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Background 
 
C urrently, changes  in bus  pas senger waiting time (at the bus  s top) are valued at 
2.5 times  the value of in-vehicle journey time changes . T his  factor is  used in 
bus iness  cases  for service changes . 
  
It is  thought that recent technological changes  allowing for many bus  
passengers  to access  ‘live’ waiting time (through C ountdown, S martphone or 
tablet apps , the internet and S MS ) when waiting for buses  or even before arrival 
at the s top may reduce the negative impact of waiting time. In addition, the 
availability of such information may lead to behavioural change, for example, 
delay leaving home or work (this  reducing the time waiting at the s top), walking 
to the next s top, doing something else like shopping, changing route or mode. 
 
T herefore, research was  undertaken to assess  whether there is  a case for 
adjus ting the wait time multiplier and, if so, to what.  
 
Objectives 
 
T here were s ix key res earch objectives : 
 
• T o unders tand the impact of live bus  arrivals  information on passenger’s  

perception of (waiting) time  
• T o es tablish the multiplier of bus  passenger waiting time ‘at s top’ vs  ‘on the 

bus ’ 
• T o es tablish passengers  perceptions ’ of waiting time through the different 

channels  
• T he likelihood to which passengers  might change their behaviour as  a result 

of knowing the bus  arrival times  in advance  
• T o unders tand if the value of real time information differs  eg in different 

circumstances   
• What factors  influence their expectations  of average/usual wait time and 

overall journey time. 
 
Methodology 
 
A  mixed mode survey approach was  used: 
 
• At bus  s top recruitment of bus  users  at 21 s tops  with a follow up online or 

telephone s urvey. 1,397 recruitment interviews  were undertaken and 318 
online and 97 C AT I completed interviews  were achieved (415 in total). 

• O nline interviews  with a sample of bus  users  supplied by T fL  from their 
O ys ter us er database: 1,006 completes  were achieved. 

Waiting time multipliers 
 
T he sample was  weighted us ing the L ondon B us  User S urvey to reflect the 
compos ition of the bus  user population in L ondon.  
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KEY FINDINGS 
 
O verall, current L ondon bus  travellers  value changes  in their waiting time at the 
bus  s top 2 times  more than changes  in their in-vehicle time. T his  overall 
multiplier is  smaller than the currently recommended value by DfT  (WebT AG  of 
2.5 for commuting and other purposes ). However, it is  up to date, L ondon-
specific, and takes  account of the emerging impacts  of live traveller information 
which can be observed to act to lower the average values . We therefore 
suggest that a multiplier of 2 is  used for current appraisals . 
 
T he use of live bus  information has  a s ignificant impact on the multiplier: 
 

 
S ample 

%  multip lier 

Haven't checked or no acces s  to information 61 2.2 
C hecked waiting time us ing Mobile 32 1.7 
C hecked waiting time us ing Internet 4 1.0 
C hecked waiting time us ing both Mobile and Internet 2 0.8 
O v erall  100 2.0 

 
Us ing the monetary value of travel time saving obtained from the UK  national 
V alue of T ravel T ime (2015) s tudy, we calculated the monetary value of the 
waiting time by different journey purposes  in this  s tudy, as  shown below:  
 

 
C ommute O thers  

Value of T ravel T ime  s tudy (2015) (£/hr) 11.21 5.12 
Multiplier of waiting time from this  s tudy (after 
weighting) 1.83 2.37 
Monetary value of waiting time (us ing VoT T  2015) 
(£/hr) 20.50 12.11 

 
T he values  vary by different journey purposes  and journey length.  
 
• C ommuters  and those on personal bus iness  had a higher value of in-vehicle 

travel time than leisure travellers . T he ratio of the in-vehicle time coefficient 
for ‘commuting’ relative to ‘leisure’ is  1.3 which is  a little higher than the 
value of 1.1 provided in DfT  WebT AG .  

• P assengers  on longer journeys  had a higher value of in-vehicle travel time 
savings  than those making shorter journeys .  

After controlling for socio-demographic factors  and journey characteris tics , live 
bus  information has  a s ignificant impact on bus  users ’ value of expecting 
waiting time.  
 
• B y checking live bus  information before their journey, passengers  spent less  

time waiting:  
O n low frequenc y routes :  
− no information: 6.7 minutes  expected waiting time 
− information but not checked: 8.4 minutes  expected waiting time 
− checked information 4.5 minutes  expected waiting time 
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O n hig h frequenc y routes :  
− no information: 5.9 minutes  expected waiting time 
− information but not checked: 5.4 minutes  expected waiting time 
− checked information 4.3 minutes  expected waiting time 

 
• It is  noticeable that for passengers  who have checked their bus  information 

before their trip, there is  no s ignificant difference in the expected waiting 
time between the passengers  on the high and low frequency routes . T his  
implies  that us ing the live bus  information helps  passengers  manage their 
expected waiting time.  

B us  users  who checked live bus  information prior to making their journey were 
less  sens itive to changes  in the expected waiting time and more sens itive to 
changes  in their in-vehicle time. T hey therefore had a lower multiplier.  
 
• T he multiplier for people who checked us ing Internet is  lower than those who 

used a smartphone/tablet app. P articipants  who used both approaches  were 
found to have the lowest multiplier.  

• T his  implies  for a well pre-planned bus  journey, passengers  valued their 
waiting time the same or even less  than their journey in-vehicle time. T his  is  
to be anticipated as  thes e users  will feel that they have good control over 
their waiting time, and pos s ibly more so than their control over the in-vehicle 
time once they have boarded.  

Use of live bus arrival time information  
 
61%  of bus  users  got live bus  arrival information: 52%  via a S martphone or 
T ablet app, 11%  used an Internet s ite and a further 2%  S MS . 4%  used more 
than one means . However, 39%  did not use any live information.  
 
T hose who did not use these means  of live bus  arrivals  information were more 
likely to use a bus  s top with C ountdown than those who did use these means  of 
live bus  arrivals  information: 47%  compared to 34% .  
  
T hose who did not use these means  of live bus  arrivals  information were older 
(65%  aged over 50 compared 24%  aged 30-49 and 29%  aged under 30) and 
less  likely to be employed (49%  not employed, 36%  employed).  
 
How planned arrival time at bus stop 
 
84%  of those who did not us e any means  of live bus  arrivals  information jus t 
turned up at the bus  stop, 31%  because they knew the bus  was  frequent. 12%  
said they knew when the bus  was  due to arrive.  
 
When and where checked live bus arrival information 
 
T wo thirds  of those who used live bus  arrival information did so before arriving 
at the bus  s top.  
 
• 53%  checked live bus  arrival information at home 
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• 46%  on s treet 
• 17%  at workplace  
• 14%  or on a train, tram or another bus .  
 
Behavioural impact of live bus arrival information 
 
56%  of those who checked live bus  arrival information prior to arriving at the 
bus  s top, changed their behaviour based on that information.  
 
• 39%  leave later than they would have  
• 14%  used another bus  route  
• 13%  went to a different bus  s top  
 
Activities at Stop and on Bus  
 
T he most common activity undertaken during the wait at s tops  and on bus  was  
us ing a phone or smartphone: 
 At s top  on bus  
• us ing a phone or smartphone 40%  43%  
• lis tening to mus ic  18%  24%  
• talking to travelling companions   12%  11%  
• reading book/magazine/paper 6%  16%  
• doing nothing 39%  15% . 
 
O verall, bus  users  rated time spent on the bus  more highly than time at the bus  
s top, in terms  of both how enjoyable (mean scores  on scale of 0 completely 
enjoyable to 10 very enjoyable) and productive (mean scores  on scale of 0 
completely unproductive to 10 very productive) that time was :  
 
 E njoyable P roductive 
• At s top 3.7 2.9 
• O n bus  5.1 4.3 
 
Policy implications and recommendations 
 
T he s tudy results  have several implications  on both policy makers  and s ervice 
des ign. 
 
F irs t, live bus  information has  the ability to improve bus  users ’ experience by 
providing information to them before they reach the bus  s top and changing how 
long they have to wait, particularly for those travelling on low service frequency 
routes . When evaluating the benefit of live bus  information, impacts  on waiting 
time saving along with the other benefits  should be cons idered.  
 
S ec ond, this  survey s hows  that the L ondon-specific waiting time multiplier is  
lower than the current DfT  WebT AG  recommended value. In addition, live bus  
information acts  to reduce the multiplier and therefore over time as  the use of 
this  technology increases  we would expect the average multiplier to be reduced 
further. When apprais ing future L ondon bus  schemes  it will be important to take 
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into account the lower penalties  now being placed by some groups  on bus  
waiting times .  
 
B ased on the findings  above, we recommend us ing a bus  wait time multiplier of 
2.0 in the current appraisal of schemes . T his  multiplier is  the weighted value 
us ing the sample compos ition from the T fL  bus  user survey (2014) to better 
reflect the bus  user population profile (weighted by age, gender & journey 
purpose).  
 
Moving forwards , it will be poss ible to adjus t the overall multiplier by changing 
the proportions  of bus  users  assumed to be checking the waiting times  in 
advance of leaving for their bus  s top. T his  will a llow short term adjus tments  to 
be made, but periodically this  s tudy should be repeated to provide updated 
es timates  of the waiting time multipliers  for each group as  these could continue 
to change in response to other societal changes  and the changing expectations  
of service users . 
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1. INTRODUCTION 

1.1 Background 

T he key driver for bus  user satis faction is  reliability which is  comprised of 
journey time and the time waited to catch the bus . T he latter is  very much 
influenced by passenger perceptions  of waiting times . 
 
C urrently, bus  passenger waiting time (at s top) is  valued at 2.5 times  the value 
of in-vehicle journey time. T his  factor is  used in bus iness  cases  for service 
changes .  
 
It was  thought that recent technological changes  allowing for many bus  
passengers  to access  ‘live’ waiting time (through C ountdown, S martphone or 
tablet apps , the internet and S MS ) when waiting for buses  or even before arrival 
at the s top may reduce the negative impact of waiting time. In addition, the 
availability of such information may lead to behavioural change, for example, 
delay leaving home or work (this  reducing the time waiting at the s top), walking 
to the next s top, doing something else like shopping, changing route or mode. 
 
T herefore, research was  commiss ioned to assess  whether there is  a case for 
adjus ting the wait time multiplier and, if so, to what.  
 
A lthough C ountdown has  been available at bus  s tops  s ince 1992, the real 
explos ion in waiting time information has  been much more recent with the boom 
in S martphone use with associated travel apps . 
 
Data included in the brief indicates  that 54%  of daily bus  passenger journeys  
now use live bus  arrival information: 
 
• C ountdown s ign 37%  
• App (phone/tablet) 24%  
• Web 2%  
• S MS  0.3%  
• No live bus  arrivals  information 46%  
Note: S ome us e more than one s ource 
 

1.2 Objectives 

T ransport for L ondon wished to unders tand the impact of live bus  arrival 
information on perceived waiting times  to ensure the continued accuracy of the 
multiplier and the process  itself. 
 
T here were s ix key res earch objectives  as  s tated in the brief: 
 
• T o unders tand the impact of live bus  arrivals  information on passenger’s  

perception of (waiting) time, eg how does  the cus tomer’s  V oT  for wait time 
compare with when they don't use live bus  arrivals?   
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• T o es tablish the multiplier of bus  passenger waiting time ‘at s top’ vs  ‘on the  
bus ’ 

• T o es tablish passengers  perceptions ’ of waiting time through the different 
channels  (ie countdown, app etc) 

• T he likelihood to which passengers  might change their behaviour as  a result 
of knowing the bus  arrival times  in advance (ie before arriving at the s top) 
through S MS  or the T fL  webs ite (this  could include mode shifting) 

• T o unders tand if the value of real time information differs  eg in different 
circumstances  such as  by journey purpose, if it is  time critical, time of day, 
familiarity with journey and if the weather is  good/bad 

• What factors  influence their expectations  of average/usual wait time and 
overall journey time? eg can we gather ins ight on how they currently use 
their time on bus  eg reading, email, F acebook, looking out of window etc 
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2. METHODOLOGY 

2.1 Introduction 

T he research method incorporated s tated preference and this  was  used to 
answer the firs t three objectives : 
 
• T o unders tand the impact of live bus  arrivals  information on passenger’s  

perception of (waiting) time  
• T o es tablish the multiplier of bus  passenger waiting time ‘at s top’ vs  ‘on the 

bus ’ 
• T o es tablish passengers  perceptions ’ of waiting time through the different 

channels  (ie countdown, app etc) 
 
T he remaining objectives  were answered through non s tated preference 
questioning. 
 

2.2 Method 

A mixed mode survey approach was  used: 
 
• At bus  s top recruited bus  users  (with a follow up online or telephone survey)  

• O nline interviews  with a sample of bus  users  supplied by T fL  from their 
O ys ter Database. 

Details  of each approach are shown below. 
 
At bus stop recruitment 
 
T he intercept C AP I survey was  adminis tered face-to-face us ing Android tablets  
at 21 bus  s tops  across  the capital. B us  users  were approached us ing a random 
1 in n approach at bus  s tops . A  few scoping questions  were asked to ensure 
that the sample quotas  were met: 
 
• Main journey purpose (minimum 40%  commuting) 
• Access  mode to s top (minimum 50%  walk) 
• Age: (minimum 20%  under 29, 25%  30-49 min, 15%  50+)  
• G ender: (minimum 40%  male). 
 
If in scope, participants  were invited to undertake a follow-up survey on-line or 
by phone (and relevant contact details  were collected). T hose providing e-mail 
addresses  were automatically sent an e-mail with a unique web-link to the 
survey at the end of each shift. T he names  and phone numbers  of those 
preferring to undertake the interview by phone were loaded into the telephone 
unit sample on a daily bas is .  
 
A  £5 ‘than you’ was  offered to encourage response.  
 
T he fieldwork took place between 12 and 29 March 2016.  
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O verall, 1,397 recruitment interviews  were undertaken (target = 1,400) with 
1,156 emails  and 241 phone recruits . Q uotas  were broadly met. 
 
T here were 318 online completes . T he average online questionnaire completion 
length was  13 minutes . C AT I interviews  took place from 17 March to 3 April. 
T here were 241 numbers  uploaded to the telephone unit and 97 interviews  
undertaken. T he average interview length by phone was  17 minutes . 
 
Oystercard Sampling Method 
 
T fL  sampled their database of O ys tercard holders  by selecting those who had 
used bus  at leas t twice in the preceding eight weeks . 
 
P otential participants  were sent emails  with a link to an online survey.  
 
T he online survey included scoping questions  to ensure that the participants  
had made a recent bus  trip within las t two weeks . 
 
A  sample of at leas t 1,000 completes  were aimed for and 1,006 completes  were 
achieved. 693 entered the survey but did not complete, with 221 jus t opening 
the landing page and not proceeding further. T he average questionnaire 
completion length was  13 minutes . 
 
F urther details  of the method are included in Appendix C . 
 
A  Word vers ion of the computer questionnaire used for the recruitment, online 
and telephone surveys  is  included in Appendix B . 
 

2.3 Stated Preference experiment design 

Selection of attributes 
 
T o fulfil the research objectives , a s tated preference experiment was  embedded 
in the questionnaire.  
 
T wo different approaches  were cons idered for examining how the value of 
waiting time varied according to the live bus  information sources  available: 
 
1. A choice experiment including information source as  an attribute 

2. A choice experiment without information source as  an attribute, but with 
information usage collected in the background questions  which could then 
be used to determine whether the value of waiting time varied between 
those exposed to different information sources . 

We took the decis ion to adopt the second approach, in which the same stated 
preference (S P ) experiment des ign is  used for the entire sample but 
segmentation is  incorporated in the analys is  to account for differences  in live 
bus  information provis ion.  
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We had cons idered the firs t option of including the type of information provis ion 
(none, countdown, mobile app) explicitly as  an attribute in the S P  choice 
experiment but concluded that this  had a number of disadvantages . Most 
importantly, it requires  asking participants  to imagine a world where they have 
more or less  information than they have at present, but provides  them with an 
accuracy of waiting time es timates  that they may or may not perceive in the real 
world. Whils t including the information provis ion as  an attribute within the task 
would be theoretically feas ible, it will a lways  be better to survey people that are 
familiar with the actual circumstances  that you want to value, should they exis t, 
and draw upon their own experiences  and perceptions  in the valuation.  
 
We also took the decis ion to utilis e recently published values  of time from the 
recently published UK  V alue of T ravel T ime report1 and focus  this  new research 
on quantifying the relative value of bus  waiting time and in-vehicle time under 
the different levels  of information provis ion. T his  has  allowed us  to utilise the 
precis ion in the monetary es timates  that were gained through the large sample 
s izes  used in the national s tudy. 
 
T he additional advantage of focus ing this  s tudy on the relative value of bus  
waiting time and in-vehicle time is  that this  avoids  the complications  that would 
otherwise present themselves  in framing a monetary valuation task for those on 
free or discounted tickets . T his  aspect was  explicitly taken into account within 
the UK  national s tudy, so we know that the values  of time are appropriate for 
these groups . We have therefore been able to concentrate on examining 
whether the valuation of waiting time differs  according to use of discount or 
concess ionary fares , and not having to build in the additional complication of 
developing an appropriate (but different) monetary vehicle for these 
participants . T his  has  also allowed a cons is tent approach across  all bus  users , 
which is  des irable in eliminating any poss ible biases  that might otherwise 
confound differences  between sub-groups  and differences  in task. 
 
T he res ult of these decis ions  is  that we developed a relatively s imple, yet 
focused, s tated preference choice experiment but with larger sample s izes  than 
might have otherwis e been advocated due to the decis ion to value the 
differences  resulting from information provis ion through segmentation of the 
sample. T he choice experiment is  therefore a choice between two journeys  with 
differences  in the expected waiting and the in-vehicle times  and an option of 
“not travel by bus”. 
 
Stated preference experiment design 
 
P articipants  were asked about the journey characteris tics  of their most recent 
journey or the journey they made when they were interviewed at the bus  s top. 
T he levels  of S P  attributes  were tailored to each participant’s  s tated expected 
waiting and journey time to increase the realism of the choice experiment.  
 
E ach participant was  presented with 8 hypothetical scenarios . E ach choice 
scenario cons is ted of two alternatives  (bus  journey A  and B ) and an option “I 
would not travel by bus” which allowed participants  to indicate that neither 

1 https ://www.gov.uk/government/publications /values -of-travel-time-s avings -and-reliability-final-
reports  
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option would be acceptable to them. T he details  of the experiment des ign can 
be found in Appendix H and an example of a choice is  presented below in 
F igure 1. 
 
F ig ure 1: E x ample c hoic e s c enario  

 
 
In addition to the choice experiment, the survey was  des igned to collect 
participants ’ recent experience of their bus  journey, their access  to and use of 
live bus  information, their use of time at the bus  s top and during the bus  
journey, as  well as  their socio-demographic information. 
 
T he S P  choice des ign and format was  tes ted through a pilot survey. T his  
showed that the S P  experiment worked as  intended and so the des ign was  not 
amended for the main survey.  
 
As  no change was  made to the S P  des ign after the pilot survey, the pilot data 
has  been pooled with the main survey data to analys is . As  a result, the analys is  
included data from 1690 participants  (269 from pilot survey and 1421 from the 
main survey). 
 

2.4 Pilot 

T he method and questionnaire was  piloted  
 
A  report on the pilot and on the pilot S P  analys is  is  included in Appendix D . 
 

P lease imagine that you are making the same journey again, under the 
same circumstances .  
 
We would now like you to cons ider a series  of s ituations  where you have a 
choice between two different bus  options  for that journey but that the 
expected waiting time for the bus  and the travel time on the bus  may differ. 
 
P lease imagine that these are the options  and information available to you 
and indicate which of the bus  options  you would chose for this  journey, or 
whether you would decide not to use either bus  under the conditions  
presented. 
 

  
J ourney A  J ourney B  I would not 

travel b y bus  

E x pec ted Waiting  T ime 3 mins  5 mins    

E x pec ted J ourney T ime 15 mins  13.5 mins    

C hoic e  ⃝ ⃝ ⃝ 
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2.5 Weighting 

T he data was  weighted to match the 2014 B us  User S urvey with respect to age, 
gender and journey purpose. D etails  on the weighting procedures  are included 
as  Appendix E . 
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3. FINDINGS 

3.1 Introduction 

T his  chapter sets  out the key findings  of the research under the following 
headings : 
 
• Wait T imes  
• Analys is  of the s tated preference choices  
• Use of L ive B us  Arrival T ime Information 
• Activities  at S top and on B us  
• B us  T rip C haracteris tics  
• P articipant Demographics . 
 
Appendix A , G  and H provides  further details  on the research findings . 
 

3.2 Wait Times  

L ive bus  information provides  bus  users  arrival information before they reach 
the bus  s top. In the survey, undertaken after the trip, participants  were asked to 
recall what they had expected their waiting time to be before arriving at the bus  
s top. We examined if this  information impacted passengers ’ expected waiting 
time by comparing the average expected waiting time by different means  of 
checking live bus  information. 
 
A ll participants  were asked to give an indication of how long they expected to 
wait for the bus  at the s top before they got there and then, the actual wait time. 
T he expected wait time (mean wait of 5.46 minutes ) was  s lightly shorter than 
the actual wait time (6.06 minutes ). S ee F igure 2. 
 
F ig ure 2: E x pec ted and ac tual wait time at bus  s top 

 
Weighted bas e: A ll participants  (1,421) 
 

24

21

41

52

23

22

6

3

5

2

0 10 20 30 40 50 60 70 80 90 100

Actual wait time

Expectation 
before arrival

% participants

0 to 2 minutes 3 to 5 minutes 6 to 10 minutes 11 to 15 minutes Over 15 minutes

means

5.46

6.06
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B us  users  who did not use live bus  arrival time information had longer expected 
wait times  than those did: 6 minutes  on average compared to 5.1 minutes . 
 
T hose who checked live bus  arrival time information before getting to the bus  
s top had both shorter expected and actual wait times  than those who did not: 
 
 E xpected  Actual 
• C hecked live info before getting to bus  s top 4.5 5.8 
• Did not check live info before getting to bus  s top  6.3 7.0 
 
A  matrix of expected and actual wait times  (by time ranges ) shows  that s lightly 
over half (53% ) actually waited about as  long as  they expected to wait, 27%  
waited longer and 20%  waited shorter than expected. 
 
T able 1: Matrix  of ex pec ted v  ac tual wait times  

 
Actual wait time 

 
E xpected wait 
time 

0 to 2 
minutes  

3 to 5 
minutes  

6 to 10 
minutes  

11 to 15 
minutes  

O ver 15  
minutes  

bas
e 
 

0 to 2 minutes  12 6 2 0 0 299 

3 to 5 minutes  10 29 10 2 1 740 

6 to 10 minutes  2 5 10 3 2 310 

11 to 15 minutes  0 1 1 1 1 47 

O ver 15 minutes  0 0 0 0 1 25 

B as e 348 582 331 90 70 
  

Analysis by frequency of service 
 
B us  users  on low frequency 2 routes  have a s lightly longer expected waiting time 
compared to those on the high frequency routes , as  would be expected without 
taking account of information provis ion. However, this  difference varies  across  
the different information provis ion groups .  
 
F or passengers  who have no access  to the live information, their expected 
waiting times  are 5.9 and 6.7 minutes  per trip, for high frequency and low 
frequency services , respectively. F or those who have access  to the live bus  
information, pre-planning their trip (by checking live bus  information) was  
observed to help participants  to reduce their expected waiting time, especially 
for those travelling on the low frequency routes  (the difference from those 
without information is  2.2 minutes  per trip and from those with information but 
who haven’t checked is  3.9 minutes/trip (the impact is  s tatis tically s ignificant)).  
 

2 T he bus  frequency information was  retrieved from the operational details  of bus  routes  in 
L ondon us ing participants  s tated bus  number and time travelled. T he high frequency s ervice is  
defined as  5 s ervices  per hour or more (i.e. headway is  12 minutes  or les s ). More details  can be 
found in Appendix G  
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F ig ure 3 A v erag e ex pec ted waiting  time by  bus  frequenc y and ac c es s  to liv e information  

 
 
Interes tingly we found that for low frequency services , the average expected 
waiting time for passengers  without information (6.7 minutes ) is  shorter than 
that of the passengers  who have information but did not check prior to their 
journey (8.4 minutes ), a lthough the impact is  only s ignificant at 90%  confidence 
interval.  
 
It is  noticeable that for participants  who have checked the bus  information 
before the bus  trip, their expected waiting time is  less  compared to the firs t two 
groups  and the difference in the waiting time between the high and low 
frequency routes  is  very small at 0.2 minutes  per trip. T his  implies  that checking 
live bus  information helps  bus  users  to reduce their expected waiting time, 
particularly for low frequency services . T his  finding is  cons is tent with previous  
empirical evidence 3.  
 

3.3 Analysis of the stated preference choices 
P rior to developing the discrete choice models , we have examined the 
responses  to a set of diagnostic questions  that formed part of the questionnaire 
to explore participants ’ unders tanding of the choice experiment and their 
perception of the realism of the choices . T his  showed very high levels  of 
unders tanding and ease of tas k. S ee Appendix H for more details . 
 
  

3 Watkins  et al. (2011) have als o found that real-time bus  information reduces  actual wait times . 
F urthermore, F erris  et al. (2010) have found that by reducing the “frus tration and uncertainty of 
not knowing when a bus  is  really going to arrive,” a ls o reduces  perceived wait times  (F erris  et a l. 
2010, p. 1811). 
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Development of the discrete choice models 
 
D iscrete choice models  have been developed us ing data from the choices  that 
participants  made in the experiments  (s ee Appendix H for the theoretical 
background on discrete choice modelling and the detailed model results ).  
 
T he estimation procedure assumes  that participants  chose the alternatives  that 
provide them with the highest utility (the highest overall value to themselves ). 
T he outputs  from the es timation procedure are attribute coefficients  that reflect 
the weight that participants  place on the expected waiting and bus  in-vehicle 
journey time attributes , and best represent the (s tated) choices  made by the 
participants .  
 
T he ratio of the model coefficients  quantifies  the marginal rate of substitution 
between attributes , or in other words  the multiplier of disutility per minute for 
expected waiting time in relation to the bus  in-vehicle time. 
 
In developing the model, we have removed the small number of night bus  
journeys 4 from the sample that occurred between 0:00 – 4:59am (n=49), and 
have also removed the small number of trips  made for employer’s  bus iness  
(n=45) 5, as  well as  the very small groups  of participants  who s tated that they 
used S MS  (n=9)6. 
 
A  key part of the model analys is  was  to inves tigate how choices  and 
preferences  are influenced by the demographic characteris tics  of the 
participants  and their journey characteris tics . T able 2 presents  the lis t of the 
factors  that were examined in the development of the choice models . T hese 
were interacted with the bus  in-vehicle time and expected waiting time terms .  
 
T able 2: F ac tors  ex amined in the dev elopment of c hoic e models  

J ourney c harac teris tic s  B us  and arriv al information D emog raphic  and other 

J ourney frequency B us  frequency Age 
J ourney purpos e S top with C ountdown G ender 

T icket type Means  of checking arrival 
info. E mployment 

G roup s ize C hecked or not Income 
J ourney length Where did you checked Weather condition 
T ime of day     

 
A  subset of these factors  was  then selected from the separate tes ts  to take 
forward into the main combined model (highlighted in the table above). T he 
selection of the factors  is  based on cons idering the previous  evidence and 
model outputs  (details  are presented in Appendix H).  
 
T o summarise the main findings : 

4 T his  is  s ugges ted by T fL  to allow better comparis on with other T fL  s tudies   
5 P articipants  who travelled for employer bus ines s  purpos e are removed from the data analys is . 
T his  is  to have a like-for-like comparis on with the D fT  WebT AG  waiting time – journey time 
multiplier where the E B  is  not included.  
6 D ue to the very s mall s ample for this  group, the coefficient es timated for S MS  dis torted (very 
high) the value of waiting time. T herefore, we decided to remove it.   
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• C ompared to participants  who made journeys  with a shorter journey leng th 

(less  than 10 minutes  in this  s tudy), those who made journeys  with a longer 
length are found to value in-vehicle time more negatively (per minute).  

• C ompared to participants  who are commuting, or travelling for personal 
bus iness  and education journey purpos es , those who travelled for other 
leisure purposes  are found to value in-vehicle journey time less  negatively.  

• We found that live bus  information 7 impacts  both on the participants ’ 
values  of expected waiting time and in-vehicle time. T he magnitude varies  
by different means  of checking the information. 

• We have also found some s ignificant impact of ag e on the waiting time 
attribute. P eople who are aged between 17 and 20 are found to have less  
negative values  for waiting time (per minute). 

• B us  frequenc y has  been found to have an impact on the participants ’ value 
of waiting time. We found that compared to participants  who travelled on the 
high frequency routes  and those for whom bus  frequency information is  not 
available, those who travelled on the low frequency routes  have less  
negative valuations  of waiting time.  

Calculation of the waiting time multipliers 
 
A  sample enumeration approach8 is  adopted to calculate the average waiting 
time multiplier across  different information provis ion segments  and the 
population. T his  allows  the impact of each of the factors  in the model to be 
cons idered together in calculating the multiplier for each individual within the 
sample (both unweighted and weighted) and then averaged to provide 
population values . T he sample was  weighted us ing the L ondon B us  User 
S urvey to reflect the compos ition of the bus  user population in L ondon. T able 3 
presents  the multipliers  that result for each means  of checking information.  
 
T able 3 Waiting  time – J ourney time multip liers  by  means  of c hec k ing  information 

S ample av erag e v alues  S ample 
%  

before 
weig hting  

after 
weig hting  

Haven't checked or no acces s  to information 61 2.3 2.2 
C hecked waiting time us ing Mobile 32 1.8 1.7 
C hecked waiting time us ing Internet 4 1.0 1.0 
C hecked waiting time us ing both Mobile and Internet 2 0.8 0.8 
O v erall  100 2.0 2.0 

 
O verall, we find that on average current L ondon bus  travellers  value changes  in 
their waiting time at the bus  s top 2 times  more than changes  in their in-vehicle 
time. T his  overall multiplier is  smaller than the currently recommended value by 

7 In the s eparate model analys is , we found that countdown information had an impact on the 
time attributes . H owever, this  impact became les s  s ignificant after the boots trap procedure (t=-
1.3). T herefore it was  removed from the final combined model. However, our focus  is  on the 
pas s engers ’ expected waiting time before arriving at the bus  s top.  
8 S ample enumeration approach implies  drawing a ‘repres entative’ s ample from the population 
and to calculate the average multiplier of waiting time us ing this  s ample. More details  of this  
approach can be found in the book by B en-Akiva and L erman (1985).   

 
Accent VoT  Main Findings report_240516_v3_Final•C H•24.05.16 P age 12 of 29 

                                            



 

D fT  (WebT AG  of 2.5 for commuting and other purposes ). However, it is  up to 
date, L ondon-specific, and takes  account of the emerging impacts  of live 
traveller information which can be observed to act to lower the average values . 
We therefore suggest that a multiplier of 2 is  used for current appraisals . 
 
Us ing the monetary value of travel time saving obtained from the UK  national 
V alue of T ravel T ime (2015) s tudy, we then calculated the monetary value of 
the waiting time by different journey purposes  in this  s tudy, as  shown in T able 4.  
 
T able 4 C alc u lation of monetary  v alue of waiting  time us ing  the Value of trav el time s tudy 
(VO T T ) (2015) v alues   

A ll modes  v alue of trav el time s av ing  (£/hr) C ommute O thers  
Value of T ravel T ime  s tudy (2015) (£/hr) 11.21 5.12 
Multiplier of waiting time from this  s tudy (after 
weighting) 1.83 2.37 
Monetary value of waiting time (us ing VoT T  2015) 
(£/hr) 20.50 12.11 

 
Discussion of the key findings  
 
B elow we summarise the key findings  from the S P  analys is , discuss  key points  
for interpretation of the results , discuss  limitations  of the research and provide 
recommendations  based on the findings . 
 
F irs t, the quality of the c hoic e data appears  to be hig h.  
T he responses  to diagnostic questions  included within the survey suggest that 
nearly all the participants  have a good unders tanding and stated that it was  
easy or moderately eas y to make the choices  in the S P  exercises . In addition, 
examination of the responses  to the background questions  and the outputs  from 
the separate models  suggested that participants  treated the S P  experiment 
serious ly and answered the choice questions  in a rational way. Moreover, the 
waiting time – in-vehicle time multiplier calculated from the choice models  are 
generally in line with or in the same order of magnitude as  D fT  WebT AG  
guidance and other UK  public transport value of time meta-analys is  results  
(Wardman, 2014).  
 
S ometimes , hypothetic bias  can occur in S P  experiments  with the impact of 
overes timating values . However in this  s tudy, there is  no monetary term or new 
policy / infras tructure included in the choice set which previous  evidence 
suggests  could cause such bias  (Wardman 2001). T herefore we judge the 
likelihood of having hypothetic bias  as  relatively low in this  s tudy.  
 
S ec ond, we found partic ipants ’ s oc io-demog raphic  features  and their 
c urrent journey c harac teris tic s  have an impac t on their value of the 
waiting  time and in-vehic le time.  
 
More specifically, these values  vary by different journey purposes  and journey 
length. We found that passengers  travelling for commuting, education and 
personal bus iness  purposes  (labelled as  “commuting”) compared with the 
shopping, vis iting friends  and other leisure purposes  (labelled as  “other”) were 
attached a higher value to in-vehicle travel time. T he ratio of the in-vehicle time 
coefficient for “commuting” relative to “others” in this  s tudy is  1.3 which follows  
the pattern seen in other s tudies  but is  a little higher than the value of 1.1 
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provided in DfT  WebT AG . With regard to journey length, passengers  on longer 
journeys  were attached a higher value to in-vehicle travel time savings  than 
those making shorter journeys . T his  is  in line with the other evidence (Wardman 
2014). T hese all resulted in a lower ratio of waiting time to journey time 
(multiplier) for commuting and longer journeys . 
 
In addition, age was  found to have an impact on the valuation of waiting time. 
P articipants  aged between 17 and 20 were found to be less  sens itive to 
changes  in their waiting time, after controlling the journey characteris tics  factors  
and differences  in access ing bus  information. P assengers  who travelled on the 
low frequency routes  are found to be less  sens itive to changes  in their expected 
waiting time. We could not find any evidence relating to these trends  from other 
s tudies  for comparison.  
 
T hird, after c ontrolling  the influenc e of s oc io-demog raphic  fac tors  and 
journey c harac teris tic s , live bus  information is  found to have a s ig nific ant 
impac t on bus  us ers ’ value of ex pec ting  waiting  time. T he impacts  reflect in 
two aspects . 
 
B y checking live bus  information before their journey, passengers  were 
observed to spend less  time waiting. O n average, the reduction of expected 
waiting time is  from a range of 6.7 (with no information) to 8.4 (with information 
but not checked) down to 4.5 minutes  per trip for passengers  who travelled on 
the low frequency routes , and the range of 5.9 to 5.4 down to 4.3 minutes  per 
trip for those on the high frequency routes .  
 

  H ig h frequenc y  L ow frequenc y  

No apps  5.9 6.7 

Not checked information 5.4 8.4 

C hecked information 4.3 4.5 

T otals  5.2 5.9 

 
T hough there is  a wider spread for the average expected waiting time for the 
low frequency services . It is  noticeable that for passengers  who have checked 
their bus  information before their trip, there is  no s ignificant difference in the 
expected waiting time between the passengers  on the high and low frequency 
routes . T his  implies  that us ing the live bus  information helps  passengers  
manage their expected waiting time.  
 
S econd, the modelling outputs  indicate that the ratio of waiting and journey time 
(multipliers ) differ according to the means  used of checking live bus  information. 
B us  users  that s tated they had checked live bus  information prior to making 
their journey both were less  sens itive to changes  in the expected waiting time 
and more sens itive to changes  in their in-vehicle time. T hey therefore had a 
lower multiplier. We observed that the multiplier for people who checked us ing 
Internet is  lower than those who used Mobile phone. P articipants  who used both 
approaches  were found to have the lowest multiplier. We notice that the 
multiplier for participants  who used Internet to access  the live information is  
close to or small than 1. T his  implies  for a well pre-planned bus  journey, 
passengers  valued their waiting time the same or even less  than their journey 
in-vehicle time. T his  is  to be anticipated as  these users  will feel that they have 
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good control over their waiting time, and poss ibly more so than their control 
over the in-vehicle time once they have boarded. 
 

   Multip lier 

J ourney leng th S hort (under 10 minutes ) 2.53 
Medium and long (over 10 minutes ) 2.02 

J ourney purpos e C ommuting, P ers onal bus ines s  2.53 
O ther 3.36 

Means  of c hec k ing  
arriv al information  

Not checked  2.53 
Mobile 2.03 
Internet 1.23 
Mobile & Internet 1.09 

A g e 21 - 70+  2.53 
17 - 20  1.65 

B us  F requenc y  High frequency 2.53 
L ow frequency 1.98 

 
Policy implications and recommendations 
 
T he s tudy results  have several implications  on both policy makers  and s ervice 
des ign. 
 
F irs t, live bus  information has  the ability to improve bus  users ’ experience by 
providing information to them before they reach the bus  s top and changing how 
long they have to wait, particularly for those travelling on low service frequency 
routes . When evaluating the benefit of live bus  information, impacts  on waiting 
time saving along with the other benefits  should be cons idered.  
 
S econd, this  new survey shows  that the L ondon-specific waiting time multiplier 
is  lower than the current DfT  WebT AG  recommended value. In addition, live bus  
information acts  to reduce the multiplier and therefore over time as  the use of 
this  technology increases  we would expect the average multiplier to be reduced 
further. When apprais ing future L ondon bus  schemes  it will be important to take 
into account the lower penalties  now being placed by some groups  on bus  
waiting times .  
 
B ased on the findings  above, we recommend us ing a bus  wait time multiplier of 
2.0 in the current appraisal of schemes . T his  multiplier is  the weighted values  
us ing the sample compos ition from T fL  bus  user survey to better reflect the bus  
user population profile.  
 
Moving forwards , it will be poss ible to adjus t the overall multiplier by changing 
the proportions  of bus  users  assumed to be checking the waiting times  in 
advance of leaving for their bus  s top. T his  will a llow short term adjus tments  to 
be made, but periodically this  s tudy should be repeated to provide updated 
es timates  of the waiting time multipliers  for each group as  these could continue 
to change in response to other societal changes  and the changing expectations  
of service users . 
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3.4 Use of Live Bus Arrival Time Information  

T his  section focuses  on use of live bus  arrival information and the extent to 
which passengers  change their behaviour as  a result of knowing the bus  arrival 
times  in advance. 
 
J us t over s ix tenths  (61% ) of bus  users  got live bus  arrival information: 52%  via 
a S martphone or T ablet app, 11%  used an Internet s ite and a further 2%  S MS . 
4%  used more than one means. However, 39%  did not use any live information. 
S ee F igure 4. 
 
F ig ure 4: Whether us ed liv e bus  arriv al information  

 
Weighted bas e: A ll participants  (1,421) 
 
T hose who did not use these means  of live bus  arrivals  information were more 
likely to use a bus  s top with C ountdown than those who did use these means  of 
live bus  arrivals  information: 47%  compared to 34% .  
  
T hose who did not use these means  of live bus  arrivals  information were older 
(65%  aged over 50 compared 24%  aged 30-49 and 29%  aged under 30) and 
less  likely to be employed (49%  not employed, 36%  employed).  
 
How planned arrival time at bus stop 
 
T hose who did not use these means  of live bus  arrivals  information (39%  of the 
sample) were asked how they planned their arrival time at the bus  s top. 
 
T he majority (84% ) jus t turned up at the bus  s top, of which 31%  said it was  
because they knew the bus  was  frequent (see F igure 5). T welve percent knew 
when the bus  was  due to arrive.  
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F ig ure 5: How planned their arriv al time to the s top  

 
Weighted bas e: T hos e who did not us e live bus  arrival information (560) 
 
When checked live bus arrival information 
 
T wo thirds  of those who used live bus  arrival information did so before arriving 
at the bus  s top: 
 
• Users  of smartphone or tablet apps  were more likely than users  of an 

internet s ite or S MS  to do so (68%  compared to 62%  and 41%  respectively).  

• Work commuters  were s ignificantly more likely than leisure travellers  to do 
so: 69%  compared to 59%  

• Users  of bus  s tops  with C ountdown were s ignificantly les s  likely to check 
live bus  arrival information before getting to the s top: 58%  compared to 70%  

S ee F igure 6. 
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F ig ure 6: Whether c hec k ed the liv e bus  arriv al information before arriv al at the s top by  
information s ourc e, c ountdown s ig n and purpos e 

 
Weighted bas e: T hos e who us ed live bus  arrival information: T otal  861; P urpos e: Work 
commuting 479, 
L eis ure 238,  O ther 144; C ountdown s ign at s top: Y es  334,  No 527; Information s ource: 
S martphone/ tablet app 736, Internet s ite 153, S MS  32 
 
Where checked live bus arrival information 
 
T wo thirds  of those who used live bus  arrival information before they got to the 
bus  s top were asked where they checked it. 
 
O ver half (53% ) did so at home, 46%  on s treet, 17%  at workplace and 14%  or 
on a train, tram or another bus . S ee F igure 7. 
 
S ome checked at more than one location with an average of 1.4 locations  per 
participant. 
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F ig ure 7: Where c hec k ed liv e bus  arriv al information before arriv al at the s top 

 
Weighted bas e: T hos e who checked live bus  arrival information before arriving at the s top (565) 
 
Behavioural impact of live bus arrival information 
 
O ver half (56% ) of those who checked live bus  arrival information prior to 
arriving at the bus  s top, changed their behaviour based on that information.  
 
Most commonly, this  was  deciding to leave later than they would have (39% ), 
but some also chose to use another bus  route (14% ) or go to a different bus  
s top (13% ). S ee F igure 8. 
 
More than one behavioural change could be mentioned and on average 1.3 
were mentioned. 
 
F ig ure 8: Whether c hec k ing  liv e bus  arriv al information before arriv ing  at the bus  s top 
led them to c hang e behav iour 

 
Weighted bas e: T hos e who checked live bus  arrival information before arriving at the s top (565) 
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T hose who received information from a smartphone or tablet app were less  
likely than those who used an internet s ite to change their behaviour: 56%  
compared to 65% . 
 
Bus waiting time accuracy 
 
T he perceived accuracy of the live bus  arrival information is  high, with 40%  of 
bus  users  saying that it was  spot on and another 38%  saying that it was  1-2 
minutes  out (see F igure 9). J us t over a fifth (22% ), however, thought that the 
information was  three or more minutes  out.  
 
F ig ure 9: A c c urac y  of the liv e arriv al information  

 
Weighted bas e: T hos e who checked live bus  arrival information before arriving at the s top (565) 
 
C ountdown 

 
L ess  than half (44% ) of bus  us ers  said that their bus  s top had C ountdown. 
 
Nearly nine tenths  (88% ) at a s top with C ountdown used it to check bus  arrival 
time. 
 

3.5 Activities at Stop and on Bus  

T his  section explores  the use of wait time at the bus  s top and compares  it to the 
use of time on the bus .  
 
At the bus  s top, the most common activity undertaken during the wait was  us ing 
a phone or smartphone (40% ). E ighteen percent lis tened to mus ic and around 
an eighth (12% ) talked to travelling companions  or other travellers .  
 
J us t under four tenths  (39% ) said they did nothing. S ee F igure 10 for a detailed 
breakdown.  
 

Spot on
40%

1-2 minutes out
38%

3-5 minutes out
13%

More than 
5 minutes 

out
9%

 
Accent VoT  Main Findings report_240516_v3_Final•C H•24.05.16 P age 20 of 29 



 

F ig ure 10: A c tiv ities  at bus  s top 

 
Weighted bas e: T hos e who s pent time waiting at bus  s top (1,369) 
 
T he 62%  who undertook activities  at the bus  s top undertook 1.8 activities  each 
on average. T here was  a s light tendency to undertake more activities  at the bus  
s top the longer the wait, a lthough there was  no s ignificant increase for any one 
activity. 
 
 activities  
• 0 to 2 minutes  1.5  
• 3 to 5 minutes  1.7 
• 6 to 10 minutes  2.0 
• 11 to 15 minutes  2.1 
• O ver 15 minutes  1.9 
 
Enjoyment and productivity of wait time 
 
B us  users  were asked to rate the time spent waiting at the bus  s top in terms of 
how enjoyable and productive it was  on a scale of 0 to 10 (where 0 means  
‘completely unenjoyable’/‘completely unproductive’ and 10 means  ‘very 
enjoyable’/’very productive’).  
 
T he overall ratings  are low for both of the attributes , with the waiting time 
thought to be s lightly more enjoyable (mean score 3.7) than productive (2.9). 
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F ig ure 11: R ating s  of time s pent at bus  s top 

 
Weighted bas e: A ll participants  (1,421) 
 
T hose travelling for leisure or other purposes  found the time waiting at the bus  
s top s ignificantly more enjoyable and productive than those work commuting 
(mean scores  below). 
 
 E njoyable P roductive 
• Work commute 3.08 2.37 
• L eisure 4.48 3.57 
• O ther purposes  4.21 3.35 
 
T here was  a s trong inverse correlation between the length of time waiting at the 
s top and whether it was  enjoyable or productive. T he longer the wait the less  
enjoyable and less  productive the time was  rated: 

 E njoyable P roductive 
• 0-2 minutes  4.54 3.51 
• 3-5 minutes  4.09 3.27 
• 6-10 minutes  3.23 2.38 
• 11-15 minutes  2.27 2.07 
• O ver 15 minutes  1.40 1.19 
 
T hose who were waiting at a bus  s top with C ountdown found the time 
s ignificantly more enjoyable and productive than those at non C ountdown s tops  
which implies  that knowing when the bus  arrives  heightens  the enjoyment and 
productivity of waiting: 
 
 E njoyable P roductive 
• C ountdown 4.01 3.33 
• No C ountdown 3.47 2.57 
 
However, counter to this , those who did not use live bus  arrival information 
found the time more enjoyable and productive than those who used live bus  
arrival information: 
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 E njoyable  P roductive 
• Used live info 3.35 2.77 
• Did not use live info 4.26 3.23 
 
Activities on the bus 
 
T he main activity undertaken on the bus  was  us ing smartphone (43% ), followed 
by relaxing or looking out of window (36% ), lis tening to mus ic (24% ), reading a 
book, magazine or newspaper (16% ). S ee F igure 12. 
 
F ig ure 12: A c tiv ities  during  the bus  journey  

 
Weighted bas e: A ll participants  (1,421) 
 
As  would be expected, the longer the journey the more activities  were 
undertaken. Most activities  showed a s ignificant increase for trips  over 20 
minutes  compared to trips  of 10 minutes  or less . 
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F ig ure 13: A c tiv ities  during  the bus  journey  by  leng th of journey  

 
Weighted bas e: 1 to 5 minutes  153, 6 to 10 minutes  315, 11 to 20 minutes  452, 21 to 30 
minutes  252, O ver 30 minutes  249 
 
E ating/drinking, reading, talking on the phone and lis tening to mus ic increased 
the most with longer journeys . 
 
Doing nothing decreased from 29%  for trips  of 1-5 minutes  to 10%  for trips  over 
30 minutes   
 
T he 85%  who undertook activities  on the bus  s top undertook 1.9 activities  each 
on average. T here was  a tendency to undertake more activities  on the bus  the 
longer the journey. 
 
 activities  
• 0 to 2 minutes  1.3 
• 3 to 5 minutes  1.6 
• 6 to 10 minutes  1.8 
• 11 to 15 minutes  2.1 
• O ver 15 minutes  2.4 
 
Enjoyment and productivity of wait time 
 
O verall, bus  users  rated time spent on the bus  more highly than time at the bus  
s top, in terms  of both how enjoyable (mean score 5.1) and productive (4.3) that 
time was  (compared to 3.7 and 2.9 respectively). Again, the time was  thought to 
have been more enjoyable than productive. S ee F igure 14. 
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F ig ure 14: R ating  of time s pent on bus  

 
Weighted bas e: A ll participants  (1,421) 
 
T hose who were travelling for leisure purpos es  found the time s ignificantly more 
enjoyable and productive than work commuters  (mean scores  are given below).  

 E njoyable P roductive 
• Work commute 4.76 3.97 
• L eisure 5.56 4.74 
 

3.6 Bus Trip Characteristics 

A number of questions  were asked about the bus  trip both to provide context for 
the s tated preference research and to collect data to allow for disaggregation of 
results . 
 
T his  data covers : 
 
• J ourney purpose 
• Day of trip 
• Weather conditions  
• J ourney S tart P oint 
• F requency of J ourney 
• Whether changes  buses  
• B us  crowding 
• T icket type 
• G roup s ize. 
 
We summarise the findings  in this  section with Appendix A  presenting the 
results  in more detail. 
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J ourney purpos e 
 
T he survey data was  weighted to journey purpose from the B us  User S urvey 
(see Appendix E  for details  on weighting procedures ). 
 
F or over half (52% ) the journey was  a commuting trip. 11%  were on leisure 
trips , 10%  on personal bus iness , 10%  vis iting friends  or relatives , 9%  shopping, 
7%  education commuting and 2%  on employers  bus iness  trips . 
 
Weather 
 
O n the day of the bus  journey, the weather was  typically cold, dry and not very 
windy. 
 
J ourney S tart P oint 
 
F or the majority of bus  users , the origin of the bus  trip was  either home (45% ) or 
workplace (21% ). J us t under a tenth (8% ) s tarted their journey from shops  or a 
shopping centre.  
 
F requenc y of J ourney  
 
O ver a third (36% ) of bus  users  said that they make that same journey five or 
more times  a week, reflecting the high proportion of commuters  in sample. A 
fifth (19% ) make the journey 1 or 2 times  a week and 16%  3 or 4 times  a week. 
 
Whether g ot on firs t bus  
 
Nearly nine tenths  (89% ) got on the firs t arriving bus  that went to their 
des tination Around an eighth (11% ) decided to wait for another one, typically 
because the firs t bus  was  too crowded (6% ).  
 
Whether c hang ed bus es  
 
F ifteen per cent changed buses . 
 
T ime S pent on B us  
 
T he average time spent on the bus  was  22 minutes . A  third spend less  than 10 
minutes  on the bus , 32%  between 11 and 20 minutes  and 36%  spent over 20 
minutes  on the bus . 
 
G roup s ize 
 
A  large majority (84% ) of participants  travelled alone; 16%  travelled with others . 
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T ic k et T ype 
 
T he most common ticket type was  O yster P ay and G o (37% ), followed by 
O yster T ravelcard (35% ) and O yster B us  P ass  (11% ). 9%  used a F reedom or 
concess ionary pass . 
 
L evel of C rowding   
 
F or the majority of participants  (88% ), seats  were available when they boarded 
the bus .  
 
F or jus t over a fifth (21% ) of bus  travellers , the bus  got less  crowded during the 
journey; over a quarter (28% ) say that it did not change and over half (53% ) 
said that it got more crowded. 
 
O ver three quarters  (77% ) did not have to s tand for any part of the bus  journey. 
However, jus t under a quarter (23% ) did; 13%  of the total had to stand for the 
whole journey. 
 

3.7 Participant Demographics 

We summarise the characteris tics  of the sample in this  section with Appendix A  
presenting the results  in more detail. 
 
T he data was  weighted to age and gender from the B us  User S urvey (see 
Appendix E  for details  on weighting procedures ). 
 
A g e 
 
T he median age band for bus  users  in the sample was  21-29 years  old with 
27% . None per cent were aged 17-20 years  old. A  quarter was  aged 30-39, 
17%  40-49, 12%  50-59 and 11 over 60 years  old.  
 
G ender 
 
O verall, 42%  of participants  were male and 58%  of participants  were female.  
 
E mployment s tatus  
 
T hree quarters  of the bus  user sample were employed; 67%  full-time and 8%  
part-time. J us t over a tenth (11% ) were s tudents  and 8%  were retired.  
 
A nnual hous ehold inc ome 
 
Annual household income was  probed. J ust over a fifth (21% ) of participants  
either refused to answer or said they did not know.  
 
T he median income band was  £20-30,000 with 15% . Under a fifth (17% ) had 
incomes  under £20,000, 20%  between £30,000 and £50,000 and 25%  over 
£50,000. 
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E thnic ity  
 
T he majority (70% ) of participants  were from a White background: 44%  White 
B ritish and 26%  White other. A  tenth each were from a B lack or As ian 
background. 
 
S martphone 
 
O ver nine tenths  (91% ) of the sample used a smartphone with iP hone (45% ) 
and Android phones  (42% ) dominant. 
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4. CONCLUSIONS  
 
T he next page summarises  the research s tudy highlighting the objectives , the 
methodology utilised to meet these objectives , the findings  broken down for 
each of the s ix objectives  and the conclus ions . 
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L ive bus  arrival 
information helps  
pass engers  manage 
and reduce their 
expected waiting time: 
- expected waiting 

time reduced from 
8.4 to 4.5 minutes  
per trip for thos e who 
travelled on the low 
frequency routes ; 

-  and 5.4 to 4.3 
minutes  per trip for 
those on the high 
frequency routes .  

56%  of thos e who 
checked live bus  arrival 
information prior to 
arriving at the bus  s top 
changed their 
behaviour bas ed on 
that information:  
– 39%  left later than 

they would have  
– 14%  chos e to use 

another bus  route  
– 13%  went to a 

different bus  s top  

T he value of waiting 
time varies  by 
information channel, 
the travellers ’ journey 
characteris tics  and 
demographics   
- J ourney length, 

purpos e, bus  
frequency and us er 
age were found to 
impact on the 
multiplier. 

- We did not find 
interactions  between 
information channel 
and other factors  

O ur models  s how that 
the waiting time 
multiplier differs  
according to whether 
the us er checks  on 
arrival times  and the 
channel they us e  
- Haven't checked 

(2.3) 
- C hecked us ing 

Mobile (1.8) 
- C hecked us ing 

Internet (1.0) 
- C hecked us ing both 

Mobile and Internet 
(0.8) 

T he recommended 
multiplier from this  
s tudy is  2.0 for bus  
pass enger waiting time 
‘at s top’ vs  ‘on the bus ’. 
T his  is  calculated from 
the choice model with 
a s ample weighted to 
reflect L ondon bus  
us ers . 
- T his  is  lower than the 

DfT  WebT ag value of 
2.5 for commuting 
and other purpos es . 

- It is  an up-to-date, 
L ondon-specific 
value 

T he mos t common 
activity undertaken 
during the wait at s tops  
and on bus  was  us ing 
a phone or 
s martphone:  
- 40%  at s top  
- 43%  on bus .  
- 39%  did nothing at 

the s top.  
T ime s pent on the bus  
was  rated more highly 
than time at the bus  
s top in terms  of how 
enjoyable and 
productive it was  

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

B us  us er s urvey: to gain ins ights  into the impact of live bus  
information on pas s engers ’ perception of waiting time and 
the likelihood that pas s engers  change their behaviour.  

T he objec tiv es  of this  
s tudy  

T he objective of this  s tudy is  to unders tand the impact of live bus  arrival information on perceived waiting times  to unders tand 
how perceived waiting time vary acros s  bus  travellers  and to quantify the relative value of waiting time to in-vehicle time 
(waiting time multiplier). 

O ur res earc h 
methodolog y  

S tated preference s urvey: embedded in the s urvey, to 
quantify the impact of live bus  information on pas s engers ’ 
waiting time and the influence of other factors  on the waiting 
time multiplier  

O ur ev idenc e  
(s ee main text for 
details ) 

C onc lus ions  

We find that where bus  cus tomers  check live bus  information prior to travelling, their expected waiting time is  reduced es pecially for thos e who travelled 
on the low s ervice frequency routes . T he waiting time (multiplier) varies  by the different information channels  available (i.e. mobile & Internet), 
pas s engers ’ journey length/ purpos e and the age of the traveller. T he waiting time multiplier calculated from this  s tudy and recommended for current us e 
is  2.0.  T his  is  a reduction from the current (D fT  – UK  wide) multiplier of 2.5.  
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APPENDIX A 

Journey details and bus user characteristics 

 



 

JOURNEY DETAILS  
 
Journey purpose 
 
T he survey data was  weighted to journey purpose from the B us  User S urvey 
(see Appendix E  for details  on weighting procedures ). 
 
F or over half (52% ) the journey was  a commuting trip.  
 
F ig ure 15: Main purpos e of bus  journey  

 
Weighted bas e: A ll participants  (1,421) 
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Weather 
 
O n the day of the bus  journey, the weather was  typically cold, dry and not very 
windy. 
 

 

 

 
Weighted bas e: A ll participants  (1,421) 
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Journey Start Point 
 
F or the majority of bus  users , the origin of the bus  trip was  either home (45% ) or 
workplace (21% ). J us t under a tenth (8% ) s tarted their journey from shops  or a 
shopping centre.  
 
F ig ure 16: J ourney  s tart point 

 
Weighted bas e: A ll participants  (1,421) 
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P articipants  were asked to mark on a map within the software where their 
journey s tarted and ended. T he data was  saved as  longitude and latitude 
coordinates  in decimal degrees . F igure 17 shows  a heat map of the trip origins .  
 
F ig ure 17: Heat map of bus  trip  orig ins  

 
Weighted bas e: A ll participants  (1,421) 
 
  

 



 

Frequency of Journey 
 
O ver a third (36% ) of bus  users  said that they make that same journey five or 
more times  a week, reflecting the high proportion of commuters  in sample. A 
fifth (19% ) make the journey 1 or 2 times  a week and 16%  3 or 4 times  a week. 
 
F ig ure 18: How often mak e that journey  

 
Weighted bas e: A ll participants  (1,421) 
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Whether got on first bus 
 
Nearly nine tenths  (89% ) got on the firs t arriving bus  that went to their 
des tination. Around an eighth (11% ) decided to wait for another one, typically 
because the firs t bus  was  too crowded (6% ).  
 
T hose who used a smartphone app to get live bus  arrival information were 
s ignificantly less  likely to get the firs t bus  than those who did not get any live 
bus  arrival information: 87%  compared to 92% , indicating they may have used 
the app to help choose another bus .  
 
F ig ure 19: Whether g ot on the firs t bus  that arriv ed that went to their des tination 

 
Weighted bas e: A ll participants  (1,421) 
 
Whether changed buses 
 
F ifteen per cent changed buses . 
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Time Spent on Bus 
 
T he average time spent on the bus  was  22 minutes . 
 
F ig ure 20: T ime s pent trav elling  on the bus  

 
Weighted bas e: A ll participants  (1,421) 
 
Group size 

 
A  large majority (84% ) of participants  travelled alone; 16%  travelled with others . 
 
F ig ure 21: Whether trav elled alone or with others  

 
Weighted bas e: A ll participants  (1,421) 
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Ticket Type 
 
T he most common ticket type was  O yster P ay and G o (37% ), followed by 
O yster T ravelcard (35% ) and O yster B us  P ass  (11% ).  
 
F ig ure 22: T ic k et type 

 
Weighted bas e: A ll participants  (1,421) 
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Level of Crowding  
 
F or the majority of participants  (88% ), seats  were available when they boarded 
the bus . 
 
F ig ure 23: L ev el of c rowing  on the bus  

 
Weighted bas e: A ll participants  (1,421) 
 
F or jus t over a fifth (21% ) of bus  travellers , the bus  got less  crowded during the 
journey; over a quarter (28% ) say that it did not change and over half (53% ) 
said that it got more crowded.  
 
F ig ure 24: Whether lev el of c rowding  c hang ed during  the journey  

 
Weighted bas e: A ll participants  (1,421) 
 
O ver three quarters  (77% ) did not have to s tand for any part of the bus  journey. 
However, jus t under a quarter (23% ) did; 13%  of the total had to stand for the 
whole journey. 
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F ig ure 25: Whether had to s tand for any  part of the bus  journey  

 
Weighted bas e: A ll participants  (1,421) 
 

PARTICIPANT DEMOGRAPHICS 
 
T he data was  weighted to age and gender from the B us  User S urvey (see 
Appendix E  for details  on weighting procedures ). 
 
Age 
 
T he median age band for bus  users  in the sample was  21-29 years  old with 
27% . None per cent were aged 17-20 years  old. A  quarter was  aged 30-39, 
17%  40-49, 12%  50-59 and 11 over 60 years  old.  
 
F ig ure 26: A g e band 

 
Weighted bas e: A ll participants  (1,421) 
 
G ender 
 
O verall, 42%  of participants  were male and 58%  of participants  were female.  
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E mployment s tatus  
 
T hree quarters  of the bus  us er sample were employed; 67%  full-time and 8%  
part-time. J us t over a tenth (11% ) were s tudents  and 8%  were retired.  
 
F ig ure 27: E mploy ment s tatus  

 
Weighted bas e: A ll participants  (1,421) 
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A nnual hous ehold inc ome 
 
Annual household income was  probed. J ust over a fifth (21% ) of participants  
either refused to answer or said they did not know.  
 
T he median income band was  £20-30,000 with 15% . Under a fifth (17% ) had 
incomes  under £20,000, 20%  between £30,000 and £50,000 and 25%  over 
£50,000. 
 
F ig ure 28: A nnual inc ome of hous ehold 

 
Weighted bas e: A ll participants  (1,421) 
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E thnic ity  
 
T he majority (70% ) of participants  were from a White background: 44%  White 
B ritish and 26%  White other. A  tenth each were from a B lack or As ian 
background. 
 
F ig ure 29: E thnic  g roup 

 
Weighted bas e: A ll participants  (1,421) 
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S martphone 
 
O ver nine tenths  (91% ) of the sample used a smartphone with iP hone (45% ) 
and Android phones  (42% ) dominant. 
 
F ig ure 30: S martphone us e 

 
Weighted bas e: A ll participants  (1,421) 
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APPENDIX B 

Questionnaire 

 



 

 

A T  B US  S T O P  R E C R UIT ME NT  Q UE S T IO NNA IR E  
S Y S T E M INF O R MA T IO N: 
Interv iewer number 
Interv iewer name 
Date: 
T ime interv iew s tarted: 
 
B US  S T O P  L O C A T IO N 
INT E R V IE WE R : E NT E R  L O C A T IO N  

1 Holborn C ircus  / F etter L ane 
2 P ortman S treet 
3 P lums tead R oad / W oolwich P ublic Market 
4 S horeditch High S treet 
5 Hammersmith B us  S tation 
6 Harrow B us  S tation 
7 Holloway R oad 
8 S outh K ens ington S tation 
9 Waterloo B ridge / S outh B ank 
10 S treatham S t L eonards  
11 Ilford B roadway 
12 D unton R oad 
13 Mile E nd S tation 
14 Walthams tow B us  S tation 
15 C lapham J unction S tation / S t.J ohn's  H ill 
16 Wes tmoreland R oad / S andford R oad 
17 L ewis ham High S treet / R ennell S treet 
18 B rent P ark T esco 
19 T reaty C entre 
20 E den S treet 
21 S utton G reen 
 

C O UNT DO WN 
INT E R V IE WE R : E NT E R  IF  C O UNT DO WN S IG N A T  S T O P  

Y es  
No 

Introduc tion  
G ood morning/afternoon/evening. My name is  ....... from Accent and I am carrying out research 
for T fL  into bus  travel.  
 
P lease be assured that any answers  you give will be treated in confidence in accordance with the 
C ode of C onduct of the Market R esearch S ociety. 
S c oping  ques tions   
Q 1. Are you waiting for a bus? 

Y es  
No T H A NK  & C L O S E  
 

Q 2. Would you be willing to take part in an online or telephone survey for T rans port for L ondon 
about travel in the C apital regarding and your journey today? T he questionnaire will take 
about 10 minutes  and you will be provided with a £5 voucher to thank you for your time. 

INT E R V IE WE R : E X P L A IN V O UC HE R  WIL L  B E  A WA R D E D O N C O MP L E T IO N O F  
O NL INE  O R  T E L E P HO NE  INT E R V IE W 
Y es , online 
Y es , telephone 
No THANK AND CLOSE 

2967 
Bus Travel Time 

 



 

O ut of s cope THANK AND CLOSE 
 

Q 3. IF  A T  C O UNT DO WN S T O P  A S K : Have you looked at the C ountdown s ign to check your 
bus  arrival time? 
Y es  
No 
 

Q 4. Have you or are you planning to us e an app, a webs ite or S MS  to check the bus  arrival 
time? 
Y es  
No 
 

Q 5. What is  your main journey purpose? 
C ommuting 
B us ines s  
O ther 
C HE C K  Q UO T A S  
 

Q 6. How did you travel to this  bus  s top? 
Walk all way 
O ther 
C HE C K  Q UO T A S  
 

Q 7. In which of these age groups  are you? S HO W S C R E E N 
17-20 
21-29 
30-39 
40-49 
50-59 
60-69 
70+ 
C HE C K  Q UO T A S  
 

Q 8. INT E R V IE WE R  R E C O R D G E NDE R : 
Male 
F emale 
C HE C K  Q UO T A S  
 

Thank you. You are on scope for this research.  
 
IF  Q 2=1: We will email you a link for the online s urvey for you to complete. C an I pleas e take a note of your 
email addres s ? S HO W S C R E E N T O  P A R T IC IP A NT  A ND  A S K  T HE M T O  C O NF IR M T H A T  T HE IR  E -MA IL  
A D D R E S S  IS  C O R R E C T  
IF  Q 2=2: We will ca ll you at a convenient time. C an I pleas e take a note of your phone number? S HO W 
S C R E E N T O  P A R T IC IP A NT  A ND  A S K  T HE M T O  C O NF IR M T H A T  T HE IR  P HO NE  NUMB E R  IS  
C O R R E C T  
Name: 
IF  Q 2=1: E mail addres s : 
IF  Q 2=1: C heck field for email addres s  (IF  NO T  MA T C HE D  – G O  B A C K  T O  “E MA IL  A D D R E S S ”) 
IF  Q 2=2: P hone number (including S T D  code) 
IF  Q 2=2: C heck field for phone number (IF  NO T  MA T C HE D  – G O  B A C K  T O  “P HO NE  NUMB E R ”) 
 

IF Q2=1: P leas e can I take a note of your phone number where we can contact you for quality control purpos es ?  
P hone number (including S T D  code) 
 

Interviewer Confirmation 

 



 

I confirm that this  interview was  conducted under the terms  of the MR S  code of conduct and is  
completely confidential 

Y es   
No 

S Y S T E M INF O R MAT IO N 
T ime interview completed: 
 
 

O NL INE  R E C R UIT ME NT  
 
S Y S T E M INF O R MA T IO N: 
Date: 
T ime interv iew s tarted: 
 
Introduc tion  

 
T hank you for clicking on the link. 
 
T his  questionnaire concerns  waiting times  for L ondon buses  and is  being conducted by Accent 
on behalf of T ransport for L ondon. 
 
P lease be assured that any answers  you give will be treated in confidence in accordance with the 
C ode of C onduct of the Market R esearch S ociety. 
 
Q 1. When was  the las t time you caught a bus  in L ondon? 

T oday 
Y es terday 
2-3 days  ago 
4-5 days  ago 
6-7 days  ago 
8-14 days  ago 
More than two weeks  ago T H A NK  & C L O S E  
Never caught a bus  T H A NK  & C L O S E  
 

Q 2. T hinking about the most recent day you caught a bus , please answer the following 
questions . D id you make both an outward and a return bus  trip? 
Y es , one outward and return bus  trip 
Y es , more than one outward and return bus  trip 
No, jus t a s ingle leg bus  trip 
 
L E G  
If Q 2=1 or 2 AND  R AND O M = 1 L E G  = “the outward leg of” 
If Q 2=1 or 2 AND  R AND O M = 2 L E G  = “the return leg of” 
If Q 2=3 L E G  = “ ” 
  

Q 3. What was  your main journey purpose of #L E G # this  bus  journey? 
C ommuting 
B us ines s  
O ther 
C HE C K  Q UO T A S  
 

Q 4. How did you travel to the bus  s top? 
Walk all way 
O ther 
C HE C K  Q UO T A S  

 



 

 
T he res t of the questionnaire may take about 10 minutes  to complete. If in response to a question 
you are unsure of the precise details , please give us  an approximate answer if poss ible. 

G O  T O  Q 2 O N MA IN 
 

MA IN C A T I/O NL INE  Q UE S T IO NNA IR E  
 
T hank you very much for agreeing to complete this  on-line survey which is  being conducted by 
Accent on behalf of T ransport for L ondon into bus  travel. T his  research is  conducted under the 
terms  of the MR S  code of conduct and is  completely confidential. If you would like to c onfirm 
Accent’s  credentials  pleas e call the MR S  free on 0500 396999. 
 
Any answer you give will be treated in confidence in accordance with the C ode of C onduct of the 
Market R es earch S ociety. 
 
T he questionnaire will take about 10 minutes  to complete. If in response to a question you are 
unsure of the precise details , please give us  an approximate answer if poss ible.  
 
As  a thank you for your time you will be provided with a £5 Amazon, M&S  or B oots  voucher or we 
can make a donation of the same amount to a charity.  
 
F or convenience you can s top and return to complete the questionnaire as  many times  as  you 
wish, although once submitted you will not be able to enter again. 
 
L O C A T IO N (F R O M R E C R UIT ME NT  Q UE S T IO NNAIR E ) 
D A T E  (F R O M R E C R UIT ME NT  Q UE S T IO NNAIR E ) 
P UR P O S E  (F R O M R E C R UIT ME NT  Q UE S T IO NNAIR E ):  
IF  P UR P O S E =1 R Q P UR P O S E  = “commuting” 
IF  P UR P O S E =2 R Q P UR P O S E  = “bus ines s ” 
IF  P UR P O S E =1 R Q P UR P O S E  = “ ” 
Details  of bus  journey  
Q 1. IF  O N S T R E E T  R E C R UIT E D: When we contacted you in #L O C AT IO N# on #D AT E #, you 

were in the course of making a bus  journey.  
 
Were you on the outward or return part of your journey? 
O utward (for example from home) 
R eturn  
S ingle journey only 
 
L E G : 
IF  Q 1=1 L E G =”outward” 
IF  Q 1=2 L E G =”return” 
IF  Q 1=3 L E G =”” 
 
L E G 2: 
IF  Q 1=1 L E G 2 O R  O NL INE  S AMP L E  L E G  = 1 =”the outward part of your” 
IF  Q 1=2 L E G 2 O R  O NL INE  S AMP L E  L E G  = 2 =”the return part of your” 
IF  Q 1=3 L E G 2 O R  O NL INE  S AMP L E  L E G  = 3 =”your” 
 

Q 2. IF  Q 1=1 (O UT WA R D ) O R  O NL INE  S A MP L E  L E G  = 1 A S K : Where did the outward part 
of your journey s tart? 
IF  Q 1=2 (R E T UR N L E G ) O R  O NL INE  S A MP L E  L E G  = 2 A S K : Where did the return part 
of your journey s tart?   
IF  Q 1=3 (S ING L E ) O R  O NL INE  S A MP L E  L E G  = 3 A S K : Where did your journey s tart? 

 



 

Home 
S chool/college/univers ity  
Normal workplace 
O ther workplace/meeting 
S hops /s hopping centre 
R es taurant/café/bar  
Home of friends  or relatives  
S port or entertainment location (eg cinema) 
P ers onal bus ines s  location (eg hos pita l, bank) 
O ther (pleas e type in) 
 

Q 3. At what time did you arrive at the bus  s top? 24 HO UR  C L O C K , for ex ample 2pm is  
14:00. IF  Y O U DO N’T  K NO W P L E A S E  E S T IMA T E  
 

Q 4. IF  O NL INE  S A MP L E : In which part of L ondon did you board the bus? 
 

Q 5. Where did you board the bus  for #L E G 2#journey? C lick on the map below to show the 
s tarting location9 

 
 

Q 6. And where did you get off the bus  for #L E G 2# journey? C lick on the map below to show 
the destination1 P R O B E  L O C A T IO N  

 
 
C HE C K : IF  Q 5=Q 6. IF  S O  AS K  P AR T IC IP ANT  T O  C HE C K  R E S P O NS E S  
 

Q 7. O n what day of the week was  the bus  journey? 
Monday  
T ues day  
Wednes day  
T hurs day  
F riday  
S aturday  
S unday 
 

9 HO VE R  B UT T O N WIT H F O L L OWING  T E X T : Y ou can zoom in by clicking on the map or by us ing the zoom 
controls  to the left of the map. Y ou can move the location by clicking and dragging or by us ing the controls  on the top 
left of the map.  
When you have located the location click on the forward arrow at the bottom of the s creen 

 

                                            



 

Q 8. What was  the main purpose of your bus  journey? 
C ommuting to/from work 
C ommuting to/from place of education  
E mployers  bus ines s  
S hopping  
V is iting friends /relatives  
S port/entertainment 
O ther leis ure 
P ers onal bus ines s  
 

Q 8a  What number bus  did you catch? 

    

D on’t remember 
 

Q 8b D id you get on the firs t bus  that arrived that went to your destination?  
Y es  
No, it was  too crowded 
No, it was  a  longer route than a following bus  
No, other (pleas e type in) 
 

Q 9. Did you change buses? 
Y es  
No 
 

Q 10. How long did you spend travelling on the #Q8A# bus? IF  Y O U DO N’T  R E C A L L  P L E A S E  
G IV E  Y O UR  B E S T  E S T IMA T E   
… ..Minutes   
R ANG E  1- 120 
 

Q 11. O n average, how often do you make this  journey?  
5 or more times  a week 
3-4 times  a week 
1-2 times  a week  
1-3 times  a month  
L es s  than once a month 
F irs t time 
 

Q 12. Did you travel alone or with others? 
Alone 
With others  
 

Q 13. What form of ticket did you use? 
O ys ter (P ay and G o) 
O ys ter (B us  P as s ) 
O ys ter (T ravelcard) 
C ontactles s  payment card 
Mobile payment application (eg Apple P ay, B arclaycard C ontactles s  Mobile, bP ay, T ag, Wris tband) 
P aper ticket (D ay B us  P as s , T ravelcard or T ram P as s ) 
F reedom pas s /C onces s ionary bus  pas s  
O ther (pleas e type in) 
 

Q 14. What was  the weather like? P L E A S E  T IC K  O NE  F R O M E A C H C A T E G O R Y  R E A D O UT  
D ry/rain  

 



 

S unny 
C loudy and dry 
L ight rain 
Heavy ra in 
Wind 
Very windy 
Q uite windy 
S till 
T emperature 
Very cold 
C old 
Mild 
Hot 
 
O ther (pleas e type in) 
D on’t remember 

Q 15.  

B us  waiting  time information 
Q 16. D id you use any of the following to get live bus  arrival time information? R E A D O UT  

MUL T I R E S P O NS E  
S martphone/T ablet app (eg L ondon B us  L ive C ountdown, L ive L ondon B us  T racker, C itymapper, G oogle 
Maps  etc) 
Internet s ite (eg L ive bus  arrivals , J ourney P lanner etc) 
S MS  (eg text to 87287 with bus  s top code) 
No, none of the above G O  T O  Q 16A  
 

Q 16a IF  Q 16_4=1 (NO , NO NE  O F  T HE  A B O V E ) A S K : How did you plan your arrival time to the 
s top? 
I didn’t, I jus t turned up 
I know when the bus  is  due to arrive 
I know the bus  is  frequent s o I jus t turned up. 
O ther (pleas e type in) 
G O  T O  Q 21 
 

Q 17. D id you check live bus  arrival time information before you got to the bus  s top?  
Y es  
No G O  T O  Q 21 
 

Q 18. IF  Q 17=1 (Y E S ) A S K : Where did you check live bus  arrival time information? MUL T I 
R E S P O NS E  
At home 
At workplace 
At res taurant, café, bar 
O n s treet 
O n train, tram or other bus  
O ther (pleas e type in) 
 

Q 19. D id checking live bus  arrival time information before you got to the bus  s top lead you to 
doing any of the following?  R E A D  O UT  
L eave later than you would have 
G o to a different s top 
Us e another bus  route 
Us e another means  of travel  
No 
 

Q 20. How accurate would you say the live bus  arrival time information was ? 

 



 

S pot on 
1-2 minutes  out 
3-5 minutes  out 
More than 5 minutes  out 
 

Details  of wait at s top 
Q 21. B efore arriving at the bus  s top, how long did you expect to have to wait for the bus  at the 

s top?  
Minutes  
R ANG E  1- 60 
 

Q 22. Did the stop have a C ountdown s ign? 
Y es  
No 
 

Q 23. IF  Q 22=1 (Y E S ) A S K : D id you refer to the C ountdown s ign to check your bus  arrival time? 
Y es  
No 
 

Q 24. How long did you wait at the bus  s top before your bus  arrived? IF  Y O U DO N’T  R E C A L L  
P L E A S E  G IV E  Y O UR  B E S T  E S T IMA T E .  
Minutes  
R ANG E  1- 60 

A c tiv ities  at bus  s top 
Q 25. Y ou said you waited #Q 24# minutes  for the bus  at the bus  s top. In that time, which of the 

following activities  did you do: R E A D O UT  MUL T I R E S P O NS E  
Us ing tablet (eg to read, watch T V, brows e the internet, email, us e s ocial media etc) 
Us ing S mart phone/B lackberry/phone (eg to brows e the internet, email, us e s ocia l media etc) 
T alking on phone 
R eading a book/magaz ine/news paper  
E ating/drinking 
T alking to travelling companions /other travellers  
L is tening to mus ic 
P lanning things  
R elax ing 
D oing nothing 
O ther 
 

Q 25B  IF  MO R E  T HA N O NE  ME NT IO NE D A T  Q 25 A S K : And what do you spend most of your 
time doing at the bus  stop? P R 0MP T  
A L L  T IC K E D  IN Q 25 
 

Q 25C  S C A L E  
 

Q 25D T hinking about what you did at the bus  s top, how productive would you say this  time was? 
R E A D O UT  S C A L E  
0 – It was  completely unproductive  
1 
2 
3 
4 
5 
6 
7 

 



 

8 
9 
10 – It was  very productive  
D on’t know 
 

Q 25e And how enjoyable would you say this  time was? R E A D O UT  S C A L E  
0 – It was  completely unenjoyable  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 – It was  very enjoyable  
D on’t know 

A c tiv ities  on bus  
Q 26. Y ou said that your one way bus  journey took #Q 10# minutes . In that time, which of the 

following activities  did you do? R E A D O UT  MUL T I R E S P O NS E  
Us ing tablet (eg to read, watch T V, brows e the internet, email, us e s ocial media etc) 
Us ing S mart phone/B lackberry/phone (eg to brows e the internet, email, us e s ocia l media etc) 
T alking on phone 
R eading a book/magaz ine/news paper  
E ating/drinking 
T alking to travelling companions /other travellers  
L is tening to mus ic 
P lanning things  
R elax ing/looking out of window  
D oing nothing 
O ther 
 

Q 27. IF  MO R E  T HA N O NE  ME NT IO NE D A T  Q 26 A S K : And what do you spend most of your 
time doing on your journey? P R 0MP T  
A L L  T IC K E D  IN Q 26 
 

Q 28.  
 

Q 29. T hinking about what you did on the bus , how productive would you say this  time was? 
R E A D O UT  S C A L E  
0 – It was  completely unproductive  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 – It was  very productive  
D on’t know 
 

Q 30. And how enjoyable would you say this  time was? R E A D O UT  S C A L E  
0 – It was  completely unenjoyable  
1 

 



 

2 
3 
4 
5 
6 
7 
8 
9 
10 – It was  very enjoyable  
D on’t know 
 

Q 31. When you boarded the bus , how crowded was  it?  P R 0MP T  
IF  S O L US  (IE  Q 12=1): P lenty of s eats  free and did not have to s it next to anyone 
IF  S O L US  (IE  Q 12=1): A  few s eats  free but had to s it next to s omeone. No one s tanding 
IF  NO T  S O L US  (IE  Q 12=2): C ould s it with people travelling with me 
IF  NO T  S O L US  (IE  Q 12=2): C ould not s it with people travelling with me 
IF  S O L US  (IE  Q 12=1): A  few s eats  free but had to s it next to s omeone. S ome people were s tanding  
IF  NO T  S O L US  (IE  Q 12=2): A  few s eats  free but could not s it with people travelling with me. No one 
s tanding 
IF  NO T  S O L US  (IE  Q 12=2): A  few s eats  free but could not s it with people travelling with me. S ome people 
were s tanding 
No s eats  free – a few others  s tanding  
No s eats  free – dens ely packed 
 

Q 32. As  the journey progressed, did the crowding level change? P R 0MP T  
It hardly changed 
It got a little more crowded 
It got a lot more crowded 
It got a little les s  crowded 
It got a lot les s  crowded 
 

Q 33. Did you s tand for any part of your bus  journey? P R 0MP T  
Y es , a ll of it 
Y es , about three quarters  of it 
Y es , about half of it 
Y es , about a quarter of it 
No, none of it 
 

S tated preferenc e 
P lease imagine that you are making the same journey again, under the same circumstances .  
 
We would now like you to cons ider a series  of s ituations  where you have a choice between two 
different bus  options  for that journey but that the expected waiting time for the bus  and the travel 
time on the bus  may differ. 
 
P lease imagine that these are the options  and information available to you and indicate which of 
the bus  options  you would chose for this  journey, or whether you would decide not to use either 
bus  under the conditions  presented. 
 
C hoic e S c enario  1 

   
  

J ourney A  J ourney B  I would not 
travel by bus  

E x pec ted Waiting  
T ime 8 mins  5 mins    

E x pec ted J ourney 
T ime 10.5 mins  15 mins    

 



 

C hoic e  ⃝ ⃝ ⃝ 
 
D iag nos tic s  
Q 34. Were you able to unders tand the choice s ituations  as  they were presented?  

Y es   
No  
 

Q 35. How easy did you find it choos ing between the options  above? 
Very eas y 
Moderately eas y 
Moderately difficult 
Very difficult 
 

Q 36. When cons idering the options  which of the following factors  did you cons ider?  
E xpected waiting time 
E xpected journey time 
T otal time 
None of above 

 
C las s ific ation Q ues tions  
We would now jus t like to ask a few questions  which will help us  to unders tand some of the 
information you have provided us  with. P lease be assured that all details  you give will be treated 
with the s trictes t confidence. 
Q 37. In which of the following age categories  are you in?  R E A D O UT  

17-20 
21-29 
30-39 
40-49 
50-59 
60-69 
70+ 
 

Q 38. What is  your gender? 
Male 
F emale 
 

Q 39. What is  your employment s tatus?  
F ull time paid employment  
P art time paid employment   
F ull time s elf-employment 
P art time s elf-employment 
S tudent  
Waiting to take up a job  
Unemployed  
Unable to work  
R etired  
L ooking after home/family  
O ther  
 

Q 40. We would now like you to think about the annual income of your hous ehold as  a whole. 
T his  question is  being asked because T fL  want to unders tand how the responses  to the 
survey vary by income. P lease note that, like all information in this  survey, this  data will be 
confidential and used for analys is  purposes  only. Which of the following best represents  

 



 

the gross  annual income, before deductions  for tax and National Insurance, for your 
household?  R E A D  O UT  
Under £10K   
£10-20K   
£20-30K   
£30-40K   
£40-50K   
£50-75K   
£75-100K   
More than £100K  
D on’t know  
P refer not to s ay 
 

Q 41. T o which of these ethnic groups  do you cons ider you belong?  R E A D O UT  
A: WHITE 
B ritis h 
Iris h 
Any other White background 
B: MIXED  
White and B lack C aribbean 
White and B lack African 
White and As ian 
Any other Mixed background 
C: ASIAN OR ASIAN BRITISH 
Indian 
P akis tani 
B anglades hi 
Any other As ian background 
D: BLACK OR BLACK BRITISH 
C aribbean 
African 
Any other B lack background 
E: CHINESE OR OTHER ETHNIC GROUP 
C hines e 
Any other ethnic group 
P refer not to s ay 
 

Q 41b Which of the following smartphone devices  do you use?  
None 
Apple e.g. iP hone 
B lackberry 
Android phone e.g. S ams ung G alaxy 
Windows  phone e.g. Micros oft L umia 
O ther s martphone (pleas e s pecify) 
 

Q 42. IF  O N S T R E E T  R E C R UIT E D: T hat was  the las t question. T hank you very much for taking 
part in this  research. 
 
Accent, on behalf of T fL , would like to thank you for taking the time to complete this  
questionnaire. As  mentioned, we will provide you with a £5 Amazon, B oots  or M&S  
voucher or make a donation to a charity on your behalf. C harity donations  will be to 
MacMillan C ancer S upport (charity number 261017). P lease tell us  which you would 
prefer?  
Amazon voucher 
B oots  voucher 
M&S  voucher 
C harity donation G O  T O  Q 44 
 

 



 

Q 43. IF  O N S T R E E T  R E C R UIT E D: Q 42=1 O R  3 A S K : We will send your #Q 42# to an email 
address , or if you prefer, to a postal address . Y ou should receive it by the end of April. 
P lease either enter your email address  or full name and postal address  if you would prefer 
it to be posted. 
Q 42=2 A S K : We will pos t the B oots  voucher to your postal address . Y ou should receive it 
within four weeks . In order for us  to do so, please enter your full name and postal address . 
IF  Q 42=1 or 3: E mail addres s : p leas e type in  P os tal addres s : p leas e type in  
IF  Q 42=2: P os tal addres s : p leas e type in  
 

Q 44. We really appreciate the time that you have given us  today. Would you be willing to be 
contacted again for clarification purposes  or be invited to take part in other res earch for 
T ransport for L ondon? 
Y es , for both clarification and further res earch  
Y es , for clarification only  
Y es , for further res earch only  
No 
 

T hank you for your help in this  research 
 
T hank you. T his  research was  conducted under the terms  of the MR S  code of conduct and is  
completely confidential.  
 
S Y S T E M INF O R MA T IO N 
T ime interv iew c ompleted: 

 



 

APPENDIX C 

Methodology 
  

 



 

At bus stop recruitment 
 
Interviewers  recorded refusals , out of scopes  and the number of interviews  
achieved for each hour period during their shift. T hey also recorded any 
comments  about factors  which might affect the fieldwork. 
 
B us  s tops  were chosen to represent a range of types  covering: 
 
• Whether C ountdown or not 
• High and low frequency bus  services  
• S pread of zones   
• S pread of geographic location. 
 
T he lis t of 21 s tops  chosen is  shown below. Maps  of each stop are shown in 
Appendix C . 
 

# S top Name C ount-
down Z one 

B oroug h L ow 
freq. 

1 Holborn C ircus  / F etter L ane  1 C ity of L ondon 0 
2 P ortman S treet  1 C ity of Wes tmins ter  0 
3 P lums tead R oad / W oolwich P ublic 

Market  4 
G reenwich  0 

4 S horeditch High S treet Y  1 Hackney  0 
5 Hammersmith B us  S tation Y  2 

Hammersmith and 
F ulham  0 

6 Harrow B us  S tation  4 Harrow  0 
7 Holloway R oad Y  2 Is lington  0 
8 S outh K ens ington S tation  1 K ens ington and C hels ea 0 
9 Waterloo B ridge / S outh B ank  1 L ambeth  0 
10 S treatham S t L eonards  Y  3 L ambeth  2 
11 Ilford B roadway Y  4 R edbridge  0 
12 D unton R oad Y  2 S outhwark  0 
13 Mile E nd S tation Y  2 T ower Hamlets   0 
14 Walthams tow B us  S tation  4 Waltham F ores t  2 
15 C lapham J unction S tation / S t.J ohn's  

H ill Y  2 
Wands worth  2 

16 Wes tmoreland R oad / S andford R oad  4 B romley  3 
17 L ewis ham High S treet / R ennell S treet  3 L ewis ham  3 
18 B rent P ark T esco  3 B rent  5 
19 T reaty C entre  4 Houns low  5 
20 E den S treet  4 K ings ton upon T hames   5 
21 S utton G reen Y  4 S utton  5 

 
A ll locations  were covered for two shifts  except the following which were 
covered for one shift: 
 
• 2 P ortman S treet 
• 6 Harrow B us  S tation 
• 9 Waterloo B ridge/S outh B anks  
• 10 S treatham S t L eonards  
• 13 Mile E nd S tation 
• 16 Westmoreland R oad/S andford R oad 
 

 



 

 
T he scheduled 35 shifts  took place between 12 and 24 March 2016. An 
additional two shifts  were undertaken on 29 March to increase the response.  
 
O verall, 1,397 recruitment interviews  were undertaken (target = 1,400) with 
1,156 emails  and 241 phone recruits  
 
Q uotas  were broadly met: 
 
• Main journey purpose: commuting 48%  (minimum 40% ) 
• Access  mode to s top: walk 49%  (minimum 50%  walk) 
• Age:  

− under 29 years  39%  (minimum 20% )  
− 30-49 years  41%  (minimum 25% ) 
− 50+ years  20%  (minimum 15% )  

• G ender:  
− Male 39%  (minimum 40%  male) 
− F emale 61%  

 
C AT I interviews  took place from 17 March to 3 April. T here were 241 numbers  
uploaded to the telephone unit and 97 interviews  undertaken.  
 
T he average interview length by phone was  17 minutes . 
 
Oystercard Sampling Method 
 
T fL  sampled their database of O ys tercard holders  by selecting those who had 
used bus  at leas t twice in the preceding eight weeks . 
 
P otential participants  were sent emails  with a link to an online survey.  
 
T he online survey included scoping questions  to ensure that the participants  
had made a recent bus  trip within las t two weeks . 
 
 

 



 

 
A  sample of at leas t 1,000 completes  were aimed for and 1,006 completes  were 
achieved. 693 entered the survey but did not complete, with 221 jus t opening 
the landing page and not proceeding further. T he average questionnaire 
completion length was  13 minutes . 
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2967 Value of Time for Bus Passengers – pilot report 
 
Background 
 
T he key driver for bus  user satis faction is  reliability which is  comprised of journey 
time and the time waited to catch the bus . T he latter is  very much influenced by 
passenger perceptions  of waiting times . 
 
C urrently, bus  passenger waiting time is  valued at 2.5 times  the value of in-vehicle 
journey time. T his  factor is  used in bus iness  cases  for service changes .  
 
It is  thought that recent technological changes  allowing for many bus  passengers  to 
access  ‘live’ waiting time (through C ountdown, S martphone or tablet apps , the 
internet and S MS ) when waiting for buses  or even before arrival at the s top may 
reduce the negative impact of waiting time. In addition, the availability of such 
information may lead to behavioural change, for example, delay leaving home or 
work (this  reducing the time waiting at the s top), walking to the next s top, doing 
something else like shopping, changing route or mode. 
 
T herefore, research is  required to assess  whether there is  a case for adjus ting the 
wait time multiplier and, if s o, to what.  
 
A lthough C ountdown has  been available at bus  s tops  s ince 1992, the real explos ion 
in waiting time information has  been much more recent with the boom in S martphone 
use with associated travel apps . 
 
T fL  wishes  to unders tand the impact of live bus  arrival information on perceived 
waiting times  to ensure the continued accuracy of the multiplier and the process  
itself. 
 
Methodology  
 
T wo methods  were adopted: 
 
• at bus  s top recruited bus  users  (with a follow up online or telephone survey)  
• online interviews  with a sample of bus  users  supplied by T fL  from their O ys ter 

user database 
 
At bus stop recruited bus users 
 
T he pilot intercept C AP I survey was  administered face-to-face us ing Android tablets  
at the following locations  on F riday 26 F ebruary:  
 
  

 



 

Hammersmith B us  S tation (s top C ) 

 

 
 
Mile E nd (S top A) 

 
 
Walthamstow B us  S tation(s top D) (s top D ) 

 

 
 
  

 



 

L ewisham High S treet / R ennell S treet S treet (L ewisham High S t P olice S tn (S top H)) 

 
 
B us  users  were approached us ing a random 1 in n approach at bus  s tops . H igh 
vis ibility jackets  were worn. 
 
A  few scoping questions  were asked to ensure that the sample quotas  can be met.  
 
If in scope, participants  were invited to undertake a follow-up survey on-line or by 
phone. If yes , we 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).  
 
Interviewers  recorded refusals , out of scopes  and the number of interviews  achieved 
for each hour period during their shift. T hey also recorded any comments  about 
factors  which might affect the fieldwork. 
 
O verall, the four interviewers  undertook 164 interviews  with in scope passengers  of 
which 134 gave email addresses  and 30 phone numbers  for a follow up interview. 
 
C us tomised emails  with a link to the online questionnaire were automatically sent 
from the tablets  at the end of the shift.  
 
Nine of the emails  bounced, because of incorrect email addresses . O f the remaining 
125, 39 have completed and 10 entered but did not complete. T his  represents  a 
response rate of 29%  on emails  collected. 
 
T he 30 phone numbers  were loaded on to our telephone unit server and so far 3 
interviews  have been undertaken. 
 
At Stop Recruitment questionnaire data 
 
T he number of recruitment interviews  by location was : 
• Hammersmith B us  S tation 39 
• Mile E nd S tation 47 
• Walthamstow B us  S tation 39 
• L ewisham High S treet / R ennell S treet 39 
B as e 164 
 
T hree of the s tops  had C ountdown: 

 



 

• Y es  76%  
• No 24%  
B as e 164 
 
F orty four per cent walked all the way to the bus  s top: 
• Walk all way 44%  
• O ther 56%  
B as e: 164 
 
F our fifths  at C ountdown s tops  had looked at the C ountdown s ign to check their bus  
arrival time. 
• Y es  80%  
• No 20%  
B as e: 125 at C ountdown s tops  
 
About half used or were planning to use an app, a webs ite or S MS  to check the bus  
arrival time: 
• Y es  49%  
• No 51%  
B as e: 164 
 
T here was  a minimum quota of 40%  for commuting based on the B us  User survey.  
T he main journey purpose for the sample was : 
 
• C ommuting 58%  
• B us iness  12%  
• O ther 31%  
B as e: 164 
 
T here were age quotas  as  follows , based on the B us  User survey: under29 min 20% , 
30-49 min 25% , 50+ min 15% . T he age group profile met these quotas : 
 
• 17-20 22%  
• 21-29 29%  
• 30-39 18%  
• 40-49 15%  
• 50-59 12%  
• 60-69 4%  
• 70+ 1%  
B as e: 164 
 
T here was  a gender quota of minimum 40%  males : 
 
G ender 
• Male 42%  
• F emale  58%  
B as e: 164 
 
O verall, there were no is sues  with the adminis tration of the survey or with the 
questionnaire. 
 
On line sample recruitment questions 
 

 



 

20,000 invites  were sent rather than 2,000 so the response was  much higher than 
planned. We show the top lines  from the firs t 319 responses . 
 
• L as t time caught bus  in L ondon 

− T oday 47%  
− Y esterday 25%  
− 2-3 days  ago 18%  
− 4-5 days  ago 6%  
− 6-7 days  ago 2%  
− 8-14 days  ago 3%  

B as e: 319 
 
• Did you make both an outward and a return bus  trip? 

− Y es , one outward and return bus  trip 48%  
− Y es , more than one outward and return bus  trip 14%  
− No, jus t a s ingle leg bus  trip 38%  

B as e: 319 
 
•  What was  your main journey purpose of this  bus  journey? 

− C ommuting 66%  
− B us iness  8%  
− O ther 27%  

B as e: 319 
 
Note that a detailed purpose question is  in the main part of the questionnaire. We can 
use this  to manage purpose quotas  if required. 
 
• How did you travel to the bus  s top? 

− Walk all way 84%  
− O ther 16%  

B as e: 319 
 
Main Questionnaire Top Lines 
 
• L eg of journey 

− O utward  18%  
− R eturn  77%  
− S ingle journey only 5%  

B as es : 39 
 
T he O ystercard sample who made return trips  were randomly allocated a leg: 34%  
outward, 28%  return.  
  

 



 

 A t s top O ys terc ard 
• Where did the journey s tart? 

− Home 33%  59%  
− S chool/college/univers ity  10%  3%  
− Normal workplace 26%  17%  
− O ther workplace/meeting 13%  3%  
− S hops/shopping centre 10%  3%  
− R estaurant/café/bar  0%  3%  
− Home of friends  or relatives  3%  2%  
− S port or entertainment location (eg cinema)3%  4%  
− P ersonal bus iness  location (eg hospital, bank)0%  1%  
− O ther (please type in) 3%  5%  

B as es :  39 319 
 
 A t s top O ys terc ard 
• What was  the main purpose of your bus  journey? 

− C ommuting to/from work 49%  58%  
− C ommuting to/from place of education  18%  9%  
− E mployers  bus iness  0%  2%  
− S hopping  13%  7%  
− V is iting friends/relatives  5%  7%  
− S port/entertainment 3%  5%  
− O ther leisure 8%  8%  
− P ersonal bus iness  5%  5%  

B as es :  39 319 
 
 A t s top O ys terc ard 
• Did you get on the firs t bus  that arrived that went to your destination?  

− Y es  92%  85%  
− No, it was  too crowded 5%  12%  
− No, it was  a longer route than a following bus0%  2%  
− No, other (please type in) 3%  2%  

B as es :  39 319 
 
‘O ther’ comments  were: 
• B ecause it doesn’t go through the route I normally go to 
• G ot on firs t bus , but it had a collis ion with a van and people s tarted shouting so 

got on next bus  instead 
• I did not want to take 188 because it terminated at E lephant and C as tle or it 

changed drivers . It wastes  my time. 
• T his  is  the only bus  that takes  me to S t T homas ' Hospital 
• T ook too long 
• two arrived at once so I got on the second bus  
 
 A t s top O ys terc ard 
• Did you change buses? 

− Y es  13%  13%  
− No 87%  87%  

B as es :  39 319 
 
• How long did you spend travelling on the x [bus  number] bus?  
F or at s top sample: R ange between 2 and 60 minutes  with a mean of 21 minutes  and 
a median of 30 minutes . 

 



 

F or O ys tercard sample: R ange between 2 and 60 minutes  with a mean of 22 minutes  
and a median of 10 minutes . 
 A t s top O ys terc ard 
• O n average, how often do you make this  journey?  

− 5 or more times  a week 26%  38%  
− 3-4 times  a week 21%  20%  
− 1-2 times  a week  26%  22%  
− 1-3 times  a month  8%  10%  
− L ess  than once a month 13%  10%  
− F irs t time 8%  4%  

B as es :  39 319 
 

 A t s top O ys terc ard 
• Did you travel alone or with others? 

− Alone 90%  85%  
− With others  10%  15%  

B as es :  39 319 
 

 A t s top O ys terc ard 
• What form of ticket did you use? 

− O ys ter (P ay and G o) 31%  42%  
− O yster (B us  P ass ) 18%  9%  
− O yster (T ravelcard) 23%  42%  
− C ontactless  payment card 13%  4%  
− Mobile payment application  0%  0%  
− P aper ticket 8%  1%  
− F reedom pass/C oncess ionary bus  pass  8%  2%  
− O ther (please type in) 0%  1%  

B as es :  39 319 
 A t s top O ys terc ard 
 

• What was  the weather like?  
• Dry/rain 

− S unny 26%  24%  
− C loudy and dry 74%  48%  
− L ight rain 0%  25%  
− Heavy rain 0%  3%  

• Wind 
− V ery windy 3%  11%  
− Q uite windy 41%  53%  
− S till 56%  36%  

• T emperature 
− V ery cold 13%  21%  
− C old 74%  73%  
− Mild 13%  6%  
− Hot 0%  0%  
− Don’t remember 0%  1%  

B as es :  39 319 
 
Bus waiting time information 
 A t s top O ys terc ard 
• Did you use any of the following to get live bus  arrival time information?  

− S martphone/T ablet app 54%   56%  
− Internet s ite  8%  12%  

 



 

− S MS   0%  1%  
− No, none of the above  41%  33%  

B as es :  39 319 
 

 A t s top O ys terc ard 
• IF  NO , NO NE  O F  T HE  A B O V E : How did you plan your arrival time to the s top? 

− I didn’t, I just turned up 75%  78%  
− I know when the bus  is  due to arrive 25%  17%  
− O ther (please type in) 0%  6%  

B as es  (didn’t us e anything to check times  before arrival):  16 107 
 

‘O ther’ comments  were: 
• E stimate 
• it is  a lways  a nightmare the 77 bus  never comes  when it is  said on the board 
• T ime shown at bus  s top 
• when the train arrived 
 

 A t s top O ys terc ard 
• IF  G O T  L IV E  B US  A R R IV A L  T IME  INF O : D id you check live bus  arrival time 

information before you got to the bus  s top?  
− Y es  70%  63%  
− No  30%  37%  

B as es : thos e who got live bus  arrival time info 23 215 
 

 A t s top O ys terc ard 
• IF  C HE C K E D L IV E  B US  A R R IV A L  T IME  INF O  B E F O R E  G O T  T O  T HE  B US  

S T O P : Where did you check live bus  arrival time information?  
− At home 13%  53%  
− At workplace 13%  10%  
− At res taurant, café, bar 6%  2%  
− O n s treet 50%  47%  
− O ther (please type in) 25%  8%  

B as es : thos e who checked arrival time info 16 136 
 
‘O ther’ comments  were: 
• before I left my partner's  house 
• bus  finder app 
• My phone 
• O n my phone 
• O n previous  bus  
• O n the board in the bus  s tation 
• O n train 
• O n train journey 
• while arriving to L ewisham DL R  s tation 
• whils t driving with my husband 
 
R ec ommendation 
S uggest adding code: ‘on train, tram or other bus ’ 
 
 A t s top O ys terc ard 
• Did checking live bus  arrival time information before you got to the bus  stop lead 

you to doing any of the following?  
− L eave later than you would have 22%  30%  

 



 

− G o to a different s top 9%  10%  
− Use another bus  route 0%  8%  
− Use another means  of travel  0%  6%  
− No 70%  62%  

B as es : thos e who got live bus  arrival time info 23 215 
 
 A t s top O ys terc ard 
• How accurate would you say the live bus  arrival time information was ? 

− S pot on 22%  33%  
− 1-2 minutes  out 48%  47%  
− 3-5 minutes  out 22%  13%  
− More than 5 minutes  out 9%  7%  

B as es : thos e who got live bus  arrival time info 23 215 
 
Details of wait at stop 
 
• B efore arriving at bus  s top, how long did you expect to have to wait for the bus  at 

the s top?  
F or at s top sample: T he range was  between 1 and 15 minutes  with a mean of 7 
minutes  and median of 5 minutes . 
F or O ys tercard sample: T he range was  between 1 and 20 minutes  with a mean of 5 
minutes  and median of 5 minutes  
 
 A t s top O ys terc ard 
• Did the stop have a C ountdown s ign? 

− Y es  38%  42%  
− No 62%  58%  

B as es :  39 319 
 
Nine passengers  who were at s tops  which had a C ountdown s ign said the s top did 
not have C ountdown. 
 
87%  of the at s top sample and 92%  of the O ystercard sample who said the s top had 
C ountdown referred to it. 
 
• How long did you wait at the bus  s top before your bus  arrived?  
F or at s top sample: T he range was  between 1 and 34 minutes  with a mean of 8 
minutes  and median of 5 minutes . 
F or O ys tercard sample: T he range was  between 1 and 20 minutes  with a mean of 5 
minutes  and median of 5 minutes . 
 
Activities at bus stop 
 A t s top O ys terc ard 
• Y ou said you waited x minutes  for the bus  at the bus  s top. In that time, which of 

the following activities  did you do:  
− Us ing tablet (eg to read, browse the internet… .) 10%  5%  
− Us ing S mart phone/B lackberry/phone (eg to browse… ) 38%  39%  
− T alking on phone 5%  4%  
− R eading a book/magazine/newspaper  0%  7%  
− E ating/drinking 8%  2%  
− T alking to travelling companions/other travelers  13%  11%  
− L is tening to mus ic 15%  22%  
− P lanning things  5%  7%  

 



 

− Doing nothing/relaxing 31%  39%  
− O ther 5%  8%  

B as es :  39 319 
 
R ec ommendation 
T fL  mentioned immediately before the pilot that they were not sure doing nothing and 
relaxing should be in the same tick box. We agree and suggest splitting 
 
T fL  also asked if we could amalgamate firs t two options : Us ing tablet and Us ing 
S mart phone/B lackberry/phone. We think that the use of different types  of technology 
is  an important is sue and it is  useful to segregate the two. 
 
 A t s top O ys terc ard 
T hose that did more than one activity said they spent longest on: 

− Us ing tablet (eg to read, browse the internet… .) 18%  1%  
− Us ing S mart phone/B lackberry/phone  36%  37%  
− T alking on phone 0%  1%  
− R eading a book/magazine/newspaper  0%  6%  
− T alking to travelling companions/other travelers  0%  8%  
− L is tening to mus ic 27%  26%  
− P lanning things  0%  2%  
− Doing nothing/relaxing 9%  19%  
− O ther 9%  1%  

B as es : thos e who did more than one activity  11 105 
 
P assengers  were asked to rate the time at the bus  s top on the following 11 point 
scales : 
 

• Use of time 
− 0 – It was  a complete waste of time  
− 10 – It was  really worthwhile  

 

• how productive would you say this  time was  
− 0 – It was  completely unproductive  
− 10 – It was  very productive  

 

• how enjoyable would you say this  time was  
− 0 – It was  completely unenjoyable  
− 10 – It was  very enjoyable  

 
T he mean scores  are shown in the table below: 
 

 



 

F ig ure 31: R ating  of time at bus  s top (mean s c ores ) 

 
B as es : 39 tablet, 319 O ys tercard s ample 
 
R ec ommendation 
As  mentioned by T fL  immediately before the pilot, productive and use of time are 
very s imilar. We propose omitting ‘use of time’. 
 
Activities on bus 
 A t s top O ys terc ard 
• Y ou said that your one way bus  journey took x minutes . In that time, which of the 

following activities  did you do:  
− Us ing tablet  10%  6%  
− Us ing S mart phone/B lackberry/phone  49%  43%  
− T alking on phone 8%  5%  
− R eading a book/magazine/newspaper  5%  19%  
− E ating/drinking 3%  3%  
− T alking to travelling companions/other travelers  10%  13%  
− L is tening to mus ic 23%  25%  
− Doing nothing/relaxing/looking out of window 28%  48%  
− O ther 3%  2%  

B as es :  39 319 
 
R ec ommendation 
T fL  mentioned immediately before the pilot that they were not sure doing nothing and 
relaxing should be in the same tick box. We agree and suggest splitting to ‘D oing 
nothing’ and ‘R elaxing/looking out of window’  
 
T fL  also said that working by reading papers  wasn’t an option and that perhaps  
options  would be better la id out as : 
- Working (papers , on phone, smart phone/tablet) 
- R eading/brows ing internet (book, smartphone, tablet) 
- E ating/drinking 

 



 

- L is tening to mus ic 
- Nothing…  
We think that the use of technology is  an important aspect for this  research and 
therefore we should segregate. Is  it important to know if the person is  working? We 
could add ‘papers ’ to ‘R eading a book/magazine/newspaper’ 
 
R ec ommendation 
‘P lanning things ’ was  omitted from the on bus  activity lis t. We recommend both lis ts  
are the same. 
 
 A t s top O ys terc ard 
F or those that did more than one activity they spent longest on: 

− Us ing tablet  10%  4%  
− Us ing S mart phone/B lackberry/phone  30%  27%  
− T alking on phone 10%  0%  
− R eading a book/magazine/newspaper 0%  10%  
− E ating/drinking 0%  1%  
− T alking to travelling companions/other travellers  0%  6%  
− L is tening to mus ic 30%  28%  
− Doing nothing/relaxing 20%  24%  
− O ther 9%  0%  

B as es : thos e who did more than one activity  10 131 
 
P assengers  were asked to rate their time on the bus  on the following 11 point scales : 
 
• Use of time 

− 0 – It was  a complete waste of time  
− 10 – It was  really worthwhile  

 
• how productive would you say this  time was  

− 0 – It was  completely unproductive  
− 10 – It was  very productive  

 
• how enjoyable would you say this  time was  

− 0 – It was  completely unenjoyable  
− 10 – It was  very enjoyable  

 
T he mean scores  are shown below: 
 

 



 

F ig ure 32: R ating  of time on bus  (means ) 

 
B as es : 39 tablet, 319 O ys tercard s ample 
 
R ec ommendation 
As  mentioned by T fL  immediately before the pilot, productive and use of time are 
very s imilar. We propose omitting ‘use of time’. 
 
 A t s top O ys terc ard 
• When you boarded the bus , how crowded was  it?   

− P lenty of seats  free and did not have to s it next to anyone 44%  35%  
− A few seats  free but had to s it next to someone. No one s tanding18%  14%  
− C ould s it with people travelling with me 5%  12%  
− C ould not s it with people travelling with me 0%  1%  
− A few seats  free but had to s it next to someone. S ome  

people were s tanding  23%  21%  
− A few seats  free but could not s it with people travelling with me.  

No one s tanding 0%  0%  
− A few seats  free but could not s it with people travelling with me.  

S ome people were s tanding 3%  0%  
− No seats  free – a few others  s tanding  0%  5%  
− No seats  free – densely packed 8%  11%  

B as es :  39 319 
 
 A t s top O ys terc ard 
• As  the journey progressed, did the crowding level change? 

− It hardly changed 18%  24%  
− It got a little more crowded 36%  32%  
− It got a lot more crowded 26%  22%  
− It got a little less  crowded 13%  18%  
− It got a lot less  crowded 8%  5%  

B as es :  39 319 
 
 A t s top O ys terc ard 

 



 

• Did you s tand for any part of your bus  journey?  
− Y es , all of it 3%  16%  
− Y es , about three quarters  of it 0%  2%  
− Y es , about half of it 3%  2%  
− Y es , about a quarter of it 3%  6%  
− No, none of it 92%  73%  

B as es :  39 319 
 
Classification Questions 
 A t s top O ys terc ard 
• In which of the following age categories  are you in? 

− 17-20 13%  3%  
− 21-29 38%  24%  
− 30-39 18%  28%  
− 40-49 21%  22%  
− 50-59 0%  20%  
− 60-69 10%  2%  
− 70+ 0%  0%  

B as es :  39 319 
 
 A t s top O ys terc ard 
• What is  your gender? 

− Male 38%  40%  
− F emale 62%  59%  
− O ther 0%  1%  

B as es :  39 319 
 
R ec ommendation 
We agree with T fL  recommendation immediately before the pilot of removing other 
 
 
 A t s top O ys terc ard 
• What is  your employment s tatus?  

− F ull time paid employment  38%  63%  
− P art time paid employment   23%  8%  
− F ull time self-employment 8%  9%  
− P art time self-employment 3%  2%  
− S tudent  18%  9%  
− Waiting to take up a job  0%  1%  
− Unemployed  5%  2%  
− Unable to work  0%  1%  
− R etired  5%  2%  
− L ooking after home/family  0%  2%  
− O ther  0%  2%  

B as es :  39 319 
 
 A t s top O ys terc ard 
• G ross  annual income, before deductions  for tax and National Insurance, for your 

household?   
− Under £10K   5%  6%  
− £10-20K   13%  6%  
− £20-30K   21%  13%  
− £30-40K   8%  14%  

 



 

− £40-50K   8%  7%  
− £50-75K   3%  16%  
− £75-100K   3%  9%  
− More than £100K  13%  12%  
− Don’t know  18%  6%  
− R efusal 10%  11%  

B as es :  39 319 
 
R ec ommendation 
We agree with T fL  recommendation immediately before the pilot of changing refusal 
to prefer not to say 
 
 A t s top O ys terc ard 
• T o which of these ethnic groups  do you cons ider you belong?   
A : WHIT E  

− B ritish 54%  47%  
− Irish 3%  2%  
− Any other White background 23%  24%  

B : MIX E D  
− White and B lack C aribbean 0%  1%  
− White and B lack African 0%  1%  
− White and As ian 0%  1%  
− Any other Mixed background 0%  3%  

C : AS IAN O R  AS IAN B R IT IS H 
− Indian 5%  3%  
− P akis tani 3%  1%  
− B angladeshi 0%  0%  
− Any other As ian background 0%  1%  

D: B L AC K  O R  B L AC K  B R IT IS H 
− C aribbean 8%  3%  
− African 0%  1%  
− Any other B lack background 0%  1%  

E : C HINE S E  O R  O T HE R  E T HNIC  G R O UP  
− C hinese 3%  3%  
− Any other ethnic group 3%  1%  
− D ecline to answer 0%  5%  

B as es :  39 319 
 
R ec ommendation 
We agree with T fL  recommendation immediately before the pilot of changing decline 
to answer to prefer not to say 
 
  

 



 

TfL Value of time for bus passengers pilot survey 
stated preference analysis 
 
Introduction 
 
T his  note provides  an overview of the pilot survey analys is  to assess  the 
performance of the s tated preference (S P ) choice experiment des ign. T he decis ions  
examined through this  s tudy are the impact of live bus  arrival information on 
passengers ’ perceived waiting times  to ensure the continued accuracy of the 
multiplier and the process  itself. T his  note should be read alongs ide the Accent pilot 
survey report which provides  additional documentation on the execution of the pilot. 
 
Summary of the pilot survey analysis 
 
T he pilot survey was  undertaken between 26th F ebruary and 3rd March with 
responses  from 269 participants  being entered in this  analys is . T able 5 presents  the 
sample dis tribution by whether the participants  acces s  the live bus  information and 
whether there is  a countdown s ign at the bus  s top. It can be observed that the 
sampling approaches  being used result in good coverage across  all four segments , 
which is  des irable in terms  of identifying the extent to which the values  of waiting time 
may vary between these.  
 
T able 5 P artic ipants  dis tribution for the pilot s urv ey  

 

S top with 
countdown 

S top without 
countdown  T otal 

Acces s ed live information 22%  41%  63%  
D id not acces s  live information 21%  16%  37%  
T otal 43%  57%  100%  
B as e: 269    
 
T able 6 presents  the percentile of participants  who have access  to live bus  
information within each age band. Y oung people are more likely to access  the live 
bus  information compared to the older group of participants . F or ins tance, for 
participants  in the age group of 17 to 20, 92%  use live bus  information compared to 
only 8%  who do not. T he trend is  reversed for the older generation. T his  may 
associate to that young people are more likely to own and use a smart phone 
compared to the older generation.  
 
F or the main survey, we suggest including a question about the ownership of 
smartphones . T his  will a llow us  to separate the propens ity of ownership and the 
extent to which they are utilis ed for access ing live bus  information.   
 
T able 6: C ros s - tabulation of ag e bands  and if partic ipants  hav e ac c es s  to liv e bus  information  

Age group Acces s ed live 
bus  information 

D id not acces s  
live information 

T otal 

17-20 92%  8%  100%  
21-29 78%  22%  100%  
30-39 61%  39%  100%  
40-49 55%  45%  100%  
50-59 49%  51%  100%  
60-69 33%  67%  100%  
70+ 100%  0%  100%  
B as e: 269   
 

 



 

T able 7 shows  that participants  who have access  to live bus  information have a 
s lightly shorter expected waiting time at 4.59 minutes  per journey compared to 5.69 
minutes  for people who do not.  T his  is  cons is tent to the findings  about passengers  
likely behaviour change when they have access  the live bus  information. F or 
example, of the 169 participants  who have access  to live bus  information, 27%  of 
them s tated they would leave later to reduce their waiting time at the bus  s top.  
 
It is  a lso noted that most of the participants  (81%  of all participants ) in the survey 
s tated relatively short expected waiting time (less  than 5 minutes ). In the main 
survey, we will retrieve the bus  frequency information from the bus  number provided 
by participants  to have better unders tanding of and controlling for the impact of bus  
frequency on participants ’ expected waiting time in the analys is .   
 
T able 7: C ros s - tabulation of if partic ipants  hav e ac c es s  to liv e bus  information and ex pec ted 
waiting  time 

 

Have acces s  
to live bus  

information 

Not acces s  to 
live bus  

information 

Have acces s  
to live bus  

information 

Not acces s  to 
live bus  

information 
E xpected waiting time (number of participants ) (column % ) 
1- 5 mins  146 72 86%  72%  
6 - 15 mins  22 27 13%  27%  
>15 mins  1 1 1%  1%  
T otal 169 100 100%  100%  
Average expected 
waiting time 
(mins /journey) 

4.59 5.69   

B as e: 269 
     

P artic ipants ’ trading  behaviour 
 
In the S P  exercise participants  were presented with eight choice scenarios . E ach 
scenario is  described by three alternatives . T wo of them are unlabelled (named 
journey A  and journey B ) journeys  and the third option of “not travel by bus”. P rior to 
development of the choice models , we looked at the trading behaviour within the 
experiment. T he trading behaviour refers  to if participants  appear to have compared 
the level of attributes  and then made the choice rather than always  selected the 
same alternative (for ins tance, always  selected the “journey A” option no matter what 
the levels  of attributes  it presented) in the choice. T rading behaviour is  essential to a 
robust es timation of journey and waiting time coefficients .  
 
F rom the responses  to these scenarios , we analysed whether participants ’ choices  
were sens itive to the changes  of the time attributes .  We could not find any non-
trading behaviour. 3 out of 269 participants  always  selected “not travel by bus” across  
the eight S P  choices  in their survey. However, we judge that this  is  sens ible as  this  
option could be their true preference under the choice scenarios  they were 
presented. T herefore, these responses  are kept in the data analys is .  
 
D iag nos tic  ques tions  
 
F ollowing the S P  experiment, a series  of diagnostic questions  were asked to explore 
participants ’ unders tanding of the choice experiment and their perception of the 
realism of the choices .   
 

 



 

O ver 93%  of the participants  s tated that they could unders tand the S P  choices . 91%  
of the participants  think the S P  choices  are easy or moderately easy to make.  
 
T he majority of participants  demonstrate an unders tanding of the S P  experiment. 
T herefore, we cons ider to keep the format and introduction of the S P  experiment in 
the main survey.   
 
D is c rete c hoic e model res ults  
 
T he data from the pilot survey was  used to es timate some preliminary discrete choice 
models . As  the focus  of this  analys is  is  on ascertaining whether the survey is  working 
as  intended, the models  pres ented at this  s tage are relatively s imple and do not 
include cons ideration of how the preferences  and choice may differ between groups  
of participants  by their journey characteris tics  and socio-economic factors . 
 
T he S P  choice data are pooled from all of the participants  and a s ingle model is  
es timated. T o ensure that the differences  in responses  are appropriately accounted 
across  sub-segments  (for ins tance, different recruiting methods  and journey length), 
s cale parameters  are introduced (D aly and B radley, 1994). T his  approach best 
utilises  all the choice data available. T he scale captures  the error (variance) in the 
responses  relative to the reference dataset (for example, bus  s top recruiting method).  
 
In reporting the models  we present a number of model fit s tatis tics , as  described in 
T able 8. 
 
T able 8: Model fit s tatis tic s  
S tatis tic   D efinition 
O bs ervations  T he number of obs ervations  included in the model es timation.  
F inal log (L ) T his  indicates  the value of the log-likelihood at convergence.  T he log-

likelihood is  defined as  the s um of the log of the probabilities  of the chos en 
alternatives , and is  the function that is  maximis ed in model es timation.  
T he value of log-likelihood for a s ingle model has  no obvious  meaning; 
however, comparing the log-likelihood of two models  es timated on the 
s ame data allows  the s tatis tical s ignificance of new model coefficients  to 
be as s es s ed properly through the L ikelihood R atio tes t. 

D .O .F . D egrees  of freedom, i.e. the number of coefficients  es timated in this  
model.  Note that if a coefficient is  fixed to zero then it is  not a  degree of 
freedom. 

R ho2(0) T he rho-s quared meas ure compares  the log-likelihood (L L (final)) to the 
log-likelihood of a model with a ll coefficients  res tricted to zero (L L (0)): 
R ho2(0)  =  1 – L L (final)/L L (0) 
A  higher value indicates  a  better fitting model. 

R ho2(c)  If we compare the log-likelihood (L L (final)) va lue obtained with the log-
likelihood of a model with only cons tants  (L L (c)) we get: 
R ho2(c): 1 – L L (final)/L L (c) 
Again a higher value indicates  a better fitting model. 

 
In interpreting the coefficient values  the following points  should be cons idered. 
 
• A  pos itive c oeffic ient means  that the variable level or constant has  a pos itive 

impact of utility and so reflects  a higher probability of choos ing the alternatives  to 
which it is  applied. 

• A  neg ative c oeffic ient means  that the variable level or constant has  a negative 
impact on utility and so reflects  a lower probability of choos ing the alternative to 
which it is  applied. 

 



 

• T he time c oeffic ients  are multiplied by c ontinuous  variables  and therefore 
reflect the disutility per unit change in the expected waiting and journey time.  

• T he c ons tants  in the model reflect preferences  for the alternatives  to which they 
are applied. C onstants  are applied to the “not travel by bus” option.  

• A  pos itiv e value for a c ons tant indicates  that the participant is  more likely to 
choose that alternative, and a neg ativ e value indicates  that the participant is  les s  
likely to choose that alternative. 

• As  the s c ale parameters  are invers ely related to the error variance of each 
dataset, for a given set of scales , a scale parameter smaller than one (reference) 
indicates  that the dataset has  a greater level of the error variance compared to 
the reference dataset.   

• B oth the resulting coefficients  and their t-ratios  are provided. T he t-ratios  define 
the (s tatis tical) s ignificance of the coefficient es timate; regardless  of the s ign, the 
larger the t-ratio, the more s ignificant the es timate.  A  coefficient with a t-ratio 
greater than +/-1.960 is  es timated to be s ignificantly different from zero at the 
95%  confidence level.  A  t-ratio of +/-1.645 is  s ignificantly different from zero at 
the 90%  confidence interval.  We generally seek to es timate coefficients  that 
exceed the 95%  confidence interval, a lthough this  is  not always  poss ible with the 
amount of data available at this  s tage. 

We have tes ted a series  of model s tructure and present the preferred model so far in 
T able 9.  
 
T able 9: P ilot model es timation 

S ummary  s tatis tic s  
O bs ervations  2152 
F inal L og L ikelihood -1709.6 
D .O .F  11 
R ho²(0) 0.277 
R ho²(c) 0.134 

 

Variables  E s timate t-ratio 
J ourney  time c oeffic ients      
E xpected J ourney T ime -0.0820 -4.7 
E xpected W aiting time -0.1682 -4.5 
C ons tants  - Not trav el by  bus  options      
Not travel - long journey length online recruitment -6.3989 -4.8 
Not travel - long journey length bus  s top recruitment -6.6079 -5.1 
Not travel - medium journey length online recruitment -4.1110 -4.5 
Not travel - medium journey length bus  s top 
recruitment -5.0575 -5.2 
Not travel - s hort journey length online recruitment -2.2085 -4.5 
Not travel - s hort journey length bus  s top recruitment -2.6097 -4.9 
Model s truc ture c oeffic ients      
s cale parameter for online recruitment 1.6653 5.4 
s cale parameter for bus  s top recruitment (ref) 1.0000 n/a 
s cale parameter for long journey length (ref) 1.0000 n/a 
s cale parameter for medium journey length  1.0077 6.5 
s cale parameter for s hort journey length  1.4973 6.6 

 
T he model results  look encouraging: 
 

 



 

• At this  s tage we have only es timated a s imple model with the generic expected 
journey time and waiting time. In the main s tage survey, we will tes t different 
model specification and cons ider the impacts  of other factors  (such as  access  of 
live bus  information) on the time coefficients  es timation.   

• B oth time coefficients  are s trongly es timated with a correct s ign (negative), 
indicating that with all the other conditions  being equal, participants  prefer to have 
a lower waiting and lower journey time. 

• T he multiplier between the expected waiting time and journey time is  2.05, which 
is  within the range that we might expect (although lower than the current Webtag 
recommended value of 2.5). 

• T he constants  on the “Not travel by bus” terms  are s ignificantly negatively 
es timated for each journey length group by different recruitment method. T his  
indicates  that participants  are less  likely to select this  option compared to the 
options  of making bus  journeys .   

• In terms  of scale parameter, compared to the bus  stop recruitment method, the 
responses  recruited from online sample show less  noise (greater scale 
parameter). C ompared to the responses  from those making longer journeys , the 
responses  from those making shorter journeys  group show less  noise.   

Conclusion and recommendation 
 
T he pilot survey analys is  shows  that the survey and choice experiments  are working 
as  intended.  
 
T he expecting waiting time is  s lightly shorter for the participants  who s tated that they 
have access  to the live bus  information. It is  noted that most of the participants  from 
the pilot survey have a relatively short expected waiting time (less  than 5 minutes ).  
 
T he choice data collected through the pilot suggests  that participants  are able to 
unders tand the choice experiments  and making their choices  by cons idering the 
levels  of attributes  and doing trade-off.  
 
T he preliminary model es timation looks  encouraging and some intuitive findings  are 
emerging, which also provides  a reassurance that the participants  are responding in 
rational ways .  
 
O n the bas is  of this  pilot analys is  we would recommend taking forward this  des ign to 
the main survey. F rom this  we will have a much larger data set that will a llow us  to 
tes t a range of model specifications  and gain ins ight into how access ing the bus  live 
information affect participants ’ perceived value of waiting and in vehicle time.  
 
We proposed a couple recommendations  for the main survey:  
 
• Include a question on the ownership of smartphones  to allow a dis tinction 

between the ownership of these devices  and their use for access ing live bus  
information. 

• R etrieve the bus  frequency information to allow a fuller analys is  of the impact of 
bus  frequency on participants ’ expected waiting time.  

 



 

 
 

 



 

APPENDIX E 

Weighting Procedures 
  

 



 

Target weights 
 
T he B us  User S urvey has  different age bands  and purpose categories  to those used 
in this  survey. T he process  for calculating the target weights  is  shown below. 
 
A g e 
 
S ince the B us  User S urvey uses  different age bands  from the ones  used in this  
survey we converted the B us  User S urvey age ranges  as  follows : 
 

B us  Us er 
s urv ey  

A g e 
rang e 

C onv erted 
ag e rang es  n 

T arg et 
ag e 

rang e 

B us  us er s urv ey  

VoT  
%  Weig hts  n %  

16-17 17 (1) 1121.5 
17-20 4835.5 10.3 6.2 1.66129 18-19 18-19 2331 

20-24 20 (2) 1383 
21-24 (3) 5532 21-29 12440.5 26.5 20.8 1.27404 

25-34 25-29 (4) 6908.5 
30-34 (4) 6908.5 30-39 11348.5 24.1 28.4 0.84859 

35-44 35-39 (5) 4440 
40-44 (5) 4440 40-49 7627 16.2 21.3 0.76056 

45-54 45-49 (6) 3187 
50-54 (6) 3187 50-59 5297 11.3 16.9 0.66864 55-59 55-59 2110 

60-64 60-64 1871 60-69 3312 7.0 4.6 1.52174 65-69 65-69 1441 
70-79 70-79 1531 70+ 2172 4.6 1.9 2.42105 80+ 80+ 641 
T otals  

 
47032.5   47032.5 100 100  

Notes : (1) 50%  of 16-17, (2) 20%  of 20-24, (3) 80%  of 20-24, (4) 50%  of 25-34, (5) 50%  of 35-44, (6) 
50%  of 45-54 
 
P urpos e 
 
B ecause the B us  User S urvey uses  some different purpose categories  from the ones  
used in this  survey we converted the purpose categories  as  follows : 
 

B us  Us er s urv ey  
purpos e c ateg ories  n 

T arg et purpos e 
c ateg ories  

B us  us er 
s urv ey  VoT  

%  Weig hts  n %  
T ravelling to/from work 23990 T ravelling to/from work 23990 52.0 50.2 1.03586 
T o/from 
s chool/education 3068 

T o/from 
s chool/education 3068 6.7 7.7 0.87013 

E mployer B us ines s  863 E mployer B us ines s  863 1.9 2.8 0.67857 
T o/from s hopping 4218 T o/from s hopping 4218 9.1 9.9 0.91919 
V is iting 
friends /relatives  4392 V is iting friends /relatives  4392 9.5 7.3 1.30137 

Healthcare 
Appointment 974 

P ers onal bus ines s  4405 9.6 10.1 0.95050 
P ers onal B us ines s  980 
P icking up/dropping off 
s omeone 267 
T aking/collecting child 420 
O ther 1764 
Holiday/S ights eeing 941 L eis ure (1) 5198 11.3 11.9 0.94958 L eis ure 4257 
T otals  46134   46134 100 100  

 



 

Notes : (1) combines  ‘s port/entertainment’ and ‘other les iure’ from VoT  s urvey 
 
G ender 

 

B us  us er 
s urv ey  

(targ ets ) 
%  

VoT  
%  Weig hts  

Male 42.8 35.3 1.21246 
Female 57.2 64.7 0.88408 
T otals  100 100  
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Stated Preference experiment design  
 
Defining the levels of SP attributes 
 
P articipants  were asked about the journey characteris tics  of their most recent 
journey or the journey they made when they were interviewed at the bus  s top. 
T he levels  of attributes  were tailored to each participant's  s tated expected 
waiting and journey time from the background questions  to increase the realism 
of the choice experiment. T he levels  were defined as  percentage differences  
around the current times . T his  avoided the potential problem of negative journey 
time or waiting times . Whils t calculated as  percentage changes , in the choices , 
the attributes  were presented as  absolute values , e.g. expected waiting time 10 
minutes . 
 
O ne of the challenges  of us ing percentage changes  is  that these can lead to 
very large changes  on longer journeys  or those with longer waiting times . T o 
avoid this , three different bands  were used to define the percentage changes  to 
apply to each of the attributes . T he thresholds  to use for these bands  were 
determined by analys ing current bus  users  from the value of time survey 
sample (2015) from L ondon which include 132 participants . 
 
F igure 33 presents  the dis tribution of the waiting and in-vehicle time for the 
L ondon bus  users  in the value of time s tudy (2015).  
 
F ig ure 33 D is tribution of s tated waiting  and in-v ehic le times  (minutes ) of L ondon bus  
us ers  

 
S ource: V alue of time s tudy sample from L ondon (132 participants ) 
 
B ased on the waiting and journey time dis tribution, 5 minutes  and 15 minutes  
are set as  the threshold for the low and high time bands  for participants  
expected waiting time attribute; 10 and 30 minutes  as  the threshold for 
expected in-vehicle time attribute as  shown in T able 10. 
 
T able 10 T hres holds  for the time attributes  bands  in  S P  des ig n  

 E xpected waiting time 
(mins ) 

E xpected in-vehicle time 
(mins ) 

L ow <=5 <= 10 

Medium 6 – 15 11 – 30 

High >= 16 >=31 

 
 



 

Within each of these journey waiting time bands, nine different percentage 
levels  (including the current level) were tes ted to ens ure a large range of values  
in the choice experiments .  
 
T he levels  for each attribute are presented in T able 11 for each time band. F or 
the short journey length band, we proposed to apply relatively higher 
percentage adjus tments  (up to 80%  change) compared to the longer journey 
length band (up to 40%  change). T his  is  to ensure that the absolute time 
differences  varied across  a sufficient range for the relatively short journey band.   
 
T able 11: A ttribute lev els  (in  perc entag e) for eac h band in the S P  des ig n  

 
L ow Medium High 

L evel Waiting 
time 

In-vehicle 
time 

Waiting 
time 

In-vehicle 
time 

Waiting 
time 

In-vehicle 
time 

1 20%  20%  50%  50%  60%  60%  
2 40%  40%  70%  70%  80%  80%  
3 60%  60%  80%  80%  90%  90%  
4 85%  85%  90%  90%  95%  95%  
5 100%  100%  100%  100%  100%  100%  
6 115%  115%  110%  110%  105%  105%  
7 140%  140%  120%  120%  110%  110%  
8 160%  160%  130%  130%  120%  120%  
9 180%  180%  150%  150%  140%  140%  

 
Combination of the levels of attributes 
 
A  fractional factorial orthogonal plan was  used to specify the combinations  of 
attributes  and levels  to be presented in the choice experiment scenarios . T his  
gave a total of 16 choice scenarios  in total. E ach participant was  presented with 
8 scenarios , and these were ass igned us ing orthogonal blocking to ensure that 
each set of scenarios  was  balanced across  levels . T he des ign was  generated 
us ing S P S S  software us ing an approach which allowed us  to ensure that:  
 
• T he des ign was  able to recover a wide range of the waiting time to in- 

vehicle time multiplier.  

• T he levels  for the attributes  were balanced and dis tributed approximately 
equally between values  better and worse than the exis ting values . 

• T here were no dominant alternatives  (i.e. we presented no cases  where one 
alternative was  preferable for both waiting and journey time attributes ). 
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SP survey sample, bus frequency, 
calculation of expected waiting time 
 
Characteristics of the survey sample and information provision 
 
T able 12 presents  the sample dis tribution according to whether the participants  
accessed live bus  information and whether there was  a countdown s ign at the 
bus  s top. T he sampling approaches  used resulted in good coverage across  all 
the information segments , which is  des irable in terms  of identifying the extent to 
which the values  of waiting time may vary between these.  
 
T able 12 A c c es s  to liv e in formation and c ountdown 

  

C hec k ed 
information before 
g oing  to bus  s top 

With 
c ountdown 

No 
c ountdown T otal 

Have acces s  to 
live bus  
information 

C hecked 13%  26%  39%  

Not checked 10%  13%  22%  

No acces s  N/A  21%  18%  38%  

T otal  43%  57%  100%  
B as e: 1690 
 
Bus frequency analysis 
 
T he bus  frequency information was  retrieved from the operational details  of bus  
routes  in L ondon us ing participants  s tated bus  number and time travelled. T he 
high frequency services  refer to cases  where there were 5 or more services  per 
hour (i.e. headway equal or smaller than 12 minutes ). T able 13 presents  the 
percentage of participants  who have access  to live bus  information by bus  route 
service frequency. T ravellers  who were travelling on low frequency routes  were 
more likely to use live bus  information and check before going to the bus  s top.  
 
T able 13: A c c es s  to liv e information by  bus  s erv ic e frequenc y  (c olumn % ) 

  

C hec k ed 
information before 
g oing  to bus  s top 

B us  F requenc y  

Hig h L ow 
N/A
10 

T otal 

Have acces s  to 
live bus  
information 

C hecked 37%  51%  39%  39%  

Not checked 23%  21%  18%  22%  

No acces s  N/A  41%  28%  43%  38%  
T otal  100%  100%  100%  100%  

B as ed: 1690 
 
T able 14 shows  on average there are less  countdown information facilities  on 
the low frequency routes  (30%  versus  70% ), compared to the high frequency 
routes  (46%  versus  54% ).  
  

10 T he N/A group contains  thos e cas es  where the bus  frequency could not be determined. 
 

                                            



 

 
T able 14: B us  frequenc y and the c ountdown information at bus  s top (row % ) 

B us  frequenc y  with c ountdown No c ountdown T otal 

H igh 46%  54%  100%  
L ow 30%  70%  100%  
N/A  52%  48%  100%  
T otal 43%  57%  100%  

B as e: 1690 
 
T able 15 to T able 19 present the cross -tabulation of journey characteris tics  by 
service frequency.  
  
T able 15 J ourney purpos e and bus  frequenc y  

J ourney purpos es  
B us  F requenc y  

Hig h L ow N/A  T otal H ig h L ow N/A  T otal 

C ommuting to/from work 633 167 66 866 73%  19%  8%  100
%  

C ommuting to/from place of 
education 101 24 12 137 74%  18%  9%  100

%  

E mployers  bus ines s  40 4 1 45 89%  9%  2%  100
%  

S hopping 126 28 7 161 78%  17%  4%  100
%  

V is iting friends /relatives  92 19 10 121 76%  16%  8%  100
%  

S port/entertainment 45 19 6 70 64%  27%  9%  100
%  

O ther leis ure 96 27 9 132 73%  20%  7%  100
%  

P ers onal bus ines s  118 29 11 158 75%  18%  7%  100
%  

T otal 1251 317 122 1690 74%  19%  7%  100
%  

 
T able 16 J ourney frequenc y and bus  frequenc y  

J ourney F requenc y  
B us  F requenc y  

Hig h L ow N/A  T otal H ig h L ow N/A  T otal 

5 or more times  a week 429 124 47 600 72%  21%  8%  100
%  

3-4 times  a week 205 55 19 279 73%  20%  7%  100
%  

1-2 times  a week 254 61 16 331 77%  18%  5%  100
%  

1-3 times  a month 178 42 11 231 77%  18%  5%  100
%  

L es s  than once a month 120 24 10 154 78%  16%  6%  100
%  

F irs t time 65 11 19 95 68%  12%  20%  100
%  

T otal 1251 317 122 1690 74%  19%  7%  100
%  

 
  

 



 

 
T able 17 T ic k et type and bus  frequenc y  

T ic k et type 
B us  F requenc y  

Hig h L ow N/A  T otal H ig h L ow N/A  T otal 

O ys ter (P ay and G o) 537 123 37 697 77%  18%  5%  100
%  

O ys ter (B us  P as s ) 132 39 6 177 75%  22%  3%  100
%  

O ys ter (T ravelcard) 426 121 59 606 70%  20%  10%  100
%  

C ontactles s  payment card 71 12 10 93 76%  13%  11%  100
%  

Mobile payment application (eg 
Apple P ay etc.) 2 1  3 67%  33%  0%  100

%  

P aper ticket (D ay B us  P as s  etc.) 9 2 4 15 60%  13%  27%  100
%  

F reedom pas s /C onces s ionary bus  
pas s  65 17 4 86 76%  20%  5%  100

%  

O ther (pleas e type in) 9 2 2 13 69%  15%  15%  100
%  

T otal 1251 317 122 1690 74%  19%  7%  100
%  

 
T able 18 E x pec ted waiting  time and bus  frequenc y  

E x pec ted waiting  time band 
B us  F requenc y  

Hig h L ow N/A  T otal H ig h L ow N/A  T otal 

S hort (< 5 minutes ) 958 218 94 1270 75%  17%  7%  100
%  

Med (5 - 10  minutes ) 281 90 25 396 71%  23%  6%  100
%  

L ong (> 10 minutes ) 12 9 3 24 50%  38%  13%  100
%  

T otal 1251 317 122 1690 74%  19%  7%  100
%  

 
T able 19 In-v ehic le journey  time and bus  frequenc y  

J ourney time band 
B us  F requenc y  

Hig h L ow N/A  T otal H ig h L ow N/A  T otal 

S hort (<10 minutes  ) 379 132 59 570 66%  23%  10%  100
%  

Med (10 - 30 minutes ) 647 146 43 836 77%  17%  5%  100
%  

L ong (> 30 minutes ) 225 39 20 284 79%  14%  7%  100
%  

T otal 1251 317 122 1690 74%  19%  7%  100
%  

 
Calculation of the average expected waiting time 
 
L ive bus  information provides  bus  users  arrival information before they reach 
the bus  s top. In the survey, participants  were asked to recall what they had 
expected their waiting time to be before arriving at the bus  s top. We examined if 
this  information impacted passengers ’ expected waiting time by comparing the 
average expected waiting time by different means  of checking live bus  
information as  shown in T able 20 and F igure 34. 
 

 



 

T able 20 A v erag e ex pec ted waiting  time by  means  of c hec k ing  liv e bus  in formation and 
bus  frequenc y  

  
H ig h 

frequenc y  
L ow 

frequenc y  n/a T otal 

Mobile  checked 4.2 4.6 3.8 4.3 
not checked 5.3 8.5 5.9 5.9 

Internet  checked 4.8 4.3 3.0 4.6 
not checked 5.3 7.7 7.7 5.9 

B oth  checked 4.5 5.3 1.0 4.6 
not checked 3.4 9.3   4.6 

No information    5.9 6.7 5.5 6.0 
 
We find that across  all bus  information segments , participants  on the low 
frequency routes  have a s lightly longer expected waiting time compared to 
those on the high frequency routes , as  would be expected without taking 
account of information provis ion. However, this  difference varies  across  the 
different information provis ion groups . 
 
F ig ure 34 A v erag e ex pec ted waiting  time by  bus  frequenc y and ac c es s  to liv e information  

 
 
F rom T able 21 a wider spread (i.e. a large standard deviation) of the expected 
waiting time can be observed for the low frequency group, especially for the 
group who have not checked the information prior to their trip, which shows  a 
larger variation of passengers ’ expected waiting time.  
 
T able 21: A v erag e ex pec ted waiting  time by  bus  frequenc y and ac c es s  to liv e information  

  H ig h frequenc y  L ow frequenc y  D iff. 

  
s ampl

e 
av erag

e 
s .d

. 
s ampl

e 
av erag

e 
s .d

. t - v alue 

No apps  507 5.9 3.4 88 6.7 3.7 1.9 
Not checked 
information 287 5.4 3.1 67 8.4 8.4 2.9 

C hecked information11 457 4.3 3.3 162 4.5 4.0 0.5 

T otals  1251 5.2 3.4 317 5.9 5.4 2.3 
t (checked vs  not 
checked)  4.6   3.7   
t (no apps  vs . not  1.9   -1.6   

11 T he comparis on s hows  that there is  no s ignificant difference in the pattern of expected 
waiting time by different means  of checking live bus  information. More details  can be found in 
Appendix B .2. 

 

                                            



 

checked) 

 
Moreover, the s tandard deviation for the es timate for those who had access  to 
live information but did not check it is  much higher than for the other es timates . 
We did not find obvious  differences  in their journey characteris tics  (journey 
purpose, frequency, travel time of day etc.) between these two groups  of 
participants  which could contribute to the difference in the expected waiting 
time. P assengers  who do not have information were asked in the survey how 
they planned their arrival time to the bus  s top. Around 50%  of the participants  
on the low frequency services  s tated that they knew either when the bus  was  
due to arrive or the frequency of the bus . T herefore, it is  suspected that 
participants  who do not have information have a relatively good knowledge of 
the bus  frequency. In the survey, we did not collect the same information for 
passengers  who had access  to live bus  information; therefore we cannot do a 
like-for-like comparison. 
 
We then compare the difference in average expected waiting by survey method. 
T able 22 and F igure 35 show the comparison with the s tatis tic tes ts .   
 
T able 22 A v erag e ex pec ted waiting  time by  means  of c hec k ing  liv e bus  information, bus  
frequenc y and s urv ey  method 

  
H ig h frequenc y  L ow F requenc y  

  
s ample mean s .d s ample mean s .d 

O n-s treet 
telephone (97) 

C hecked information 10 4.8 1.9 4 8.0 4.0 
Not checked 
information 7 9.6 5.2 3 12.3 6.8 

No information  52 6.9 3.9 12 6.4 4.5 

O n-s treet online 
(357) 

C hecked information 86 5.4 4.0 21 6.3 5.4 
Not checked 
information 66 6.0 3.4 8 13.1 7.5 

No information  128 6.4 3.1 15 6.9 4.4 

T fL  databas e - 
online (1236) 

C hecked information 361 4.1 3.3 137 4.1 3.2 
Not checked 
information 214 5.1 2.8 56 7.6 8.5 

No information  327 5.5 3.2 61 6.7 3.9 

t (O n-s treet 
telephone vs  T fL ) 

C hecked information   1.20     1.92   
Not checked 
information   2.25     1.16   

No information    2.43     -0.17   

t (O n-s treet online 
vs  T fL ) 

C hecked information   2.98     1.84   
Not checked 
information   1.96     1.92   

No information    2.57     0.22   

t (O n-s treet tele. 
vs  on-s treet 
online) 

C hecked information   -0.86     0.72   
Not checked 
information   1.77     -0.17   

No information    0.90     -0.30   
 

 



 

F ig ure 35 A v erag e ex pec ted waiting  time by  bus  frequenc y  and ac c es s  to liv e 
information, and s urv ey  method 

 
 
T his  follows  the same pattern as  the average value discussed above, though 
we can observe that the average values  from on-s treet recruited are higher than 
those recruited from the T fL  database, especially for the “not checked 
information” group. F or the not checked information group, the t-s tatis tic tes ts  
accepted that the expected waiting time is  s ignificantly higher for passengers  on 
high frequency services  who were recruited by on-s treet approach at the 95%  
confidence interval, whils t for low frequency services , this  impact is  not 
s ignificant. We can see that there is  no s ignificant difference in expected waiting 
time between the on-s treet telephone survey and on-s treet online survey by 
different information source bands .  
 

 



 

Appendix H 

Discrete choice model theory background and model 
analysis  

  

 



 

Discrete choice model theory background 
and model analysis  
 
Responses to diagnostic questions 
 
P rior to developing the discrete choice models , we have examined the 
responses  to a set of diagnostic questions  that formed part of the questionnaire 
to explore participants ’ unders tanding of the choice experiment and their 
perception of the realism of the choices . T his  provides  us  a better 
unders tanding of the quality of the choice data. 
 
O ver 92%  of the participants  s tated that they could unders tand the S P  choices . 
89%  of the participants  thought that the S P  choices  were easy or moderately 
easy to make. T he perceived difficulty varied by survey recruiting approach as  
shown in F igure 36.  
 
F ig ure 36 P artic ipants ’ perc eiv ed diffic ulty  of ans wering  c hoic e ques tions  by  rec ru iting  
method 

 
 
P articipants  who were recruited on-s treet and participated in telephone 
interviews  felt that the survey was  not as  easy as  those who were recruited on-
s treet and participated in an online survey, or those who were recruited from the 
T fL  user database straight into the online survey. However, the majority of 
participants  were able to unders tand the S P  experiment and make the choices , 
with only a small percentage finding the choice experiments  “very difficult”. 
 
Discrete choice model theory 
 
D iscrete choice models  are used to gain ins ight into what drives  the decis ions  
that individuals  make when faced with a number of (discrete) alternatives . 
T hese models  are constructed by specifying the range of alternatives  available 
to the decis ion maker, and describing each of these by a utility equation that 
reflects  the attributes  and levels  of each. E ach attribute in the model is  
multiplied by a coefficient that reflects  the s ize of its  impact on the decis ion 
making process  (B en-Akiva & L erman 1985; T rain 2003). 
 
It is  the model coefficients  that are es timated in the model es timation procedure. 
T he model is  based on the as sumption that each participant chooses  the 

 



 

a lternative that provides  him or her with the highest utility. An error term is  
included in each utility function to reflect unobservable factors  in the individual’s  
utility. T he es timation can therefore be conducted within the framework of 
random utility theory, thus  accounting for the fact that the analys t has  only 
imperfect ins ight into the utility functions  of the participants . 
 
T he most popular and widely available es timation procedure is  logit analys is . 
T his  produces  es timates  of the model coefficients , such that the choices  made 
by the participants  are bes t represented. T he s tandard s tatis tical criterion of 
Maximum L ikelihood is  used to define best fit. T he model es timation provides  
both the values  of the coefficients  (in utility terms) and information on the 
s tatis tical s ignificance of the coefficients . 
 
Additional terms  and non-linear variations  can be tes ted, with the tes ting of the 
appropriate forms for the utility functions  being an important part of the model 
es timation process . B y examining different segmentation within the models  we 
can inves tigate whether different groups  of participants  place different values  on 
the attributes  in the choices , and can also tes t whether there are certain groups  
of participants  that are more likely to s ys tematically choose one alternative over 
another.  
 
Multinomial L ogit (MNL ) models  (B en-Akiva & L erman 1985; T rain 2003) have 
been developed to reflect participants ’ choice observations  in each segment. T o 
ensure that the differences  in responses  are appropriately accounted across  
sub-segments , scale parameters  are introduced (Daly & B radley 1991). T his  
approach best utilises  all the choice data available. 
 
T able 23 describes  the lis t of terms  in the overall model fit s tatis tics  and the 
characteris tics  of the coefficients .  

 



 

T able 23: Interpretation of the model fit s tatis tic s  and c oeffic ient es timations  
S tatis tic  D efinition 

O bs erv ation
s  

T he number of choice obs ervations  included in the model es timation (reflecting the 
number of participants  and number of choice s cenarios ). 

F inal log  (L ) 

T his  indicates  the value of the log-likelihood at convergence. T he log-likelihood is  
defined as  the s um of the log of the probabilities  of the chos en alternatives , and is  
the function that is  maximised in model es timation. T he value of log-likelihood for a 
s ingle model has  no obvious  meaning; however, comparing the log-likelihood of two 
models  es timated on the s ame data allows  the s tatis tical s ignificance of new model 
coefficients  to be as s es s ed properly through the L ikelihood R atio tes t. 

D .O .F . D egrees  of freedom, i.e. the number of coefficients  es timated in this  model. Note 
that if a coefficient is  fixed to zero then it is  not a degree of freedom. 

R ho2(c ) 

If we compare the log-likelihood (L L (final)) va lue obtained with the log-likelihood of a 
model with only cons tants  (L L (c)) we get: 

R ho2(c): 1 – L L (final)/L L (c) 
A  higher value indicates  a  better-fitting model. 

Interpreting  the c oeffic ient es timation  

S ig n  

T he s ign of the coefficient indicates  the preference for that attribute. A  pos itive s ign 
indicates  that the attribute has  a pos itive impact on participants ’ choices , and 
therefore the attribute is  preferred by participants  and vice vers a.  
In the cas e of attributes  with different levels  that have been coded as  categorical 
variables  in the choice models  it indicates  the preference for an attribute level 
relative to its  reference level. T he bas e level is  a fixed attribute level relative to which 
the effects  of other attribute levels  are meas ured. A  pos itive s ign indicates  that the 
attribute level is  preferred relative to the bas e level by participants  and vice vers a. 

Mag nitude T he magnitude of the coefficient indicates  the degree of preference. T he larger the 
coefficient the s tronger the preference for the attribute. 

R eferenc e 
lev el 

In the cas e of categorical variables  it is  neces s ary to fix  a coefficient related to one of 
the levels  to zero in order to es timate the model. T he coefficients  es timated for all 
other levels  in that variable are then es timated with reference to the bas e level. 

t-ratio 

T his  indicates  the s ignificance of the coefficient. A  ‘t-ratio’ equal to (+/-) 1.96 
indicates  that the corres ponding coefficient is  s ignificant at a 95 per cent level and in 
practice is  the minimum acceptable level at which the effect implied by the coefficient 
is  called s ignificant. A  95 per cent s ignificance level indicates  that the corres ponding 
effect identified has  only 5 per cent chance of being purely random. 

 
Testing the model structure  
 
T o pool the data from different sources , scale parameters  were incorporated 
into the choice models  to take account of the potential differences  in error 
between the different datasets  (in this  case by recruiting method and journey 
length). After several attempts , the preferred modelled s tructure contains  two 
levels  of scales : firs tly by recruiting method and second by different journey 
dis tance band.  
 
F igure 37 shows  the model s tructure adopted for the main survey analys is . As  
the scale parameters  are inversely related to the error variance of each dataset, 
a scale parameter smaller than one indicates  that the dataset has  a greater 
level of error variance compared to the reference dataset.  
 

 



 

F ig ure 37 Model s truc ture for the main s urv ey  analy s is  

 

 
Discrete choice model development 
 
T ests  were undertaken to examine the impact of socio-demographic, journey 
characteris tics  and other factors  on the importance of the time attributes  in the 
s tated choices . T able 24 presents  the findings  from the separate tests . T he 
impact of the tes ts  are summarised by colour codes , illus trating whether the 
coefficients  are pos itive or negative, relative to the reference level, and the level 
of s ignificance.  
  

 



 

 
T able 24: T es ts  on s oc io-demog raphic  and journey  c harac teris tic s  

F ac tor  R eferenc e O n ex pec ted waiting  
time 

O n ex pec ted 
journey time 

B us  journey  c harac teris tic s  
B us  frequency  H igh frequency L ow frequency & n/a L ow frequency & n/a 
J ourney purpos es  C ommute O ther purpos es  O ther purpos es  
J ourney time  < 10 minutes  med or long journey  med or long journey 

T ravel frequency  
T ravelled before / 5 
times  a week (journey 
time) 

F irs t time les s  than 5 times  a 
week and firs t time 

T icket type O ys ter card (pay and 
go) trend is  not c lear trend is  not c lear 

T ime of day and day of week AM peak (6:30 - 
9:30am) 

O ther time period and 
weekends  

O ther time period and 
weekends  

G roup s ize along not s ignificant impact not s ignificant impact 
Weather condition       
D ry S unny C loudy and dry  
  L ight R ain  
  Heavy ra in  Wind S till Very windy  
  Q uite windy  T emperature Very cold  C old  
  Mild  
   Hot  B us  arriv al information     
Have arrival information 
apps /tools  

no arrival information 
apps /tools  

Have arrival 
information   

C hecked the arrival 
information 

checked the arrival 
information  not checked both no and not-

checked 
C ountdown no countdown with countdown   
Ways  of checking the bus  arrival information      
Mobile have but not checked checked checked 
Internet have but not checked checked checked 
B oth have but not checked checked checked 
Where did you checked the information      

 
not checked or no 
acces s  to information O n s treet and other  at home, on s treet, 

other 

  
at home, res taurant, 
works pace at res taurant 

  
on tra in, tram and 
other bus  

on tra in, tram and 
other bus   

S oc io - demog raphic  
features      

Age  (17 - 20) 21 + 30 -49 
G ender Male No s ignificant impact No s ignificant impact 
E mployment  full time employment others  others  
Income under 10 k trend is  not c lear trend is  not c lear 

 

S ignificantly negative at 95%   confidence interval 

Negative but not s ignificant 

P os itive but not s ignificant 

S ignificantly pos itive at 95%  confidence interval 

 
Most of the factors  are quite s ignificant in the separate model analys is , such as  
bus  frequency, journey purposes , time of the day etc. T he s ign of model 
coefficient es timates  were sens ible and the order of the magnitude followed a 
very sens ible trend. 
 

 



 

F or example, for the time of day factor, we found that compared to AM peak, 
the coefficients  for other time periods  were pos itive and s ignificant, indicating 
that compared to the AM peak time, bus  users  who travelled on the other time 
periods  valued waiting time less . T he same pattern was  found for in-vehicle 
time. Another example is  weather condition, compared to dry conditions  (sunny 
or cloudy), rainy conditions  were found to be negative, both for the expected 
waiting time and in-vehicle time, indicating participants  have s trong avers ion for 
waiting and travelling in rainy weather. T his  provides  a reassurance that 
participants  answered the choice experiment in a rational way. 
 
We could not identify s ignificant impacts  as  a result of ticket type, travel group 
s ize, gender and income.  
 
T hen a series  of factors  were selected to develop a more complicated combined 
model. T he procedure of s electing the factors  to the preferred model is  
summarised as  below. 
 
T he selection was  based on the experience from previous  s tudies  and the 
model run outputs  from this  s tudy. F or ins tance, journey length was  found to 
have impact on the in-vehicle time coefficient from previous  evidence and was  
also found to be s ignificant in the current s tudy; therefore it was  retained in the 
combined model. 
 
In the s election, factors  were selected to avoid confounding effects  between 
different variables  which might be correlated. F or ins tance, we found that 
journey purpose was  correlated time of travel and travel frequency (i.e. 
travellers  for commuting purposes  normally travel during the AM peak /P M peak 
and are quite frequent travellers  compared to other purpos es ). After comparing 
the outputs  and model fit from separate models , journey purpose was  selected 
as  the key explanatory variable to take forward into the combined model. 
 
O ther factors  (such as  weather condition) were not included on the bas is  that 
they would increase the complexity of calculation of the waiting time multipliers  
and would be hard to operationalise in scheme appraisal. 
 
During the initia l development of the models  we did not take account of the fact 
that participants  provided more than one observation and that the observations  
from the s ame individual are correlated (each participant provided eight choice 
responses ). It is  known that naive models  that do not take account of the fact 
that individuals  provide a number of potentially correlated responses  will 
underes timate the s tandard errors  of the coefficient es timates , leading to 
inflated levels  of s tatis tical s ignificance. T herefore, as  a final s tep in the 
es timation procedure, a ‘boots trap’ re-sampling procedure 12 was  applied to take 
account of the panel nature of the S P  data. T he application of the ‘boots trap’ 
procedure ensures  that the s tandard errors  and t-ratios  produced by the models  
are a realis tic s tatement of the true errors  of the model parameters . T able 25 
presents  the preferred combined model.  T he model coefficients  reflect the 
results  after boots trapping to take account of repeated observations  being 
collected from a s ingle individual.  
 

12 E fron & T ibs hirani (1993). 
 

                                            



 

It should be noted that the influence of the various  factors  are included in the 
model us ing incremental effects  (additive terms ). T herefore, the coefficients  can 
be added to get a combined effect. F or example, for participants  who are aged 
17 – 20 and travelled on a low frequency routes  (assuming all the other factors  
are at the reference level), the coefficient for waiting time is  -0.1284 (0.1031 + 
0.0645 + (-0.296)).  
 
L ooking at the model results :  
 
• B oth time coefficients  are s trongly es timated with a correct s ign (negative), 

indicating that all the other conditions  being equal, participants  prefer 
options  with lower waiting and lower journey times . 

• T he constants  on the “Not travel by bus” terms  are s ignificantly negative for 
each journey length group by different recruitment method. T his  indicates  
that participants  are less  likely to select this  option compared to the options  
of making bus  journeys .   

• In terms  of scale parameter, compared to the responses  of those completing 
the online survey, the res ponses  from those recruited at the bus  s top and 
undertaking telephone interviews  show higher level of noise (smaller scale 
parameter). T his  finding is  in line with what we found about the perceived 
difficulty of choice making from the diagnos tic questions .  

• C ompared to the responses  from those making short and medium journeys , 
the responses  from the long journeys  group show a higher level of noise as  
the scale parameter for the long journey group is  s ignificantly lower than that 
of the reference group.   

 

 



 

T able 25: Model res ults , preferred c ombined model 
S ummary  s tatis tic s  
O bs ervations  12696 
F inal L og L ikelihood -10213.1 
D .O .F  21 
R ho²(0) 0.268 
R ho²(c) 0.107 

 

Variables  E s timate t-ratio 
J ourney  time c oeffic ients   
E xpected W aiting time -0.296 -13.0 
E xpected J ourney T ime -0.117 -7.9 
Influenc e of other fac tors  on the ex pec ted waiting  time  
L ow bus  frequency 0.064 2.5 
Aged 17 - 20 0.103 3.6 
us ing Internet to check bus  arrival information 0.089 1.8 
us ing both Mobile and Internet to check 
information 0.137 2.4 

Influenc e of other fac tors  on the in-v ehic le time  
other leis ure journey purpos es  0.029 3.9 
us ing Mobile to check information -0.029 -2.0 
us ing Internet to check bus  arrival information -0.052 -2.5 
us ing both Mobile and Internet to check 
information -0.029 -3.3 

C ons tants  - Not trav el by  bus  options   
Not travel - s hort journey length telephone 
recruitment -9.795 -0.3 

Not travel - medium journey length telephone 
recruitment -16.854 -0.1 

Not travel - long journey length telephone 
recruitment -14.612 -0.3 

Not travel - s hort journey length C AP I recruitment -4.504 -10.4 
Not travel - medium journey length C AP I 
recruitment -7.914 -12.6 

Not travel - long journey length C AP I recruitment -14.465 -5.5 
Not travel - s hort journey length online 
recruitment -3.871 -13.1 

Not travel - medium journey length online 
recruitment -7.434 -15.6 

Not travel - long journey length online recruitment -13.427 -10.6 
Model s truc ture c oeffic ients   
s cale parameter for online s urvey (ref.) 1.000 n/a 
s cale parameter for telephone interview 0.317 3.2* 
s cale parameter for s hort and med. journey 
length (ref)   1.000 n/a 

s cale parameter for long journey length 0.515 4.0* 
T -ratio with regard to 1.0 (reference value) 
 
  

 



 

With regard to the influence of socio-economic and journey characteris tics  on 
the value of waiting time, T able 26 presents  a summary of the impact and 
multiplier calculated for each s ub-group  
 
T able 26 Influenc e of other fac tors  on the time attributes  and multip liers  c alc ulated  

  S ample 
%  

Waiting  
time (A ) 

J ourne
y  time 
(B ) 

Multip lier 
(A /B ) 

E x pec ted Waiting  time  -0.296   
E x pec ting  J ourney  time   -0.117  
J ourney  leng th         
s hort (< 10 minutes ) - 
reference 34%  

  
2.53 

med and long ( >10 minutes ) 66%  
 

-0.0294 2.02 
J ourney  purpos es  

    C ommuting, E du, P B  71%  
  

2.53 
O thers  29%  

 
0.0289 3.36 

Means  of c hec k ing  arriv al 
info.  

    not checked / NA – ref. 61%  
  

2.53 
Mobile 32%  

 
-0.0288 2.03 

Internet 4%  0.0885 -0.0522 1.23 
Mobile & Internet 2%  0.1372 -0.0288 1.09 
A g e 

    21 - 70+ (ref.) 94%  
  

2.53 
17 - 20  6%  0.1031 

 
1.65 

B us  F requenc y  
    H igh freq. and not s tated 

(ref.) 81%  
  

2.53 
L ow 19%  0.0645 

 
1.98 

 
C ompared to participants  who made journeys  with a shorter journey leng th 
(less  than 10 minutes  in this  s tudy), those who made journeys  with a longer 
length are found to value in-vehicle time more negatively (per minute). T his  
finding is  cons is tent with previous  meta-analys is  of public transport value of in-
vehicle time evidence (Wardman, 2001), which reflect the increas ing discomfort 
of long dis tance journeys  and perhaps  higher opportunity cos t of time spent 
travelling for longer periods  at a time. T his  results  in a lower waiting time 
multiplier for journeys  of longer lengths . T he pattern of the results  is  in line with 
the s tudy by Wardman (2014, T able4).  
 
C ompared to participants  who are commuting, or travelling for personal 
bus iness  and education13 journey purpos es , those who travelled for other 
leisure purposes  are found to value in-vehicle journey time les s  negatively. T his  
leads  to a higher waiting – journey time multiplier for the “O ther” purposes  for 
the same dis tance band. Again, this  finding is  in line with the meta-analys is  by 
Wardman (2014).  
 

13 P articipants  who travelled for employer bus ines s  purpos e are removed from the data  
analys is . T his  is  to have a like-for-like comparis on with the D fT  WebT AG  waiting time – journey 
time multiplier where the E B  is  not included.  

 

                                            



 

We found that live bus  information 14 impacts  both on the participants ’ values  
of expected waiting time and in-vehicle time. C ompared to the participants  who 
do not have access  to live bus  information and those who have access  but did 
not check before their reference journey, those who did check their bus  arrival 
information by mobile phone and internet were found to have differences  in their 
valuation of waiting time and journey time. T he magnitude varies  by different 
means  of checking the information.   
 
We have also found some s ignificant impact of ag e on the waiting time attribute. 
P eople who are aged between 17 and 20 are found to have less  negative 
values  for waiting time (per minute). 
 
B us  frequenc y has  been found to have an impact on the participants ’ value of 
waiting time. We found that compared to participants  who travelled on the high 
frequency routes  and those for whom bus  frequency information is  not 
available, those who travelled on the low frequency routes  have less  negative 
valuations  of waiting time. It is  hypothes ised that this  is  because most of the 
participants  who travelled on these low frequency routes  are familiar with the 
frequency of the routes  and plan their journeys  accordingly (only 3%  of the 
participants  who firs t time travelled on this  low frequency routes ).  
 
Calculating recommended waiting time multipliers 
 
T he outputs  from the choice modelling have been re-weighted to reflect the 
sample compos ition of the T fL  bus  travel survey. T he weights  are applied in two 
dimens ions : age and journey purposes  as  these two factors  are found to have a 
s ignificant influence within the choice models .  
 
It should be noted that the age band of this  s tudy does  not perfectly match the 
T fL  bus  survey for the 17 – 20 age group. We have converted the age bands  
and journey purposes  from the L ondon bus  user survey (us ing the same 
approach that Accent used) to calculate the weights .  T able 27 and T able 28 
present the assumptions  made in converting the L ondon bus  user survey to the 
target age and journey purpose in this  s tudy. 
 
T able 27 T arg et ag e bands  c alc ulation  

A g e bands  in  
L ondon bus  us er 
s urv ey  

T otal C onv erted 
ag e rang e n  

T arg et 
ag e 

rang e 
n %  

16-17 2119 17* 1059.5 

17 - 20 3778.5 10%  18-19 1753 18 - 19 1753 

20-24 4830 
20** 966 

21-24 3864 
20 + 35755 90%  

25 + 31891 25+ 31891 

T otals      39533.5   39533.5 15 100%  
As s umptions : 

14 In the s eparate model analys is , we found that countdown information had an impact on the 
time attributes . However this  impact became not s ignificant after the boots trap procedure. 
T herefore it was  removed from the final combined model.  
15 T he totals  of the targets  for age band and purpos e do not match as  the age band convers ion 
includes  the employer bus ines s  purpos es , whils t the journey purpos e s ummary includes  bus  
us ers  aged 16.  

 

                                            



 

*50%  of the 16 – 17 age group are as s umed to be 17 years  of age 
** 20%  of the 20-24 age group are as s umed to be 20 years  of age 
 

T able 28 T arg et purpos e c ateg ories  in  the L ondon B us  s urv ey   

A g e bands  in  L ondon bus  
us er s urv ey  

T otal 
T arg et purpos e 

c ateg ories  in  this  
s tudy  

G rouping  n 
%  

(without 
E B ) 

T ravelling to/from work 21702 C ommuting 

C ommuting, 
P B  and 
E ducation 

28766 72%  

T o/from s chool/education 3091 E ducation 

P ers onal B us ines s  878 

P ers onal B us ines s  

Healthcare Appointment 1095 

T aking/collecting child 461 
P icking up/dropping off 
s omeone 243 

O ther 1296 

T o/from s hopping 4490 S hopping 

O thers  11018 28%  V is iting friends /relatives  3228 V is iting friends  

Holiday/S ights eeing 648 
L eis ure 

L eis ure 2652 

E mployer B us ines s  809 E B  (not us ed)       

T otals  40593     39784 100%  

 
T able 29and T able 30 presents  the sample compos ition by age and journey 
purpose for the current s tudy and T fL  bus  user survey, respectively.  
 
T able 29 A g e and J ourney  purpos es  c ompos ition in  the c urrent s tudy  

 C ommuting, P B , E du O thers  T otal 
17 - 20  5%  1%  6%  
21 + 66%  28%  94%  
T otal 71%  29%  100%  
B as e: 1589 
 
T able 30 A g e and J ourney  purpos es  c ompos ition in  the T fL  bus  us er s urv ey  (remov e E B  
and nig ht bus  journey s ) 

 

C ommuting, P B , 
E du O thers  T otal 

17-20  7%  3%  10%  
20 + 66%  25%  90%  
T otal 72%  28%  100%  
B as e: 39784 
 
 
T able 31 presents  the weights  calculated from comparison of the T fL  bus  user 
survey and the current s tudy.  
 
T able 31 Weig hts  c alc ulated for eac h s ub-g roup 

 
C ommuting, P B , E du O thers  T otal 

17 - 20  1.53 2.54 1.72 
21 + 0.99 0.88 0.96 
T otal 1.02 0.94 1 
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