straightforward matter to apply these to the average journey time and distances for the three city-pairs, for First and Standard Class travellers, for each of the three modes considered (all by public transport; park-and ride; and car only).
Spreadsheet calculations yielded average estimates of travel costs and productivity gains shown in Table 5.  The unexpected conclusion was that the savings to the employer due to the productive use of time cancel out the cost to the employer of the train and other fares for all three Standard Class travel cases and two of the First Class travel cases. It would be interesting to explore to what extent this finding held elsewhere.  The productive use of time by train increased its advantage over the car for the journeys considered, for there was no productive use of time that could defray the cost of car travel.  (Mobile phone usage having been treated as equivalent in value to similar usage on the train and so not considered in either case.)
[INSERT TABLE 5]
However, the Table 5 tells only part of the story, since the employer’s costs of all the time spent travelling (net of that spent working) should be taken into account.  Table 6 summarises these data for each of the means of travel.  

The Park and Ride alternative becomes, marginally, the cheaper option overall, any increase in cost due to driving and parking the car at an appropriate local station being more than offset by the reduction in unproductive travelling time compared with the all public transport option.  Car is the most costly option (to the employer) for the journeys to London and for standard class journeys between Manchester and Birmingham. 
[INSERT TABLE 6]
Note that some of the assumptions used in making these estimates have been on the conservative side.  For example, for an employee whose time can be charged to a client, the employer may well deem the appropriate value of time to be not just the salary rate of the individual plus some overhead as a contribution to indirect costs, but also a mark-up (as a contribution to profit).  But we have assumed the mark-up is zero.  Moreover, our neglect of mobile phone usage for both rail and car users is likely to penalise train passengers more, as they are more free to use a phone when they want to than a car driver would be.

The methodology used here to compare the times and costs of business travel by car and train could usefully be extended to cover different journey purposes and different sets of origins and destinations.  Even more interesting would be a comparison of rail and air journeys, though that would probably need new empirical data on the ways in which time is spent at the airport and on the plane.
But perhaps the most interesting conclusion of all, from the methodological point of view, is that, having developed a method for estimating the average proportions of train time spent on a given activity (here, working/studying) for a given trip purpose (here, business travel), we have shown that the amount of time spent working productively by business travellers (on journeys of 1-3 hours in length) is significant, at about one-third of the journey-time; and moreover that the proportion of passengers who do nothing else but working/studying is non-negligible at 14%.  Thus, the study clearly refutes the contention by some commentators that “those who do work while travelling generally work for a sufficiently short time that realistic travel time savings would have no impact”, and in doing so invites a re-examination of the current procedures for valuing travel time savings in investment appraisal.  Some implications might be profound: a lessening in the overall valuation of speeding up train travel for its own sake, and in increasing the emphasis in making the travel conditions such that the traveller can the more readily undertake productive work. Thus there could be more emphasis on the comfort of the travelling environment, and a higher cost associated with overcrowding. 
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Appendix: Redefining the Hensher formula 
Valuing all the travel time

Consider the whole of the business trip, from origin to destination.   There is a cost to the employer of the working hours spent travelling, defrayed by the value of any travel-time spent productively on work-related activities.  There is a disbenefit to the employee of the non-working hours spent travelling, defrayed by any travel-time spent positively on leisure or personal activities,

As not all parts of a trip can be spent working productively, a distinction needs to made between

t
=
travel time from door to door of the business trip
j
=
journey time by a particular mode of transport during which some time can be spent working productively.
The phrase “whilst travelling” can refer to any part of the business trip.  To simplify the discussion it is assumed that there is only one mode of transport (here the train journey) in which some or all of the journey time can be spent productively.

Let:

p'
=
proportion of the journey time that is used for work whilst travelling
q
=
relative productivity of work done whilst travelling compared with the equivalent time at the office 

r
=
proportion of the travel time occurring in non-working hours (in the present study, working hours were defined as the period from 9am to 5pm)

One of the ambiguities in the original paper was that Hensher defined r as the “proportion of travel time used for leisure purposes”.  This could be interpreted as meaning time actually spent on a leisure activity, but as Fowkes (2001) pointed out, Hensher took it to be “the proportion of travel time which occurs in what would otherwise be leisure time (defined as time outside normal work hours)”.  Hence this revised definition is consistent with Hensher’s intention.

Also, let

M
=
marginal productivity of labour

P
=
the value associated with the business meeting productivity
f
=
fatigue factor: the relative effectiveness at the meeting compared with not having to travel (1 = no fatigue effect)
W
=
value to employee of work time at the workplace relative to travel time (denoted by Hensher as VW)
N
=
value to employee of normal usage of non-working hours (not defined by Hensher)

L
=
value to employee of leisure activity whilst travelling

Note that under normal conventions what we have called “N” would be called the value of leisure time; and that Hensher defined what he called “VL” (here written VL) as the “value to employee of leisure time relative to travel time”, without being clear as to whether he meant “leisure time” to refer to “non-working hours” or “leisure activity”.  The ambiguity that arises in this case is resolved in the final section of this Appendix.

The net cost to the employer of the travel time
The net cost to the employer of the travel time comprises:

· the cost to employer of potentially “wasting” working hours in travelling
= (1-r) t M

· less the value to the employer of work done by the employee whilst travelling
= p' q j M

· plus the cost of travel fatigue on the meeting’s productivity
= (1-f) P

Hence

· the net cost to the employer of the trip
= (1-r) t M – p' q j M + (1-f) P

Note that it is possible for an employee to spend more hours working productively on the train than the employer has to pay for.  That is, it is possible for p' j > (1-r) t.  For example, a trip lasting t=4 hours starting at 6am, would have only 1 hour in working time (so r=0.75) under the definition proposed above.  But if the train part of the trip lasts j=3 hours and 40% of that time was spent working, the total productive time is 40% x 3 hours = 1.2 hours which is more than the amount of working-hours time.  (However, issues such as flexible working-hours and whether the employee could claim time off in lieu could affect the equation.)

The net disbenefit to the employee of the travel time
The net disbenefit to the employee of the travel time comprises:

· the “cost” (monetary value) to the employee of potentially “wasting” normal usage of non-working hours in travelling
= r t N
· plus the “cost” (monetary value) to the employee of working hours being spent in travelling rather than at work
= (1-r) t W

· less the value to the employee of the mix of leisure activities undertaken whilst on the journey
= (1-p') j L

Hence

· the net disbenefit to the employee of the trip
= r t N + (1-r) t W – (1-p') j L

Note that the distinction that is made here between N and L allows for the possibility that the leisure/personal activities “normally” undertaken during the non-work hours differs from those leisure/personal activities undertaken whilst travelling.  The “normal” usage in this context should strictly speaking be “normal” for the actual times of day of the trip.
It is of course possible that some of the time spent working may be regarded as a benefit to the employee as well as a benefit to the employer (for example, if it relates to career development).  It is also possible that if some “non-working” time is spent not on leisure activities but displaced to work activities the employee would value the disbenefit of losing that time more highly than normal.  (The converse might also apply of course.)  Further refinement of the above analysis to cope with these effects is unlikely to be justified however.

The net disbenefit to employer and employee of travel time
Combining the above results yields:

· the overall net cost to the employer and employee of the trip
= (1-r) t M – p' q j M + (1-f) P + r t N + (1-r) t W – (1-p') j L

Valuing differences in (or savings in) travel time

Consider the difference between two ways, A and B, of making a given trip.  These might be between two different modes or routes, or Before (B) and After (A) a change in the journey time on a given route.

Journey time saved = jA-jB = jAB
Travel time saved = tA-tB = tAB
It is usual to assume that the difference/saving in journey time will result in the same difference/saving in travel time, but that is not necessarily the case: a reduction in long haul journey time may result in a shorter or longer wait time for a connecting local service, for example.

Differences (C1) in the cost to employer due to the differences in journey time are

C1
=
tAB M – (rAtA - rBtB) M – (p'A jA - p'B jB) q M – (fA - fB) P

Defining the average values of r and p as

rAB
= (rAtA - rBtB)/(tA - tB)

p'AB
= (p'AjA - p'BjB)/(jA - jB)
fAB
=(fA - fB)
this becomes

C1
=
(1 – rAB) tAB M – p'AB jAB q M – fAB P

If the fatigue effect is unchanged (fA = fB) and if the savings in overall travel time are the same as those on the train (tAB = jAB), then on dividing by the travel-time (= journey time) saved this becomes

V1
=
(1 – rAB – p'AB q)  M

where V1 is the employer’s component of the Value of Business Travel Time Savings.  This is very similar to the first part of the Hensher formula but with the important refinement that the values of the parameters r and p' are not constants but are affected by the differences in journey times that occur.

Differences (C2) in the disbenefit to the employee due to the change in journey time become

C2
=
(1 - rAB) tAB  W – (1 - p'AB) jAB L + rAB tAB N
Assuming that tAB = jAB as above, we derive the employee’s component of the Value of Business Travel Time Savings as

V2
=
(1 - rAB) W – (1 - p'AB) L + rAB N.
This is clearly not the same as the expression for that component as given by Hensher, which had the form

V2
=
(1 - r) VW + r VL 
An equation similar in form to Hensher’s can be obtained from that derived above by assuming that all the time in non-working hours is used for a leisure activity (on the train), that is by setting 1-p' = r.  But on doing so we derive

V2
=
(1 - rAB) W +  rAB (N – L)

Whilst N-L does not equate to Hensher’s definition of VL the above does suggest that the magnitude of the effect in Hensher’s formula might be too high, as the inability to spend non-work time on leisure activities by not travelling is offset by the ability to undertake some leisure activities whilst travelling.

Table 1: How worthwhile was your use of time on this journey?

	% of respondents reporting worthwhile-ness of use of time whilst on a train

	
	All travellers
	Virgin Cross Country travellers
	Virgin West Coast travellers

	Journey time
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr

	Very worthwhile
	23
	27
	25
	27
	25
	24
	31
	31
	24

	Some use
	54
	56
	54
	52
	59
	55
	49
	54
	56

	My time wasted
	20
	15
	16
	20
	14
	14
	18
	12
	17

	Not answered
	3
	3
	5
	1
	2
	7
	2
	3
	3

	No. N in sample
	25167
	1124
	998

	N by journey time 
	17135
	6957
	1075
	367
	516
	241
	150
	676
	172


Table 2: How business travellers spent some of their time

	% of respondents reporting they spent some time on a given activity

	Activity
	All business travellers
	Virgin Cross Country business travellers
	Virgin West Coast business travellers

	
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr

	Working/studying
	46
	69
	66
	37
	64
	62
	61
	76
	78

	Calls/text/work
	22
	28
	28
	9
	19
	30
	18
	36
	35

	Calls/text/personal
	13
	22
	29
	9
	20
	36
	16
	24
	18

	Reading/leisure
	40
	56
	68
	33
	50
	68
	41
	60
	65

	Gazing/watching
	51
	57
	67
	56
	53
	68
	51
	55
	57

	Eat/drink
	13
	40
	60
	16
	32
	64
	20
	51
	47

	Sleeping/snoozing
	8
	24
	30
	14
	20
	32
	6
	29
	33

	Talking/passengers
	`12
	16
	28
	28
	16
	22
	14
	14
	29

	Listen to music
	4
	7
	12
	7
	 9
	14
	0
	8
	14

	Entertain children
	<1
	<1
	<1
	0
	<1
	2
	0
	0
	2

	Playing games
	1
	1
	3
	0
	3
	4
	0
	2
	4

	Being bored
	8
	11
	19
	14
	6
	24
	4
	10
	22

	Being anxious
	5
	7
	10
	2
	9
	12
	10
	5
	14

	Planning journey
	10
	9
	13
	5
	11
	16
	18
	7
	18

	Other
	15
	7
	3
	14
	6
	4
	6
	5
	2

	Base N
	4006
	235
	427

	Journey length N 
	1877
	1885
	244
	43
	142
	50
	51
	327
	49


Table 3: For business travellers, the one activity they spent most time on

	% of respondents reporting the one activity they spent most time on

	Activitya
	All business travellers
	Virgin Cross Country business travellers
	Virgin West Coast business travellers

	
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr
	<1 hr
	1-3 hr
	>3 hr

	Working/studying
	29
	41
	37
	21
	41
	34
	39
	50
	53

	Reading/leisure
	23
	27
	30
	19
	23
	30
	29
	25
	12

	Sleeping/snoozing
	2
	3
	5
	5
	4
	4
	2
	3
	10

	Talking/passengers
	5
	6
	5
	14
	6
	2
	10
	6
	4

	Gazing/watching
	16
	8
	9
	16
	 9
	12
	12
	6
	8

	Other
	8
	1
	<1
	14
	9
	8
	2
	<1
	0

	Base N
	4006
	235
	427

	Journey length N 
	1877
	1885
	244
	43
	142
	50
	51
	327
	49


a Activities only shown above if more than 5% of travellers record it as their main activity

Table 4: Estimating the proportion of journey time spent by business travellers working or studying on the train

	Activity and duration

(For train journeys between 1 and 3 hours long)
	Virgin West Coast
	Virgin Cross Country
	All Business Travellers

	Percentage of business travellers who spent:

	
	some time working/studying (= S)
	64%
	76%
	69%

	
	most time working/studying (= M)
	41%
	50%
	41%

	
	lesser time working/studying  (= L = S-M)
	23%
	26%
	28%

	Proportion of journey-time on the train spent working by those who spent:

	
	most time working/studying (major activity (=g)
	0.63
	0.63
	0.63

	
	lesser time working/studying (minor activity) (= f)
	0.16
	0.16
	0.16

	Average proportion of journey time spent working/studying (= gM+fL)
	0.30
	0.36
	0.30


Table 5: Summary of travel costs and time-use benefits to employer
	FIRST CLASS
	All Public Transport
	Park & Ride
	Car only

	
	M-L
	B-L
	M-B
	M-L
	B-L
	M-B
	M-L
	B-L
	M-B

	Travel costs
	£85
	£77
	£48
	£91
	£76
	£55
	£98
	£48
	£41

	Value to employer of productive use of time
	-£94
	-£57
	-£59
	-£90
	-£55
	-£54
	£0
	£0
	£0

	Travel costs less productivity gain
	-£9
	£20
	-£11
	£1
	£22
	£0
	£98
	£48
	£41

	(M-L = Manchester-London; B-L = Birmingham-London; M-B = Manchester-Birmingham)

	STANDARD CLASS
	All Public Transport
	Park & Ride
	Car only

	
	M-L
	B-L
	M-B
	M-L
	B-L
	M-B
	M-L
	B-L
	M-B

	Travel costs
	£36
	£30
	£18
	£42
	£29
	£25
	£98
	£48
	£41

	Value to employer of productive use of time
	-£55
	-£33
	-£34
	-£53
	-£32
	-£32
	£0
	£0
	£0

	Travel costs less productivity gain
	-£19
	-£4
	-£16
	-£10
	-£3
	-£7
	£98
	£48
	£41


Table 6: Comparison of net costs to employers

	FIRST CLASS TRAVEL
	All PT
	P&R
	Car

	Manchester-London
	£351
	£347
	£495

	Birmingham-London
	£299
	£286
	£373

	Manchester-Birmingham
	£260
	£253
	£246

	Average
	£303
	£296
	£371

	

	STANDARD CLASS TRAVEL
	All PT
	P&R
	Car

	Manchester-London
	£192
	£192
	£330

	Birmingham-London
	£159
	£152
	£237

	Manchester-Birmingham
	£142
	£141
	£161

	Average
	£164
	£161
	£243


CAPTIONS TO FIGURES

Figure 1: Frequency of activities when work/study is the major activity

Figure 2: Frequency of activities when work/study is a minor activity

FIGURE 1
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FIGURE 2

[image: image3.emf]All travellers on journeys of between 1 and 3 hours

0%

5%

10%

15%

20%

25%

30%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of activities undertaken by those where work/study had a minor 

role

Percent of travellers

Business Commute Leisure
































Page 40 of 25
Page 39 of 25

_1218001747.unknown

