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E XE C U T I VE  S U MMAR Y 

Th is  r epor t  pr ovides a  peer  r eview of t h e fin din gs fr om  t h e r ecen t  r esea r ch  s t u dy, 
com m ission ed by Na t ion a l H igh wa ys a n d t h e Depa r t m en t  for  Tr a n spor t , t o exa m in e 
r oa d fr eigh t  va lu es of t r a vel t im e (VTT), a n d va lu es of t r a vel t im e r elia bilit y (VTTR) 
in  Gr ea t  Br it a in .   

The evidence used for  th is peer  review is the deta iled documenta t ion  with in  the F ina l 
Repor t  (AECOM et  a l., 2023) tha t  descr ibes the methodology used and the resu lt s 
genera ted by the research  completed by the study team of AECOM, Arup, Sign ificance 
and ITS Leeds.  The main  stages of the study were: to assemble a  su itable sample of 
road freigh t  firms for  both  sh ippers and hau liers; to collect  deta iled in format ion  on  these 
firms and their  freigh t  journeys made; to ca r ry ou t  a  Sta ted Preference (SP) exper iment ; 
and to use choice models on  the resu lt s of the exper iment  in  order  to est imate the freigh t  
VTT and VTTR for  th ree classes of road goods veh icles.  It  was envisaged tha t  these 
va lues could poten t ia lly be u t ilised to upda te the va lues cur ren t ly in  use with in  the 
Depar tmen t ’s Transpor t  Ana lysis Guidance (TAG).   

Th e u sa ge of SP  exper im en t a l m et h ods t o est im a t e VTT a n d VTTR for  fr eigh t  
t r a n spor t , r a t h er  t h a n  ju st  pa ssen ger  t r a n spor t , en su r es t h a t  a  ver y ch a llen gin g, 
in n ova t ive a n d a m bit iou s set  of r equ ir em en t s  fa ced t h e t ea m  ch a r ged wit h  t h is  
r esea r ch  s t u dy.  H owever , t h ey h a ve execu t ed t h e va st  m a jor it y of t h e r equ ir ed wor k  
t o a  good st a n da r d.  Never t h eless , sh or t com in gs h a ve becom e a ppa r en t  in  a  sm a ll 
n u m ber  of m et h odologica l s t eps, wh ich  h a ve com pr om ised t h e a pplica bilit y of t h e 
r esu lt s . 

Th e st u dy su ccessfu lly a ch ieved t h e a ssem bly of t h e r equ ir ed in it ia l sa m ple s ize of 
602 fir m s t o fu lly com plet e t h e set  of SP  exper im en t s  a bou t  a  t ypica l jou r n ey. Th is  
sa m ple im plied a  r espon se r a t e of less  t h a n  10% of t h e fir m s wh o h a d or igin a lly 
a gr eed t o t a ke pa r t  a n d it  pr edom in a n t ly com pr ised la r ger  fir m s.  Th e sa m ple wa s 
segm en t ed in t o 12 det a iled segm en t s: bet ween  Sh ipper s  or  Ca r r ier s  (i.e. h a u la ge 
fir m s); bet ween  t h r ee veh icle t ypes (LGV, OGV1, OGV2) on  t h e ba sis  of t h e t ypica l 
jou r n eys of ea ch  fir m ; a n d bet ween  wh et h er  t h is  jou r n ey wa s t o por t  or  n ot .   

The qua lity cont rol procedures applied to the in it ia l set  of resu lt s obta ined from the SP 
exper iments included 5 discr imina t ing exclusion  cr iter ia  checks.  This caused the 
resu lt ing sample ava ilable for  ana lysis to reduce to 472, a fter  one check was fu lly, and 
one was par t ly applied.  This reduct ion  ensured tha t  on ly 2 of t h e 12 segm en t s , n a m ely 
t h e OGV1 sh ipper s  a n d t h e OGV1 ca r r ier s  n ot  t o por t , h a ve a ch ieved t h eir  qu ot a  of 
in clu din g a t  lea st  50 r espon den t s , wit h in  t h is  r esu lt in g a n a lysis  sa m ple.  Th is  qu ot a  
s ize wa s design ed in  or der  t o fa cilit a t e effect ive pa r a m et er  est im a t ion  explor a t ion s 
wit h in  t h e su bsequ en t  m odel a n a lysis  s t ep.  The other  th ree exclusion  cr iter ia  could 
not  be applied as they would have reduced th is sample ava ilable for  ana lysis down to a  
tota lly unusable size. 

The SP exper iment  for  the VTT required each  respondent  to choose between  a  pa ir  of 
t ravel opt ions: one fast  and expensive; the other  slower  and cheaper .  This exper iment  
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was repea ted for  8 randomised opt ion  pa irs, each  of which  had a  differen t  implicit  
Boundary Value of Travel Time (BVTT).  The model ana lysis of these choices then  
iden t ifies the VTT for  tha t  respondent .  Although  the set  of BVTTs presen ted to a  
respondent  were designed to vary a round the reference journey t ime and cost  repor ted 
as being typica l for  tha t  respondent , the pa t t ern  of var ia t ions actua lly applied in  
pract ice appears to differ  systemat ica lly between  segments.  The BVTT opt ions were 
par t icu la r ly low for  the LGV segments, which  led to many respondents being removed 
from the ana lysis for  LGVs to ensure they would not  cor rupt  the VTT model est imat ion  
procedures.  Th is  ext r em e pa t t er n  of BVTT opt ion  differ en ces bet ween  segm en t s  
su ggest s  t h a t  m a n y of t h e r espon den t s  in  cer t a in  segm en t s  will h a ve been  pr esen t ed 
wit h  m a n y BVTT opt ion  levels  t h a t  differ ed su bst a n t ia lly fr om  t h eir  own  
expect a t ion s on  m ea n  jou r n ey cost s .  P er h a ps  t h is  a n om a ly goes som e wa y t owa r ds 
expla in in g t h e h igh  pr opor t ion  of r espon den t s  t h a t  h a d r epor t ed difficu lt y wit h  t h e 
con t ext  or  qu est ion s in  t h e SP  exper im en t . 

For  the model ana lysis tasks, the rela t ively small sample sizes tha t  fell below quota  for  
many of the segments, led to complica t ions with in  the model est imat ion  procedures.  To 
resolve these issues, segments were combined so as to provide VTT and VTTR resu lt s 
tha t  dist inguished just  the following 4 aggrega te segments, ra ther  than  the or igina lly 
planned 12 deta iled segments. 

• OGV shippers (i.e. OGV1 and OGV2 combined), fu r ther  segmented by to por t  / 
not  to por t , though  using a  parameter  tha t  was not  sta t ist ica lly sign ifican t . 

• OGV car r iers 
• LGV car r iers. 

In  the absence of a  convincing est imated model for  LGV sh ippers, it  was assumed tha t  
LGV sh ippers should be a lloca ted the same VTT and VTTR as OGV sh ippers.   

The fina l study task was to t ransform the VTT and VTTR in to a  form tha t  is su ited to 
the requirements of TAG.  The t ransformat ion  method proposed summed the VTT of the 
ca r r iers (the t ranspor t  cost  component ) to the VTT of the sh ippers (the product  rela ted 
component ).  However  the design  of the exper iment  had a  flaw tha t  implied double 
count ing of the t ranspor t  cost  element  for  a  subset  of the ana lysis sample for  sh ippers, 
which  in  tu rn  would overest imate the cor rect  VTT for  each  segment .  It  would not  be a  
st ra igh t forward ana lysis task to undo th is double count ing because th is would require 
separa t ing ou t  subsets of sh ippers for  individua l modelling ana lysis.  However  the 
resu lt ing sample sizes for  such  subsets would then  be too small to facilit a te successfu l 
model est imat ion .   

The fur ther  ana lysis ca r r ied ou t  with in  th is peer  review h igh ligh ts: tha t  the est imat ion  
of product  r ela ted VTT and VTTR per  tonne ca r r ied, is h igh ly context  specific; and tha t  
for  any given  veh icle type their  va lues will va ry widely and will be in fluenced by a  wide 
range of in ter -cor rela ted explana tory va r iables.  Accordingly, the est imat ion  procedure 
would require a  much  la rger  sample than  tha t  which  had been  envisaged or igina lly for  
th is study, to ensure it  cou ld provide a  sound model est imat ion  of their  va lues in  a  form 
tha t  cou ld successfu lly test  the in fluence of a ll of these in ter -cor rela ted effects.  This 
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would not  be a  simple modelling exercise and it  is un likely to be feasible to implement  it  
th rough  using the sample size available with in  the cur ren t  study.   

The ca r r ier  based VTTs for  LGVs and OGVs est imated in  the study a re 4.1 and 3.5 
t imes h igher , respect ively, than  those cur ren t ly with in  TAG.  The TAG der iva t ions a re 
based solely on  est imated dr iver  costs plus veh icle opera t ing costs per  hour .  Given  the 
many cavea ts, including the lack of represen ta t ivity of the samples and the appa ren t ly 
h igh  level of lack of understanding of context  among survey respondents, it  appears 
prudent  to not  replace the cur ren t  TAG approach  and va lues un t il grea ter  confidence 
can  be reached about  the solidity of the founda t ions of these new methods and of their  
empir ica l resu lt s.    

On  a  more posit ive note, th is peer  review presen ts some suggest ions for  reana lysis of the 
sample resu lt s for  OGV car r iers, which  migh t  provide usefu l insigh ts.  It  recommends 
examining for  TAG whether  the VTT to use for  rou te choice modelling, mode choice 
modelling and for  appra isa l should a ll have iden t ica l va lues, or  whether , say, the VTT 
used in  appra isa l should fur ther  include a  wider  range of longer  term cost -saving 
adjustments with in  supply cha ins.  It  a lso recommends th ree other  adjustments to the 
cur ren t  TAG advice on  aspects rela ted to HGVs and LGVs.  

With  the benefit  of h indsigh t  from the cur ren t  study, th is peer  review proposes a  
number  of poten t ia l methodologica l improvements to fu ture SP studies of VTT and 
VTTR.  These improvements rela te to adjust ing the segmenta t ion , increasing the 
sample size, refin ing the survey design , and to improving the design  of the SP 
exper iments.  F ina lly, it  ou t lines how revea led preference studies could be ca r r ied ou t  in  
Grea t  Br ita in  as an  a lterna t ive method for  est imat ing freigh t  VTT and VTTR. 
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1  I n t r od u c t ion  a n d  c on t e x t  

1.1.1  Th is r epor t  pr ovides a  peer  r eview of t h e fin din gs fr om  t h e r ecen t  r esea r ch  
st u dy, com m ission ed by Na t ion a l H igh wa ys (NH ) a n d t h e Depa r t m en t  for  Tr a n spor t  
(DfT), t h a t  exa m in ed r oa d fr eigh t  va lu es of t r a vel t im e (VTT), a n d va lu es of t r a vel 
t im e r elia bilit y (VTTR) in  Gr ea t  Br it a in .  These findings represen t  a  sign ifican t  
addit ion  to the evidence base, indica t ing the poten t ia l need for  a  change to the va lues 
embedded in  the ana lysis underpinn ing business cases.  As a  r esu lt , t h er e a r e va r iou s 
a spect s  on  wh ich  t h e Depa r t m en t  wou ld like a ssu r a n ce pr ior  t o m a k in g ch a n ges t o 
it s  Transpor t  Ana lysis Guidance (TAG) t o im plem en t  t h e fin din gs of t h e n ew st u dy. 

1.1.2  Th e eviden ce u sed for  t h is  r eview of fin din gs  is  t h e det a iled docu m en t a t ion  
wit h in  t h e F in a l Repor t  (F R – AE COM et  a l., 2023) wh ich  descr ibes t h e m et h odology 
a n d t h e r esu lt s  of t h e r esea r ch  t h a t  h a s been  ca r r ied ou t  by t h e s t u dy t ea m  of 
AE COM, Ar u p, Sign ifica n ce a n d ITS Leeds. 

1.1.3  Th e t a sks specified for  t h e peer  r eview in clu ded t h e con sider a t ion  of n in e 
a spect s  of t h e r esea r ch  s t u dy a n d of it s  r esu lt s .  Th e con clu sion s fr om  t h is  peer  
r eview on  t h ese n in e t a sks a r e su m m a r ised in  Sect ion  2 below, t oget h er  wit h  
r efer en ces t o wh er e t h e eviden ce t o su ppor t  t h ese con clu sion s h a s been  a ssem bled 
la t er  wit h in  t h is  r eview r epor t . 

1.1.4  Th e a ppr oa ch  t h a t  h a s  been  t a ken  in  t h is  r eview h a s focu sed pa r t icu la r ly on  
t h e s t a t is t ica l m et h odology a spect s  u n der pin n in g t h e r esea r ch , beca u se a n y in it ia l 
issu es h er e wou ld t h en  per m ea t e t h r ou gh  t o in flu en ce t h e con clu sion s a n d 
pa r a m et er  va lu es t h a t  cou ld su bsequ en t ly be der ived fr om  t h is  s t u dy.  Sect ion  3 
pr ovides con t ext  on  wh y t h e r epr esen t a t ivit y of t h e sa m ple is  cr u cia l for  s t a t is t ica l 
a n a lysis .  Sect ion  4 a n a lyses t h e ext en t  t o wh ich  t h e sa m ple of fir m s t h a t  wer e 
select ed for  t h e s t a t ed pr efer en ce exper im en t s  for  t h is  fr eigh t  va lu e of t im e st u dy 
a r e r epr esen t a t ive of r oa d t r a n spor t  a ct ivit y a cr oss Gr ea t  Br it a in .  Sect ion  5 
exa m in es t h e set  of con t ext s  u sed in  con st r u ct in g t h e exper im en t s  t o en su r e t h a t  t h e 
r esea r ch  a ppr oa ch  h a s pr ovided a  su it a ble a n d r eleva n t  cr oss-sect ion  of ch oices a n d 
t o con fir m  t h a t  ea ch  in dividu a l’s  ch oice set  is  m ea n in gfu l wit h  r espect  t o t h e 
exper ien ce of t h a t  specific pa r t icipa n t .  Sect ion  6 focu ses on  t h e ch oice m odels  t h a t  
h a ve been  est im a t ed fr om  t h e r esu lt s  of t h e exper im en t s .  I t  a ssesses t h e m odel 
for m s a dopt ed a n d t h e decision s on  wh ich  va r ia bles  t o exclu de a n d wh y.  

1.1.5  H a vin g r eviewed in  det a il t h e m et h odology t h a t  wa s u t ilised t o gen er a t e t h e 
VTT a n d VTTR r esu lt s , t h e im plica t ion s for  t h e pot en t ia l u ses of t h ese r esu lt s  
wit h in  TAG a r e con sider ed in  Sect ion  7, wh ich  a lso in clu des r ecom m en da t ion s for  
som e ot h er  Gu ida n ce im pr ovem en t s  r ela t in g t o t h e m odellin g of r oa d fr eigh t  
veh icles .  F in a lly Sect ion  8 su m m a r ises t h e m a in  r ecom m en da t ion s fr om  t h is  r eview 
of t h e fin din gs fr om  t h e VTT st u dy wit h  r espect  t o pot en t ia l im pr ovem en t s  in  t h e 
a ppr oa ch  t h a t  cou ld be con sider ed for  a n y fu t u r e s t u dies . 

1.1.6  I t  is  im por t a n t  fr om  t h e ou t set  t o in t er pr et  a n d pu t  in t o con t ext  a n y a ppa r en t  
la ck  of ba la n ce wit h in  t h e pr esen t a t ion  t h r ou gh ou t  t h e r est  of t h is  r eview r epor t  
bet ween :  
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• it s deta iled focus on  tha t  subset  of topics tha t  r epresen t  a reas for  poten t ia l 
improvement  in  study design  or  implementa t ion ;  

• versus the more summary discussion  on  the very many other  a reas where the 
research  work descr ibed in  FR is a lready to a  good standard.   

1.1.7  Th e desir ed ou t pu t  fr om  t h is  r esea r ch  s t u dy r equ ir es  t h e design  a n d 
execu t ion  of s t a t ed pr efer en ce-ba sed exper im en t s  t o a  level su it a ble for  t h e 
su ccessfu l est im a t ion  of h igh ly segm en t ed VTT a n d VTTRs for  t h e r oa d fr eigh t  
sect or .  Th is  ver y ch a llen gin g, in n ova t ive a n d a m bit iou s set  of r equ ir em en t s  fa ced 
t h e t ea m  ch a r ged wit h  t h is  r esea r ch  s t u dy, a n d t h e va st  m a jor it y of t h e r equ ir ed 
wor k  h a s been  ca r r ied ou t  t o a  good st a n da r d.  Accor din gly, t h is  r eview of F R a n d of 
t h e ou t com es a ct u a lly a ch ieved, focu ses pa r t icu la r ly: on  t h e lesson s t o be lea r n ed on  
h ow best  t o a llevia t e t h e va r iou s issu es t h a t  h a ve em er ged a lon g t h e wa y; a s  well a s  
on  t h ose pot en t ia l r efin em en t s  t o t h e exis t in g a ppr oa ch  t o t h is  t a sk , wh ich  wit h  t h e 
ben efit s  of h in dsigh t  wou ld h a ve t h e pot en t ia l t o pr odu ce m or e cost -effect ive 
ou t com es, if t h is  VTT/VTTR r esea r ch  s t u dy wer e t o be r epea t ed a n d r efin ed a t  som e 
st a ge in  t h e fu t u r e.   

2  As p e c t s  t o  b e  e x a m in e d  in  t h is  p e e r  r e v ie w  

2.1 OVE R VIE W 

2.1.1  Th e fin a l r epor t  pr ovides a  good level of det a il a bou t  t h e a ppr oa ch  a dopt ed, 
wh ile t h e m a t er ia l gen er a lly is  pr esen t ed clea r ly in  a  well-s t r u ct u r ed fa sh ion .  Th e 
m et h ods a dopt ed for  t h e est im a t ion  of t h e VTT a n d VTTR a ppea r  t o h a ve been  
im plem en t ed wit h  ca r e in  m ost  in st a n ces, t h ou gh  t wo er r or s  in  im plem en t a t ion  
a ppea r  t o h a ve a r isen .  Mor eover , t h er e wer e som e a spect s  of t h e or igin a l s t u dy 
segm en t a t ion  a n d design  t h a t  wer e u n h elpfu l.  Th ese t oget h er  wit h  t h e lim it ed 
in it ia l sa m ple s ize a n d a  s t r on g likelih ood of bia s  wit h in  it , h a ve led t o a n  
in a dequ a t e sa m ple s ize bein g a va ila ble wit h in  t h e key m odel est im a t ion  st a ge.  Th is  
t h en  for ced segm en t s  t o be com bin ed wit h in  t h e est im a t ion  t o t r y t o a ch ieve a n  
a dequ a t e sa m ple s ize a n d it  su bst a n t ia lly r edu ced t h e qu a lit y of t h e r esu lt in g VTT 
a n d VTTR est im a t es. 

2.1.2  Ma n y of t h ese m et h odologica l ch a llen ges a r ose beca u se fr eigh t  t r a n spor t  is  
in h er en t ly m u ch  m or e h et er ogen eou s in  n a t u r e t h a n  is  pa ssen ger  t r a n spor t .  
Con sequ en t ly fr eigh t  a n a lysis  gen er a t es  r equ ir em en t s  for  la r ge sa m ples t h a t  n eed 
t o be in it ia lly select ed a n d su bsequ en t ly expa n ded wit h  gr ea t  ca r e so a s  t o en a ble 
t h em  t o be r epr esen t a t ive a cr oss t h e m a n y diver se fr eigh t  t r a n spor t  segm en t s  
wit h in  t h e in du st r ia l s t r u ct u r e of Gr ea t  Br it a in .  A la r ge con t in gen cy m a r gin  wou ld 
be n eeded wit h in  a  s t u dy t o en a ble ch a n ges in  a ppr oa ch  a n d in  sa m ple select ion  t o 
be im plem en t ed in  t h e cou r se of t h a t  s t u dy in  or der  t o a ddr ess  t h e m a n y a n d diver se 
ch a llen ges t h a t  a r e likely t o em er ge a lon g t h e wa y. 
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2.1.3 The rest  of th is Sect ion  responds in  tu rn  to the n ine specific aspects, copied 
across in  ita lics below, tha t  were specifica lly requested to be addressed with in  th is peer  
review. 

2.2 St u d y d e s ign  a n d  sa m p lin g  

2.2.1  Th e stu d y d esign  a n d  sa m plin g, a n d  wh eth er  th e m eth od s u sed  a r e likely to 
h a ve pr od u ced  r elia ble a n d  r obu st  r esu lts. F or  in sta n ce, d id  th e stu d y u tilise a n  
a ppr opr ia te a n d  su ita bly r epr esen ta t ive sa m ple of sh ipper s a n d  ca r r ier s, a cr oss (for  
exa m ple) bu sin ess size, in d u str y, r egion  etc. 

2.2.2  Th is peer  r eview con clu des t h a t  t h e sa m ple of fir m s a ch ieved wa s cer t a in ly 
n ot  r epr esen t a t ive of t h e popu la t ion  of h a u la ge fir m s a cr oss t h e UK.  Th e sa m ple 
pr edom in a n t ly cover ed ju s t  t h e la r gest  h a u la ge fir m s bu t  t h ese r epr esen t  on ly 1% of 
t h e UK h a u la ge fir m s a s  a  wh ole 1, t h ou gh  du e t o h a vin g m a n y veh icles  t h ese la r ge 
h a u la ge fir m s will ca r r y su bst a n t ia lly m or e t h a n  1% of GB t on n e k ilom et r es.  Th er e 
a lso wa s a  h igh  90% n on -r espon se r a t e wit h in  t h e or igin a l sa m plin g, wh ich  r u n s t h e 
r isk  of en din g u p wit h  a  bia sed sa m ple.  Th e la ck  of r epr esen t a t ivit y wa s a lso 
con fir m ed by t h e com pa r ison s in  F R Ta ble 10 t h a t  pr esen t  t h e sa m ple ver su s t h e 
obser ved GB pa t t er n s of pr odu ct s  ca r r ied, wh ich  in dica t ed m ism a t ch es for  a  su bset  
of pr odu ct  t ypes.  Likewise, t h e r epor t ed a ver a ge cost s  per  jou r n ey h ou r  fr om  t h e 
sa m ple h a s  in dica t ed cost  r ela t ivit ies  bet ween  veh icle t ypes of OGV1>LGV>OGV2 2.  
Th is  does n ot  m a t ch  t h e expect ed sequ en ce of OGV2>OGV1>LGV ba sed on  kn own  
a ver a ge veh icle r u n n in g cost s  by veh icle t ype fr om  TAG.  

2.2.3  H owever , su ccessfu lly obt a in in g a  good r epr esen t a t ive cr oss-sect ion  of fir m s 
in  t h e sa m ple is  likely t o be a  ver y ch a llen gin g t a sk  in  pr a ct ice.  Th is  is  beca u se t h e 
n a t u r e of t h is  t ype of soph ist ica t ed s t a t ed pr efer en ce da t a  a ssem bly exer cise wit h in  
a  disper sed in du st r y su ch  a s  r oa d t r a n spor t , im plies  t h a t  t h ose fir m s t h a t  h a ve t h e 
t im e a n d t h e in clin a t ion  t o r espon d t o t h e exer cise a r e u n likely t o be r epr esen t a t ive 
of t h e cr oss-sect ion  of fir m s a cr oss  t h e r oa d fr eigh t  in du st r y a s  a  wh ole.   

2.2.4  Obt a in in g a  r epr esen t a t ive cr oss-sect ion  of fir m s wa s fu r t h er  com plica t ed by 
r equ ir in g t h e jou r n eys t o por t s  by ea ch  in dividu a l t ype of r oa d veh icle t o be a  
specific focu s of t h e s t u dy.  Th is  t a r get in g is  likely t o h a ve a dded bia s  t o t h e sa m ple, 
pa r t icu la r ly beca u se on ly a  sm a ll a n d pot en t ia lly a t ypica l su bset  of a ll h a u lier s , 
ot h er  t h a n  t h ose h ea vily u sin g la r ge a r t icu la t ed H GVs, a r e likely t o gen er a t e 
r egu la r  m ovem en t s  t o por t s  or  a ir por t s . 

2.2.5 Th e n et  r esu lt  of t h e va r iou s ch a llen ges a lon g t h e wa y wa s t h a t  t h e fin a l 
sa m ple of r espon den t s  a va ila ble for  t h e in it ia l a n a lysis  wa s in a dequ a t e t o a ch ieve 
t h e r equ ir ed qu ot a s for  seven  of t h e t welve segm en t s  t h a t  h a d been  dist in gu ish ed in  

 

1 See la ter  Ta ble 1 for  IDBR da ta  on  the size dist r ibu t ion  of road haulage firms.  Da ta  on  average 
number  of vehicles by size of haulage firm has not  been  loca ted. 
2 LGV - Light  Goods Vehicle up to 3.5 tonnes gross vehicle weight  (gvw); OGV1 – Other  Goods 
Vehicle over  3.5t  gvw with  2 or  3 axles; OGV2 – Other  Goods Vehicle with  4 or  more axles (r igids) 
plus a ll a r t icu la ted goods vehicles (a r t ics). 
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t h e s t u dy design .  Th is  in  t u r n  led t o con sider a ble com plica t ion s a n d lim it a t ion s in  
t h e level of discr im in a t ion  a n d pr ecision  t h a t  cou ld be a ch ieved wit h in  t h e 
su bsequ en t  m odel explor a t ion s for  est im a t in g t h e VTT a n d VTTR.   Sect ion  4.1 
provides grea ter  deta il on  the above topics. 

2.3 Ch oice  b e h a viou r  d e m on s t r a t e d  in  t h e  su r ve y  

2.3.1  Th e ch oice beh a viou r  d em on str a ted  in  th e su r vey by r espon d en ts, in  pa r t icu la r  
th e n on -switch in g beh a viou r  d em on str a ted  pa r t icu la r ly by sh ipper s a n d  LGV 
r espon d en ts. Wh a t a r e th e possible expla n a t ion s for  th e pa tter n s seen , a n d  wh y h a s it  
im pa cted  th is stu d y in  pa r t icu la r ? Cr u cia lly, it  wou ld  be of va lu e to u n d er sta n d  th e 
peer  r eviewer ’s view on  wh eth er  th is beh a viou r  is likely to be a  cr ed ible 
r epr esen ta t ion  of sta ble, r ea l-wor ld  ch oices fr om  fr eigh t  m a n a ger s, or  a  bypr od u ct  of 
fa ctor s su ch  a s th e su r vey d esign  a n d  th e con text  of th e stu d y. On  th e r ole of su r vey 
d esign , wer e th e Bou n d a r y Va lu es of Tim e im plicit  in  th e stu d y su fficien t  to gen er a te 
th e in ten d ed  switch in g beh a viou r  in  th e su r vey? 

2.3.2  Th e t r a n spor t  cost  va lu es a r is in g wit h in  t h is  s t u dy ga ve r ise t o con cer n  
r ela t in g t o t wo in t er depen den t  issu es  

a ) unexpected rela t ivit ies of OGV1>LGV>OGV2 between  vehicle types for  the 
typica l cost s per  journey hour  tha t  were repor ted by respondents    

b) major  differences between  individua l segments in  the ra t io of:  
o the Boundary Values of Travel Time (BVTT - which  in  effect  is an  implicit  

cost  per  hour) opt ion  set s in t roduced in to their  Sta ted Preference (SP) 
exper iment ;  

o compared to the typica l cost  per  hour  as repor ted by the respondents from 
tha t  segment .  

2.3.3  Th e fir s t  issu e m a y well im ply a  m a jor  bia s  r ela t ive t o t h e over a ll UK 
popu la t ion  of fir m s, in  t h e ch a r a ct er is t ics  of t h ose sa m pled for  som e or  a ll of t h e 
veh icle t ype segm en t s .  Th e n eed t o in clu de a  fu ll qu ot a  of fir m s t h a t  h a ve r egu la r  
sh ipm en t s  t o por t s /a ir por t s  for  OGV1s a n d LGVs m a y h a ve con t r ibu t ed t o su ch  bia s .  
An y su ch  sa m ple bia s  wou ld im pa ct  on  t h e va lidit y of t h e r esu lt s  of t h e su bsequ en t  
a n a lysis  u n less  som e con vin cin g m et h od cou ld be in t r odu ced t o offset  t h a t  bia s .  
Un for t u n a t ely, t h e sm a ll sa m ple s izes u lt im a t ely a va ila ble for  u se in  m odel 
est im a t ion  wer e in su fficien t  t o pr ovide a  set  of s ign ifica n t  ext er n a l expla n a t or y 
va r ia bles  t h a t  cou ld fa cilit a t e a  differ en t ia l expa n sion  of t h e sa m ple in  or der  t o 
m it iga t e bia s .   

2.3.4 Th e pa t t er n  of BVTT r a n ges t h a t  wer e pr esen t ed t o r espon den t s  wit h in  t h e 
SP  exper im en t s  wer e r a dica lly differ en t  in  t h eir  r ela t ive cost  m a gn it u des a cr oss t h e 
set  of differ en t  segm en t s .  In  m a n y ca ses t h e sca le of t h ese differ en ces a ppea r s  t o 
h a ve a r isen  du e t o obscu r e design  m ist a kes  / m isin t er pr et a t ion s, r a t h er  t h a n  for  
pr odu ct ive r ea son s.  Th ese h a ve r esu lt ed in  m odellin g pr oblem s bein g gen er a t ed for  
t h e sh ipper s  segm en t s  a n d for  LGV ca r r ier s , t h r ou gh  a  loss  of sa m ple s ize du e t o t h e 
exclu sion  cr it er ion  (C5) n eedin g t o be a pplied.  Th ey m a y a lso h a ve t en ded t o bia s  
u pwa r ds  t h e est im a t ed VTTs.  Sect ion  5.2 provides grea ter  deta il on  the above topics. 
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2.4 Mod e llin g  a n d  e n u m e r a t ion  m e t h od s  

2.4.1  Th e m od ellin g a n d  en u m er a tion  m eth od s u sed  by th e r esea r ch  tea m , cover in g 
a r ea s in clu d in g (bu t  n ot  lim ited  to) th e m od el specifica t ion , th e ch oice a n d  
a pplica t ion  of exclu sion  cr iter ia , a n d  th e u se of CS RGT to m a ke th e sa m ple 
n a t ion a lly r epr esen ta t ive. 

2.4.2  Th e select ion  of t h e five exclu sion  cr it er ia  t h a t  wer e exa m in ed du r in g t h e 
s t u dy wa s a ppr opr ia t e a n d in for m a t ive.  H owever , on ly on e cr it er ion  (C1) wa s fu lly 
a pplied, wh ile a n ot h er  cr it er ion  (C5) wa s pa r t ia lly a pplied, t o r em ove u n su it a ble 
r espon den t s  fr om  t h e sa m ple t h a t  wa s u lt im a t ely u sed for  t h e m odel a n a lysis .   

2.4.3  On ly a  sm a ll m in or it y of a ll r espon den t s  r espon ded yes  t o t h e exclu sion  
cr it er ion  (C4) qu est ion  “D13 Did you  fin d t h e descr ipt ion  of t h e jou r n eys clea r ?”  Th e 
n on -a pplica t ion  of t h e t h r ee exclu sion  cr it er ia  (C2) t o (C4) in dica t es  t h a t  a t  lea st  a  
qu a r t er , a n d possibly over  a  h a lf, of t h ose u lt im a t ely in clu ded wit h in  t h e SP  
exper im en t a l a n a lysis  wer e r espon den t s  wh o h a d r eser va t ion s r ega r din g eit h er  t h e 
r ea lism  a n d/or  t h eir  u n der st a n din g of t h e con t ext  or  qu est ion s t h a t  wer e u sed 
wit h in  t h eir  exper im en t s . 

2.4.4  Th e t wo exclu sion  cr it er ia  (C1) a n d (C5) t h a t  wer e a ct u a lly a pplied ca u sed 
r edu ct ion s down  t o 472 in  t h e effect ive sa m ple s ize a va ila ble for  a n a lysis .  
Con sequ en t ly on ly 2 of t h e 12 segm en t s of t h is  s t u dy h a ve a ch ieved t h eir  r equ ir ed 
qu ot a  wit h in  t h e m odellin g a n a lysis  t a sks.  Th e fu r t h er  a pplica t ion  of t h e r em a in in g 
t h r ee exclu sion  cr it er ia  wou ld h a ve fu r t h er  r edu ced t h e a va ila ble sa m ple down  t o a  
s ize wh olly in a dequ a t e for  m odellin g, wh ich  is  wh y t h ey wer e n ot  a pplied.  Th er e is  
som e lim it ed eviden ce t h a t  t h eir  n on -r em ova l m a y h a ve bia sed u pwa r ds t h e VTT 
va lu es, wh ile it  cer t a in ly will h a ve r edu ced t h e r obu st n ess of t h e eviden ce 
u n der lyin g t h e pa r a m et er  est im a t es.  Sect ion  5.1 pr ovides gr ea t er  det a il on  t h e 
a bove t opic of exclu sion  cr it er ia . 

2.4.5  The inadequa te sample size with in  the modelling stage, which  a rose for  most  of 
the in it ia l 12 segments, has led to a  number  of simplifica t ions and adjustments tha t  
were chosen  to enable the model est imat ion  to proceed and to mit iga te impacts from not  
ach ieving quotas.  The models u lt imately est imated dis t in gu ish ed ju st  t h e followin g 
fou r  a ggr ega t e segm en t s , r a t h er  t h a n  t h e or igin a lly pla n n ed 12 det a iled segm en t s . 

• OGV shippers (i.e. OGV1 and OGV2 combined), fu r ther  segmented by to por t  / 
not  to por t , though  using a  parameter  tha t  was not  sta t ist ica lly sign ifican t . 

• OGV car r iers 
• LGV car r iers. 

In  the absence of a  convincing est imated model for  LGV sh ippers, it  is assumed tha t  
LGV sh ippers should be a lloca ted the same VTT and VTTR as OGV sh ippers.   

2.4.6  F or  bot h  sh ipper s  a n d ca r r ier s  t h e in it ia l est im a t es of VTTs for  OGV1 wer e 
la r ger  t h a n  for  OGV2, wh ich  wa s con t r a r y t o expect a t ion s.  Accor din gly, t h e 
est im a t ed VTT a n d VTTR wer e t h en  for ced in  t h e m odel t o a dopt  com m on  va lu es 
a cr oss t h e OGV1 a n d OGV2 segm en t s . 



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

12 of 53 
 

2.4.7  I t  h a s n ot  u lt im a t ely been  fea sible t o iden t ify t h e im pa ct  on  VTT or  VTTR of 
a n y ext er n a l expla n a t or y va r ia bles  (e.g. com m odit y t ype or  va lu e, com pa n y size, 
s t a ge in  t h e su pply ch a in , et c.). Beca u se of t h is  a bsen ce of ext er n a l expla n a t or y 
va r ia bles  wit h in  t h e fin a lised m odels , t h e r eweigh t in g of SP  r esu lt s  t h r ou gh  u se of 
CSRGT wa s n ecessa r ily lim it ed in  scope a n d so wa s u n a ble t o m it iga t e sa m ple 
bia ses a n d t o im pr ove t h e n a t ion a l r epr esen t a t ivit y of t h e est im a t ed pa r a m et er s .  
Sect ion  6 pr ovides gr ea t er  det a il on  t h e a bove t opic of lim it a t ion s in  t h e m odel 
for m u la t ion s. 

2.5 Ma gn it u d e  of t h e  VTT a n d  VTTR  r e su lt s  

2.5.1  Th e m a gn itu d e of th e VTT a n d  VTTR r esu lt in g fr om  th e stu d y, a n d  th e likely 
d r ivin g fa ctor s for  th ese. In  pa r t icu la r , wh ile th e ca r r ier  va lu es d er ived  fr om  th e 
stu d y a ppea r  to m a tch  expected  m a gn itu d es fr om  in ter n a tion a l liter a tu r e r ela t ively 
closely, sh ipper  a n d  LGV va lu es a r e su bsta n tia lly h igh er  th a n  su ggested  by pr eviou s 
liter a tu r e. To wh a t exten t  is th is d iffer en ce d own  to th e fu n d a m en ta l ch oice 
beh a viou r  d iscu ssed  a bove, to UK-specific or  r ecen t  fr eigh t  in d u str y fa ctor s (e.g. 
in cr ea sed  ju st-in -t im e d eliver ies a n d  t im e-sen sit ive su pply ch a in s) or  to oth er  
con textu a l fa ctor s a r ou n d  th e t im e of th e su r vey, in clu d in g H GV d r iver  sh or ta ges a n d  
h igh er -th a n -n or m a l in fla t ion ?  Ar e th er e a n y va r ia bles in  th e d a ta , or  m od el 
specifica t ion s n ot  explor ed  by th e stu d y tea m , th a t  cou ld  sh ed  ligh t  on  th is, or  a n y 
a d ju stm en ts th a t  th e DfT a n d  Na tion a l H igh wa ys cou ld  m a ke to th e r esu lt in g ba se 
va lu a tion s to a ccou n t for  th ese exter n a l fa ctor s? Mor e gen er a lly, d o we h a ve a  
su fficien t  u n d er sta n d in g of sh ipper  d ecision -m a kin g to d r a w fir m  con clu sion s on  th e 
cr ed ibility of th e r esu lts d er ived ? Wh er e possible, ver ifica t ion  a ga in st  in d u str y cost  
d a ta  wou ld  pr ovid e a d d it ion a l a ssu r a n ce. 

2.5.2  Un for t u n a t ely, va r iou s open  qu est ion s r em a in  a bou t  t h e r elia bilit y of t h e 
est im a t ed va lu es of t h e VTT a n d VTTR.  Th er e is  eviden ce t h a t  t h e sa m ple of 
r espon den t s  is  fa r  fr om  bein g r epr esen t a t ive of t h e n a t ion a l popu la t ion  of h a u lier s .  
I t  wa s n ot  fea sible t o a dju st  t h e r esu lt s  post -a n a lysis  t o m it iga t e t h e im pa ct  of a n y 
su ch  bia ses .  Th e qu ot a  r equ ir ed t o en su r e t h a t  t h e m odel est im a t es for  in dividu a l 
segm en t s  wou ld be in for m a t ive wer e on ly a va ila ble wit h in  t h e fin a lised sa m ple for  
t wo of t h e t welve segm en t s.  Th e r esu lt in g a ggr ega t ion  of segm en t s  in  t h e m odels  
t h a t  n eeded t o be a dopt ed so a s  t o m it iga t e t h e im pa ct  of t h e sm a ll sa m ples, h a s 
r edu ced t h e level of discr im in a t ion  wit h in  t h e r esu lt s  a n d h a s pr odu ced som e 
u n expect ed r ela t ivit ies  (e.g. VTT for  OGV1 > OGV2).  Accor din gly, it  wou ld be 
difficu lt  t o decide t h e ext en t  t o wh ich  t h e h igh er  t h a n  expect ed VOTs a r e a  r esu lt  of 
(a ) r ea l fea t u r es pa r t icu la r  t o t h e s it u a t ion  in  t h e UK in  2022, (b) r a t h er  t h a n  a  s ide 
effect  of t h e difficu lt ies  con fr on t ed in  t h is  s t u dy in  t h e design  a n d im plem en t a t ion  of 
t h e SP  m et h odology. 

2.5.3  In  pa r t icu la r , t h e a ppr oa ch  a dopt ed t o dis t in gu ish  bet ween  t h e VTT for  a  
loa ded a n d for  a n  em pt y veh icle a ppea r s  a ccor din g t o t h e docu m en t a t ion , t o h a ve 
in clu ded a n  er r or  (see Sect ion  7) ca u sin g it  t o su bst a n t ia lly over es t im a t e t h e loa ded 
veh icle VTT.  Du e t o t h e sm a ll over a ll s ize, 213, of t h e sa m ple for  sh ipper s, t h er e 
does n ot  a ppea r  t o be scope t o r ect ify t h is  er r or  by fu r t h er  exclu din g fr om  t h is  
a n a lysis  sa m ple t h e 125 sh ipper s  wh o ou t sou r ce som e of t h eir  t r a n spor t .   
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2.5.4  A r ela t ed im por t a n t  issu e is  t h a t  on ly a  sm a ll m in or it y of bot h  sh ipper s  a n d 
ca r r ier s  con fir m ed t h a t  t h e descr ipt ion  of t h e jou r n eys t h a t  wa s  pr esen t ed wa s 
a ct u a lly clea r  t o t h em .  Th is  r epor t ed la ck  of cla r it y su ggest s  t h a t  dou bt s  sh ou ld 
r em a in  on  t h e a bilit y of t h ese r espon den t s  t o m a ke t h e r equ ir ed clea r  con cept u a l 
sepa r a t ion  in  pr a ct ice wit h in  t h e exper im en t s  bet ween  t h e pr odu ct  cost  r ela t ed a n d 
t h e t r a n spor t  cost  r ela t ed a spect s  of t h e im pa ct s  of t r a vel t im e ch a n ges.  Sect ion  7 
pr ovides gr ea t er  det a il on  t h e a bove t opic of t h e qu a lit y of t h e est im a t es of VTT a n d 
VTTR. 

2.5.5  Dr a win g t h ese fin din gs t oget h er , su ggest s  t h a t  t h e r esu lt s  u n for t u n a t ely do 
n ot  a t  pr esen t  pr ovide a  con clu sive qu a n t ified u n der s t a n din g of r oa d fr eigh t  
decision -m a kin g. 

2.6 Cr e d ib ili t y  of d iffe r e n ce s  in  va lu a t ion s  a c r oss  ve h ic le  
t yp e  

2.6.1  Differ en ces in  va lu a tion s a cr oss veh icle type, a n d  wh eth er  th ese a ppea r  
cr ed ible. Th e LGV segm en t of th e stu d y pr od u ced  pa r t icu la r ly h igh  va lu es, 
poten t ia lly d r iven  by a  la ck of switch in g in  th e sta ted  pr efer en ce ga m es. Ca n  th e LGV 
r esu lts be con sid er ed  r elia ble a n d  r obu st  for  im plem en ta tion  in  m od ellin g a n d  
a ppr a isa l, a n d  wh a t LGV-specific fa ctor s sh ou ld  Na tion a l H igh wa ys a n d  th e DfT 
con sid er , wh en  con sid er in g th e im plem en ta tion  of th ese va lu es. Ca n  th e LGV sa m ple 
be con sid er ed  su fficien t  to pr od u ce r obu st  r esu lts a n d  wou ld  a n y sm a ll-sa m ple 
r egr ession  m eth od s h elp to r esolve a n y issu es in  th is a r ea ? Differ en ces a cr oss OGV1 
a n d  OGV2 sh ou ld  a lso be con sid er ed , a s well a s th e fin d in gs for  t r ips to por t / n ot  to 
por t , a n d  h ow th ese cou ld  fa ctor  in  m od ellin g a n d  a ppr a isa l gu id a n ce. 

2.6.2  As a lr ea dy discu ssed a cr oss t h e pr eviou s sect ion s, t h e a ver a ge veh icle cost s  
per  h ou r  in it ia lly r epor t ed by r espon den t s  for  t h eir  own  t ypica l jou r n eys did n ot  
h a ve t h e expect ed r ela t ivit ies  a cr oss veh icle t ypes.  Th is  pr esu m a bly in dica t es  (in  
t h e a bsen ce of a n y ot h er  cr edible expla n a t ion ) t h a t  t h is  sa m ple of r espon den t s  is  
bia sed a n d is  n ot  r epr esen t a t ive of t h e popu la t ion  of UK r oa d fr eigh t  fir m s a s  a  
wh ole.  Accor din gly, in  t h e a bsen ce of a n y fea sible post -pr ocessin g opt ion s for  
a dju st in g a n d im pr ovin g t h e r epr esen t a t ivit y of t h e sa m ple, it  is  per h a ps n ot  
su r pr is in g t h a t  t h e r esu lt in g VTT r ela t ivit ies  wer e n ot  a s  expect ed a cr oss veh icle 
t ypes.  As discu ssed below in  Sect ion  7.2, a n  explicit  r epr esen t a t ion  of t h e s t a ge 
wit h in  t h e su pply ch a in  of t h e jou r n ey con sider ed in  t h e SP , m igh t  h a ve h elped t o 
u n der s t a n d bet t er  som e of t h e a ppa r en t ly a n om a lou s r ela t ion sh ips bet ween  goods 
veh icle t ypes in  t h eir  est im a t ed levels  of VTT.  

2.6.3  Du e t o t h e LGV sa m ple s izes a va ila ble for  m odel a n a lysis  ph a se bein g below 
h a lf of t h e r equ ir ed qu ot a  for  ever y in dividu a l LGV segm en t , a n d du e t o 
in a ppr opr ia t e BVTT opt ion  set s  for  LGVs bein g u sed in  t h e SP  exper im en t s , 
pr oblem s a r ose a t  t h is  LGV m odellin g s t a ge a n d a ccor din gly t h e scope for  in -dept h  
m odellin g a n a lysis  wa s lim it ed.   

2.6.4  Th e sm a ll sa m ple s izes m a y h a ve been  t h e ca u se beh in d wh y n on e of t h e 
m odels  pr odu ced a  s t a t is t ica lly s ign ifica n t  pa r a m et er  for  jou r n eys  t o por t s .  
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2.7 Ove r la p  b e t w e e n  va lu e s  d e r ive d  a n d  e x is t in g  NF -VOCs  

2.7.1  Th e over la p between  th e va lu es d er ived  a n d  exist in g Non -F u el Veh icle 
Oper a t in g Costs (NF -VOCs) in  TAG. In  pa r t icu la r , th e poten t ia l for  th e n ew stu d y 
fin d in gs to r epla ce th e b1 pa r a m eter  (t im e-r ela ted  ca pita l costs) for  th e r eleva n t 
fr eigh t  veh icle types. Wh a t im plica tion s wou ld  th is h a ve for  m od ellin g a n d  
a ppr a isa l? 

2.7.2  F or  t h e r ea son s su m m a r ised in  t h e pr eviou s sect ion s, it  wou ld be pr em a t u r e 
t o u se t h is  s t u dy’s r esu lt s  a s  t h e fou n da t ion  for  wh olesa le ch a n ges t o t h e exis t in g 
TAG a ppr oa ch  t o Non -F u el Veh icle Oper a t in g Cost s .  Th e st u dy m et h odology t h a t  
a ssocia t es  t h e ca r r ier s’ r esu lt s  wit h  t h e dr iver  plu s veh icle oper a t in g cost  elem en t  
a n d t h e sh ipper s’ r esu lt s  wit h  t h e pr odu ct  r ela t ed elem en t  of VTT, does n ot  a ppea r  
t o h a ve been  im plem en t ed cor r ect ly in  pr a ct ice (see Sect ion  7), so som e of t h e 
cu r r en t  va lu es pr odu ced by t h is  s t u dy a r e qu est ion a ble. 

2.7.3  P r ior  t o in t r odu cin g t h e (fu t u r e cor r ect ed) s t u dy r esu lt s  t o r epla ce t h e b1 
pa r a m et er  in  TAG, it  wou ld be pr u den t  t o fir s t  ca r r y ou t  a  dir ect  con fir m a t ion  t h a t  
t h e s t u dy m et h odology cou ld su ccessfu lly gen er a t e t h e sepa r a t ion  bet ween  veh icle 
r ela t ed a n d pr odu ct  r ela t ed VTTs t h a t  it  a im s for .  Th is  con fir m a t ion  cou ld be t est ed 
by a dopt in g t h e m or e com pr eh en sive r evised SP  a ppr oa ch  t h a t  is  pr oposed in  
Sect ion  8.3 below. 

2.8 Im p a c t  of fin d in gs  on  fr e igh t  m od e llin g  

2.8.1  Mor e gen er a lly, th e likely im pa ct  of im plem en ted  fin d in gs on  fr eigh t  
m od ellin g, a n d  tr a n spor t  m od ellin g in  gen er a l. Wh a t im pa ct  m igh t th e fin d in gs h a ve 
for  r ou te-level fr eigh t  t r a ffic a ssign m en ts, a n d  r esu lt  for eca sts of t r a ffic a n d  
con gestion  for  a ll t r a ffic. Wh a t im plica tion s d o th e fin d in gs h old  for  th e a ppr a isa l of 
fr eigh t  t r a n spor t  via  n on -r oa d  m od es, su ch  a s r a il, a via t ion  or  m a r it im e? 

2.8.2  Du e t o t h e va r iou s issu es iden t ified wit h in  t h is  r eview t h a t  h a ve a r isen  
wit h in  t h e pr odu ct ion  of t h e VTT a n d VTTR est im a t es, it  wou ld be u n wise t o a dopt  
t h e pu blish ed r esu lt s  fr om  t h e cu r r en t  s t u dy.  

2.8.3  In  t h e m ea n t im e, a  qu er y is  r a ised in  pa r a gr a ph  7.2 below r ela t in g t o t h e 
r ea lism  of t h e cu r r en t  fr eigh t  : n on -fr eigh t  r a t io for  LGV jou r n eys wh ich  is  
pu blish ed in  Ta ble A1.3.4 of t h e TAG Da t a  Book  – t h is  r a t io sh ou ld be r econ sider ed 
by t h e Depa r t m en t .  

2.9 Ap p r oa ch  t o  a d ju s t in g  t h e  n e w  va lu e s  ove r  t im e  

2.9.1  Th e r ecom m en d ed  a ppr oa ch  to a d ju st in g th e n ew va lu es over  t im e. Th e n ew 
stu d y r ecom m en d s th e u se of specific in d ices for  th e ca r r ier  com pon en t, su ch  a s wa ge 
gr owth  or  CP I, wh ile r ecom m en d in g r ea l GDP  gr owth  to u pr a te th e sh ipper  
com pon en t over  t im e. Ar e th ese r ecom m en d a tion s th e m ost  su ita ble ba sis for  
im plem en ta tion ? 



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

15 of 53 
 

2.9.2  Wh ile t h e s t u dy’s  r ecom m en da t ion s for  specific t em por a l a dju st m en t  in dices 
a ppea r  t o be r ea son a ble, it  wou ld be best  t o con sider  t h em  a ga in  a ft er  fu r t h er  
eviden ce h a s been  a ssem bled t o con fir m  t h e su ccessfu l per for m a n ce of t h e 
m et h odology in  a t t a in in g t h e sepa r a t ion  bet ween  veh icle r ela t ed a n d pr odu ct  r ela t ed 
VTTs.     

2.10 Te s t s  or  fu r t h e r  r e se a r ch ?  

2.10.1  Tests or  fu r th er  r esea r ch  th a t  cou ld  pr ovid e fu r th er  a ssu r a n ce over  th e r esu lts 
of th e stu d y. 

2.10.2  I t  is  n ot  s t r a igh t for wa r d t o see h ow t h e da t a  a va ila ble wit h in  t h is  s t u dy cou ld 
be su ccessfu lly r ea n a lysed t o offset  t h e va r iou s issu es t h a t  h a ve been  iden t ified 
a bove.  Th e h igh  level of u n cer t a in t y a bou t  t h e cla r it y of u n der s t a n din g by 
pa r t icipa n t s  of t h e con t ext  of t h e exper im en t s , cou pled wit h  sa m ple s ize bein g below 
t h e qu ot a  level for  10 of t h e 12 segm en t s  (even  befor e t h e r em ova l of Sh ipper s  
su bset  (B)) a r e m a jor  ch a llen ges for  wh ich  effect ive solu t ion s a r e n ot  obviou s.  Th er e 
m a y per h a ps be scope t o r eu se t h is  da t a set  wit h  som e cr ea t ivit y for  OGV ca r r ier s , 
m a ybe m a k in g gr ea t er  u se of t h e su bst a n t ia l in for m a t ion  collect ed in  P a r t  B of t h e 
qu est ion n a ir e r ela t in g t o t h e fir m s a n d t h eir  jou r n eys, a s  well a s  t h r ou gh  explor in g 
differ en t  m odel for m s t o sa lva ge som e m or e fir m ly ba sed r esu lt s .  Som e su ggest ed 
fu r t h er  a n a lyses a r e ou t lin ed below in  Sect ion  7.4.  H owever , is  n ot  ea sy for  t h is  
r eviewer  t o det er m in e t h e likelih ood of su ccess fr om  r ea n a lysin g t h e exist in g da t a  
fr om  t h e exper im en t s. 

2.10.3  A n u m ber  of r ecom m en da t ion s a r e docu m en t ed in  det a il in  Sect ion  8 below. 
Th ese pr oposed a dju st m en t s  t o t h e cu r r en t  s t u dy a ppr oa ch  sh ou ld in cr ea se t h e 
likelih ood of obt a in in g sa t is fa ct or y es t im a t es of VTT a n d VTTR in  a  fu t u r e s t u dy.  A 
la r ger  in it ia l sa m ple s ize t h a t  is  ba sed on  a n  im pr oved segm en t a t ion  in t o a  m or e 
h om ogen eou s set  of veh icle t ypes wou ld im pr ove t h e pr ecision , cost -effect iven ess a n d 
r edu ce t h e r isks wit h in  a  fu t u r e s t u dy.  Som e im pr ovem en t s  t o t h e m odellin g 
a ppr oa ch  wou ld t h en  becom e fea sible t h r ou gh  h a vin g a  la r ger  sa m ple a va ila ble for  
t h e a n a lysis  of ea ch  segm en t .   

2.10.4  Th r ee a dju st m en t s  a r e pr oposed in  Sect ion  8.3 t o t h e a ppr oa ch  t o t h e SP  
exper im en t s  a n d t o t h e a ssocia t ed m odel est im a t ion .  Th ese wou ld en a ble t h e 
over a ll coh er en ce of t h e a ppr oa ch  t o be t es t ed m or e r igor ou sly a n d wou ld pr ovide 
im pr ovem en t s  in  t h e pr ecision  of t h e est im a t es of VTT a n d VTTR. 

2.10.5  Th e fea sibilit y of ca r r yin g ou t  r evea led pr efer en ce ba sed st u dies  t o 
com plem en t  SP  st u dies  sh ou ld a lso be con sider ed.  E xa m ples a r e pr ovided in  Sect ion  
8.4 of t h e t ypes of con t ext s  in  wh ich  r evea led pr efer en ce s t u dies  cou ld be execu t ed in  
t h e UK. 
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3  Wh y r e p r e s e n t a t iv i t y  i s  im p or t a n t  fo r  fr e igh t  
t r a n s p o r t  a n a ly s is  

3.1 In t r od u c t ion  

3.1.1  Th e r ea son  wh y t h e r epr esen t a t iven ess of t h e sa m ple is  of h igh  im por t a n ce 
for  t h is  s t u dy lies  in  t h e h et er ogen eou s n a t u r e of fr eigh t  r equ ir em en t s  a n d 
r espon ses.  E xper ien ced t r a n spor t  m odeller s  will a t t es t  t h a t  beh a viou r a l/econ om ic 
m odellin g of fr eigh t  dem a n d r espon ses is  in h er en t ly m or e ch a llen gin g t h a n  t h e 
cor r espon din g m odellin g of pa ssen ger  dem a n d.  Th is  is  beca u se of t h e h igh  level of 
h et er ogen eit y in  r equ ir em en t s  for  fr eigh t  t r a n spor t  bet ween : differ en t  t ypes of 
goods; wh en  t r a vellin g wit h in  t h e differ en t  logist ic s t a ges of t h e su pply ch a in ; a n d 
wit h in  t h e differ en t  in t er m oda l legs of a  logist ic s t a ge.  Th e F in a l Repor t  con fir m s in  
sect ion  3.1.2 t h a t  Tech n ica l Not e 1.2 (TN 1.2) of t h e s t u dy “discu ssed t h e 
im plica t ion s of h et er ogen eit y of t h e goods”. 

3.1.2  Th e n a t u r e a n d sca le of t h is  h et er ogen eit y in  r oa d fr eigh t  t r a ffic is  n ow 
illu st r a t ed, t oget h er  wit h  it s  im plica t ion s for  t h e m ea su r em en t  of VTT a n d VTTR 
va lu es for  specific t ypes of H GVs oper a t in g in  specific con t ext s  of u sa ge. 

3.2 VTT a n d  VTTR  for  H GV jou r n e ys  t o  p or t  

3.2.1  F or  exa m ple, t h e r equ ir em en t  t o m eet  a  specific t im e dea dlin e a t  a  por t  will 
be ver y h igh  for  a n  H GV t h a t  is  t r a vellin g t o boa r d (i.e. a c c o m p a n ie d  H G V) a  fer r y 
ser vice t h a t  h a s on ly a  da ily fr equ en cy, beca u se m issin g t h is  sa ilin g wou ld in volve a  
da y’s  dela y.  H er e t h e cost  of t r a vel t im e u n r elia bilit y wou ld be h igh  beca u se it  cou ld 
wa st e a  da y of dr iver ’s  wa ges, plu s t h e da ily ca pit a l cost  of t h e t r a ct or  plu s t r a iler , 
plu s a n y ca r go dela y cost .   

3.2.2  In  con t r a st , t h e sa m e com m odit y bein g deliver ed on  t h e sa m e H GV t o t h e 
sa m e por t  bu t  in st ea d for  a n  u n a c c o m p a n ie d  H G V (i.e. t r a iler  on ly) sea  cr ossin g 
ser vice m a y h a ve a  m u ch  lower  va lu e of t r a vel r elia bilit y.  Un a ccom pa n ied t r a iler s  
will be deliver ed t o t h e por t  r ela t ively con t in u ou sly over  t im e, r a t h er  t h a n  h a vin g 
t h eir  m ovem en t s  bein g st r on gly focu ssed t o ju st  befor e t h e a ct u a l fer r y sa ilin g t im e.  
E ven  if t h e pr efer r ed sa ilin g is  m issed du e t o som e r oa d dela ys, it  wou ld on ly be t h e 
dela y cost  com pon en t s  of t h e ca pit a l cost  for  t h e t r a iler  t im e, plu s t h e ca r go dela y 
cost  t h a t  wou ld be in cu r r ed.  Mor eover , t h e va lu e of goods a n d t h e per ish a bilit y r a t e 
for  t h ose goods on  u n a ccom pa n ied H GV m ode is  t ypica lly s ign ifica n t ly lower  t h a n  
t h a t  on  a ccom pa n ied H GV m ode, du e t o t h e differ en t  com m odit y m ixes t h a t  t h ese 
m odes t r a n spor t  t o por t s .   

3.2.3  Th e deliver y t o por t s  of bu lk  goods, su ch  a s  gr a in s or  con st r u ct ion  m a t er ia ls , 
is  likely t o be even  less  t im e sen sit ive beca u se t h ese bu lk  goods a r e n or m a lly 
u n loa ded fr om  t h e H GV t o a  s ilo or  t o som e ot h er  s t or a ge fa cilit y fr om  wh ich  t h e 
in com in g sh ips a r e la t er  loa ded.  H GV deliver ies  of con t a in er s  t o por t s  s im ila r ly 
t en d t o h a ve con sider a ble con t a in er  dwell t im es a t  t h e por t  befor e bein g loa ded on t o 
t h e con t a in er  vessel. 
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3.2.4  Du e t o t h e im pa ct  of Br exit , t h e ba la n ce in  m ovem en t s  t o UK por t s  h a s 
ch a n ged in  r ecen t  yea r s  so t h a t  s in ce 2021 u n a ccom pa n ied H GV m ovem en t s  n ow 
exceed a ccom pa n ied H GV m ovem en t s 3.  Wh en  a ddin g in  t h e fu r t h er  m a n y H GV 
deliver ies  t o por t s  of con t a in er s  a n d of bu lk  goods, it  becom es clea r  t h a t  
a ccom pa n ied H GVs com pr ise on ly a  m in or it y of a ll H GV a r r iva ls  a t  UK por t s .  Th e 
im plica t ion s of t h is  sh ou ld be r ecogn ised a ccor din gly wh en  est im a t in g a n d 
expa n din g t h e VTT a n d VTTR of H GV jou r n eys t o por t s . 

3.2.5  In  su m m a r y, t h e VTT a n d especia lly t h e VTTR for  a n  H GV jou r n ey t o a  por t  
is  likely t o be m u ch  gr ea t er  on  a ver a ge for  t h e m in or it y a ccom pa n ied H GV m ode, 
t h a n  for  eit h er  t h e m a jor it y u n a ccom pa n ied H GV m ode or  for  deliver ies  of 
con t a in er s  or  of bu lk  goods t o por t s .  Th is  differ en t ia t ion  wou ld n eed t o be 
r ecogn ised wit h in  t h e s t a t ed pr efer en ce exper im en t s  a n d in  t h e su bsequ en t  sa m ple 
expa n sion  pr ocedu r e. 

3.3 VTT a n d  VTTR  d iffe r e n t ia t ion  b y  com m od it y  t yp e , e t c . 

3.3.1  Th e n ext  exa m ple focu sses on  r espon se h et er ogen eit y r ela t ed t o t h e t ype of 
goods ca r r ied.  An  a r t icu la t ed H GV ca r r yin g a  fu ll loa d of ciga r et t es  or  of scot ch  m a y 
h a ve a  ca pit a l va lu e of it s  goods of u p t o a  m illion  pou n ds.  Accor din gly, t h e ca pit a l 
cost  of dela ys a n d t h e cost s  of a n y in secu r it y in  deliver y will be la r ge for  su ch  
ca r goes.   

3.3.2  At  t h e ot h er  en d of t h e spect r u m , m a n y bu lk  in pu t s  t o a n d ou t pu t s  fr om  t h e 
con st r u ct ion  sect or  m a y h a ve ver y low ca pit a l va lu e (e.g. s t on es, sa n d or  gr a vel).  In  
t h e pa r t icu la r  ca se of t h e wa st e sect or , t h e la r ge t on n a ge t r a n spor t ed by r oa d m a y 
h a ve a  zer o/n ega t ive ca pit a l va lu e, wh er e t h is  wa st e is  n ot  su it ed t o r ecyclin g.    

3.3.3  Th is set  of exa m ples in dica t es  ju st  som e of t h e wa ys in  wh ich  t h e m a gn it u des 
of t h e VTT a n d VTTR a r e h igh ly h et er ogen eou s a cr oss t h e con t ext s  of com m odit y 
t ype a n d of s t a ge in  a n  in t er m oda l ch a in  or  in  a  su pply ch a in .  Accor din gly, t h e 
a ver a ge VTT/R for  a  specific t ype of veh icle will be s t r on gly in flu en ced by t h e m ix of 
fr eigh t  m ovem en t  t ypes t h a t  it  ca r r ies . 

3.3.4  Th e CSRGT su r vey of H GV u sa ge in  Gr ea t  Br it a in  in dica t es  t h a t  t h e specific 
in dividu a l t ype a n d size cla sses of H GVs: 

• car ry qu ite differen t  mixes of commodity types; 
• ca ter  for  differen t  logist ic stages with in  supply cha ins and with in  in termodal 

cha ins; 
• have very differen t  likelihoods of use for  journeys to por t s or  a irpor t s; 
• exhibit  differen t  pa t terns of use across differen t  types of roads; 
• exhibit  differen t  pa t terns of use across t imes of day and days of the week.  

3.3.5  Th is differ en t ia t ion  in  u sa ge bet ween  H GV cla sses, in  t u r n  s t r on gly 
in flu en ces t h e va lu es t h a t  wou ld be expect ed for  t h e VTT a n d VTTR a ssocia t ed wit h  

 

3 See DfT Sta t ist ics Table PORT0103. 



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

18 of 53 
 

ea ch  su ch  H GV cla ss .  I t  a lso h igh ligh t s  t h e im por t a n ce of en su r in g t h a t  a ppr opr ia t e 
obser ved veh icle m ixes a cr oss H GV cla sses a r e a pplied a cr oss con t ext s  wit h in  t h e 
pr ocedu r e t h a t  expa n ds t h e obser ved r espon se va lu es of t h e sa m ple, u p t o pr ovide 
r epr esen t a t ive a ver a ges a cr oss t h e popu la t ion  of H GV a ct ivit y in  Gr ea t  Br it a in  a s  a  
wh ole. 

3.3.6  In  t h e m odellin g of pa ssen ger  t r a n spor t , it  is  s t a n da r d t o a pply differ en t  VTT 
va lu es t o differ en t  t r a vel pu r poses.  Mor eover , a  fu r t h er  differ en t ia t ion  bet ween  
in com e gr ou ps is  h elpfu l wh en  t h is  dis t in ct ion  is  fea sible wit h in  a  pa ssen ger  m odel.  
In  fr eigh t  m odellin g t h e n ecessit y for  differ en t ia t ion  of VTT a n d VTTR va lu es  
bet ween  h om ogen eou s con t ext s  is  even  st r on ger , for  t h e r ea son s t h a t  h a ve been  
illu st r a t ed by t h e eviden ce a ssem bled in  t h is  n ot e.   

3.3.7  We n ext  exa m in e t h e ext en t  t o wh ich  t h ese issu es of r oa d fr eigh t  
h et er ogen eit y a cr oss H GV cla sses h a ve been  su ccessfu lly a ddr essed wit h in  t h e 
pr ocedu r es a dopt ed wit h in  t h is  fr eigh t  va lu e of t im e st u dy. 

4  S e le c t ion  o f t h e  s a m p le  

4.1 Sa m p le  d e s ign  a n d  p ot e n t ia l for  b ia s   

4.1.1  Th is Sect ion  a n a lyses t h e ext en t  t o wh ich  t h e sa m ple of fir m s t h a t  wer e 
select ed for  t h e s t a t ed pr efer en ce exper im en t s  for  t h e fr eigh t  va lu e of t im e st u dy a r e 
r epr esen t a t ive of r oa d t r a n spor t  a ct ivit y a cr oss Gr ea t  Br it a in .  Th e a im  is  t o 
a scer t a in  wh et h er  or  n ot  t h er e a r e a n y su bst a n t ia l bia ses wit h in  t h e sa m ple of 
fr eigh t  in du st r y r espon den t s  t h a t  wa s u sed.  Su ch  bia ses wou ld com plica t e t h e 
pr ocedu r es su bsequ en t ly r equ ir ed in  or der  t o expa n d t h e sa m ple-ba sed obser ved 
est im a t es of t h e fr eigh t  Va lu e of Tr a vel Tim e (VTT) a n d Va lu e of Tr a vel Tim e 
Relia bilit y (VTTR) t o m a ke t h em  r epr esen t a t ive of r oa d fr eigh t  a ct ivit y pa t t er n s 
a cr oss Gr ea t  Br it a in  a s  a  wh ole. 

4.1.2  Th is a n a lysis  of pot en t ia l bia s  is  ca r r ied ou t  t h r ou gh  a  n u m ber  of s t eps.  
F ir s t ly, it  exa m in es t h e m a n n er  t h r ou gh  wh ich  t h e sa m ple set  of sh ipper s  (ca r go 
t r a der s) a n d t h e sa m ple set  of ca r r ier s  (t r a n spor t  pr ovider s - h a u lier s) h a s been  
select ed.  Th e a im  is  t o con fir m  t h a t  t h e com bin ed sa m ple set  of pa r t icipa n t s  
a dequ a t ely cover s  in  a n  u n bia sed fa sh ion  t h e spect r u m  of a ct or s  a cr oss t h e r oa d 
fr eigh t  syst em  of Gr ea t  Br it a in .   

4.1.3  Th e r ecom m en da t ion s pr esen t ed in  F R Sect ion  3.1.2 t h a t  wer e der ived fr om  
TN1.2 of t h e s t u dy in clu de: 

“Fur ther  observa t ions tha t  freigh t  t ranspor t  is heterogeneous and can  differ  by 
va lue density, per ishability of goods, sh ipment  size, t r ip distance and t ime, and the 
impact  of delay. Segmenta t ion  proposed in  TN 1.1 and test ing dependence on  
commodity type responds to heterogeneity. The study should a lso a im for  a  mix [in ] 
responses from firms of differen t  sizes.” 
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4.1.4  Th is t ext  cor r ect ly iden t ifies  m a n y of t h e m a jor  sou r ces of h et er ogen eit y in  
fr eigh t  dem a n d a n d in  t h e likely r esu lt in g syst em a t ic diver sit y of r espon siven ess t o 
t r a n spor t  cost  or  t im e sa vin gs .  H owever , it  does n ot  cla r ify wh et h er  a n y of t h ese 
specific kn own  sou r ces of h et er ogen eit y wer e a ct u a lly con sider ed explicit ly wit h in  
t h e design  a n d select ion  of t h e sa m ple of r espon den t s  for  t h e St a t ed P r efer en ce (SP ) 
exper im en t s . Th e su bsequ en t  discu ssion  in  F R Sect ion  5.1 a ppea r s  t o im ply t h a t  
n on e of t h ese sou r ces im pa ct ed in  pr a ct ice on  t h e design  of t h e sa m ple select ed. 

4.1.5  Th e sa m ple pr ofile t h a t  wa s a im ed for  wit h in  t h e ch osen  t a r get  of 600 
in t er views is  discu ssed in  F R Sect ion  4.2 on wa r ds.  I t  a im ed t o a ch ieve t h e 
segm en t a t ion  specified in  F R Ta ble 5, wh ich  com pr ises  com bin a t ion s of t h e followin g 
t h r ee segm en t a t ion  dim en sion s: veh icle t ype (OGV1, OGV2 or  LGV) [3]; t r ips  t o 
por t s , or  ot h er  t r ips  [2]; sh ipper s  or  ca r r ier s  [2].  Th is  gen er a t ed 12 [=3*2*2] 
com bin a t ion  segm en t s , for  ea ch  of wh ich  m in im u m  qu ot a  of 50 SP  in t er views is  
r equ ir ed t o su ccessfu lly est im a t e a  su it a ble logit  m odel.  Th is  gen er a t es  a n  over a ll 
m in im u m  sa m ple s ize r equ ir em en t  for  a t  lea st  600 in t er viewees t o su ccessfu lly 
com plet e t h e wh ole of t h e on lin e su r vey. 

4.1.6  Du r in g t h e cr ea t ion  of t h e sa m ple, t h ey “t a r get ed t h e por t s  a n d m a r it im e 
sect or  a s  a  m id-su r vey r eview of r espon den t s  sh owed t h a t  t h is  sect or  wa s u n der -
r epr esen t ed. Th is  t ech n ica l in pu t  pr ovided a  s ign ifica n t  in cr ea se in  r espon ses fr om  
t h is  sect or .” (F R p.13).  H owever , t h is  por t  t a r get in g is  likely t o h a ve a dded bia s  t o 
t h e sa m ple a s  a  wh ole, pa r t icu la r ly beca u se on ly a  ver y sm a ll pr opor t ion  of a ll 
ca r r ier s , ot h er  t h a n  t h ose h ea vily u sin g la r ge a r t icu la t ed H GVs, a r e likely t o 
gen er a t e r egu la r  m ovem en t s  t o por t s  or  a ir por t s .    

4.1.7  Th e size of t h e su r vey r espon se r a t e pr ovides  a  u sefu l in dica t or  of t h e 
pot en t ia l scope for  bia s  t o occu r  wit h in  t h e cr oss-sect ion  fin a lly ca pt u r ed wit h in  a  
sa m ple.  As docu m en t ed in  F R Ta ble 6 for  t h e m a in  SP  exper im en t s , a ft er  pu t t in g 
a side t h e 7,357 n on -con t a ct s  t h er e wer e a  fu r t h er  2,769 wh o r efu sed t o pa r t icipa t e, 
wh er ea s 6,132 a gr eed t o t a ke pa r t  a n d so wer e sen t  u n iqu e lin ks t o com plet e t h e 
su r vey.  H owever , on ly 602 a ct u a lly t h en  com plet ed t h e su r vey.  Th is  im plies  a  
r espon se r a t e below 10%.  Th is  is  n ot  idea l beca u se t h e set  of ch a r a ct er is t ics  a n d t h e 
cost  a n d t im e sen sit ivit y r a t es  of t h e 90+% wh o did n ot  r espon d, m igh t be qu it e 
differ en t  t o t h ose of t h e r espon den t s .  Sign ifica n t  effor t  wou ld be r equ ir ed in  or der  
t o exa m in e a n d t h en  m it iga t e a n y su ch  poten t ia l for  bia s , t h r ou gh  t h e design  of a  
su it a ble pr ocedu r e t h a t  expa n ds fr om  t h is  sa m ple u p t o m a t ch  t h e s t r u ct u r e of t h e 
GB popu la t ion  of sh ipper s  a n d ca r r ier s .  I t  does n ot  a ppea r  fr om  F R t h a t  t h is  a spect  
h a s been  a ddr essed in  pr a ct ice. 

4.1.8  Th e sa m plin g pr ofile t h a t  wa s a ct u a lly a ch ieved is  r eviewed in  F R Sect ion  
4.5, wh ich  pr ovides a n  in for m a t ive over view of t h e degr ee of m a t ch  of: t h e cr oss-
sect ion  ca pt u r ed by t h e sa m ple of 602 r espon den t s; t o t h a t  expect ed for  Gr ea t  
Br it a in  a s  a  wh ole.  Wh ile t h ese m a t ch es a r e br oa dly en cou r a gin g on  som e m et r ics , 
F R Ta ble 8 in dica t es  t h a t  t h er e is  a  m a jor  u n der -r epr esen t a t ion  of sm a ll fir m s, 
beca u se on ly 1% of t h e sa m ple fir m s h a d less  t h a n  10 em ployees.  Th e IDBR da t a  for  
2023 pu blish ed by ONS (see Ta ble 1 below) in dica t es  t h a t  in  r ea lit y in  t h e UK, t h ese 
sm a ll fir m s com pr ise 93% of t h e t ot a l r oa d fr eigh t  t r a n spor t  fir m s, wh ich  in dica t es  
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t h e sca le of t h e m ism a t ch  bet ween  t h e sa m ple com posit ion  a n d t h e UK r oa d h a u la ge 
in du st r y a s  a  wh ole.  91% of t h e sa m ple wa s for  fir m s of 50 plu s em ployees, wh er ea s 
ju st  1% of UK h a u la ge fir m s a r e in  t h is  s ize ba n d, though  due to having many 
vehicles these la rge hau lage firms will ca r ry substan t ia lly more than  1% of GB tonne 
kilomet res.  Clea r ly t h e dis t r ibu t ion  of fir m s by size wit h in  t h e sa m ple ca n n ot  be 
deem ed t o be r epr esen t a t ive of t h e UK popu la t ion  of h a u lier s . 

Ta ble 1  Nu m ber  of VAT a n d/or  P AYE  ba sed en t er pr ises  by em ploym en t  s ize ba n ds 
for  fr eigh t  t r a n spor t  by r oa d, UK 2023  

E m ploym en t  Size Ba n d 
0-4 5-9 10-19 20-49 50-99 100-249 250+ T o t a l  

45,065 5,230 2,515 1,165 365 180 75 54,595 

83% 10% 5% 2% 1% 0% 0% 100% 
Source: ONS Table 4 (2023) using IDBR da ta  for  SIC class 4941, 
h t tps://www.ons.gov.uk/businessindust ryandt rade/business/act ivitysizeandlocat ion /da ta
sets/ukbusinessact ivitysizeandlocat ion

4.1.9  Th e discu ssion  on  F R p.16 of t h e r ea son s beh in d t h e u n der -r epr esen t a t ion  of 
sm a ller  bu sin esses wit h in  t h e sa m ple of ca r r ier s  seem  pla u sible.  I t  illu st r a t es  on e 
pot en t ia l su bst a n t ia l sou r ce of bia s  wit h in  t h e sa m ple, t oget h er  wit h  iden t ifyin g 
som e of t h e s ide-effect s  t h a t  t h is  ca u ses r ega r din g t h e con sist en cy of cover a ge a cr oss 
t h e spect r u m  of pr odu ct  t ypes a n d r ega r din g t h e r esu lt in g bia s  t owa r ds h igh er  va lu e 
pr odu ct  t ypes wit h in  t h e sa m ple. 

4.1.10  In  t h e in for m a t ive com pa r ison  wit h in  F R Ta ble 10 t h a t  pr esen t s  t h e spr ea d 
a cr oss pr odu ct  t ypes fr om  t h e sa m ple, ver su s t h a t  fr om  t h e CSRGT, it  wou ld h a ve 
been  h elpfu l t o a lso pr esen t  t h e CSRGT per cen t a ge split s  in  u n it s  of jou r n eys, 
r a t h er  t h a n  ju st  in  u n it s  of t on n es a n d t on n e k ilom et r es .  P r odu ct  ca t egor ies  su ch  
a s: Ma il a n d pa r cels; or  Ret a il (n on -food), t en d t o be r ela t ively ligh t  in  weigh t , so 
pa r t  of t h e a ppa r en t  t on n a ge over -est im a t ion  wit h in  t h e sa m ple t h a t  wa s pr esen t ed 
wou ld be offset  by t h is  ch a n ge t o a dopt  t h e m or e dir ect ly com pa r a ble veh icle u n it s  
a s  t h e ba sis  for  cr oss-ch eck in g.  Beca u se t h is  s t u dy of VTTs is  pr im a r ily design ed t o 
su ppor t  r oa d t r a ffic a n a lysis  a n d a ssessm en t  for  bot h  TAG / DfT a n d Na t ion a l 
H igh wa ys, r a t h er  t h a n  t o su ppor t  econ om ic or  in du st r ia l a n a lysis  for  ot h er  sect ion s 
of gover n m en t , it  is  t h e n u m ber  of veh icle u n it s  a n d of veh icle k ilom et r es  t h a t  is  of 
cen t r a l r eleva n ce, r a t h er  t h a n  t h e n u m ber  of t on n es lift ed or  of t on n e k ilom et r es 
m oved.  

https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
https://www.ons.gov.uk/businessindustryandtrade/business/activitysizeandlocation/datasets/ukbusinessactivitysizeandlocation
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4.2 Sa m p le  q u ot a  a ch ie ve m e n t  

4.2.1  Ta ble 2 su m m a r ises h ow t h e 572 SP  r espon den t s  t h a t  r em a in ed a ft er  30 wer e 
r em oved 4 du r in g t h e da t a  clea n in g pr ocess, wer e dis t r ibu t ed a cr oss t h e differ en t  
com bin a t ion  su bsa m ples (i.e. ca r r ier s  vs. sh ipper s , sh ipm en t s  (n ot ) t o por t , a n d 
veh icle t ype).  I t  lis t s  t h e desir ed sa m ple qu ot a  t ot a ls  in  pa r en t h eses for  t h e r ow a n d 
colu m n  a ggr ega t es , n ot in g t h a t  ea ch  in dividu a l com bin a t ion  h a d a  desir ed qu ot a  of 
50. 

Ta ble 2  Nu m ber  of r espon ses , (Qu ot a ) for  differ en t  veh icle t ypes , des t in a t ion s  by 
sh ipper s  a n d ca r r ier s  

OGV2 OGV1 LGV Total 
Shippers  To port  34 27 33  94 (150)  

Not to port  18 63 30 111 (150) 
Carriers  To port  52 50 24 126 (150) 

Not to port  45 145 51 241 (150) 
Total  149 (200) 285 (200) 138 (200) 572 (600) 

Source:  FR Table 12 

4.2.2  Th is sa m ple wa s u sed t o ca r r y ou t  t h e SP  exper im en t s . I t  com pr ised a  t ot a l of 
367 ca r r ier s  a n d 205 sh ipper s , r a t h er  t h a n  bein g even ly split  wit h  300 for  ea ch .   
Th er e is  a  fu r t h er  im ba la n ce of 208 OGV1 veh icles  n o t  goin g t o por t , ver su s  77 
goin g t o por t , in s t ea d of t h e desir ed qu ot a  of 150 for  ea ch .  Over a ll, 4 of t h e 6 
com bin a t ion s for  ca r r ier s  a ch ieved or  exceeded t h eir  qu ot a  of 50, wh er ea s 5 of t h e 6 
sh ipper  com bin a t ion s  a r e a t  lea s t  32% below t h eir  qu ot a  t ot a ls .   

4.2.3  Sect ion  5.1 below discu sses t h e a pplica t ion  a ft er  t h e SP  exper im en t s  wer e 
com plet ed of t h e exclu sion  cr it er ia  t h a t  fu r t h er  r em oved fr om  t h e sa m ple t h ose 
r espon ses t h a t  wer e im pla u sible.  Th is  s t ep in  t u r n  led t o fu r t h er  r edu ct ion s below 
qu ot a  for  m a n y segm en t s  a n d gen er a t ed a  sa m ple s ize of ju st  472 wit h in  t h e m odel 
est im a t ion  st a ge, r a t h er  t h a n  t h e en visa ged 600 sa m ple s ize.  As discu ssed fu r t h er  
in  t h e Review sect ion s  below, t h is  fa ilu r e t o a ch ieve qu ot a  t ot a ls  im pa ct ed on  t h e 
a bilit y of t h e s t u dy t o est im a t e VTT va lu es a t  t h e desir ed level of segm en t a t ion  a n d 
it  m a y a lso h a ve pr even t ed t h e det er m in a t ion  of a ppr opr ia t e ext er n a l expla n a t or y 
va r ia bles  for  u se in  r eba sin g t h e sa m ple t o m it iga t e t h e im pa ct s  of sa m ple bia s . 

 

4 Most  of those 30 removed a t  th is stage were those sh ippers with  their  t ranspor t  on ly on  own 
account .  For  reasons ou t lined below in  Sect ion  7.1, these needed to be removed from the 
modelling ana lysis step to enable the resu lt ing VTT to refer  on ly to product  rela ted and not  
t ranspor t  rela ted cost s.  
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5  De s ig n  o f e x p e r im e n t s  

5.1 E xclu s ion  c r i t e r ia  

5.1.1  F R Sect ion  5.1 5 docu m en t s  t h e five exclu sion  cr it er ia  ch ecks ca r r ied ou t  on  
t h e r esu lt s  pr ovided by t h e SP  exper im en t s .  Th ese ch ecks pr ovide u sefu l gu ida n ce 
t o con fir m  t h e logic of t h e r esu lt s  a n d t o con fir m  t h a t  t h e r espon den t s  wer e 
con fiden t  a bou t  t h eir  a bilit y t o m a ke sen sible a n d in for m ed ch oices bet ween  t h e 
a lt er n a t ives t h a t  wer e pr esen t ed t o t h em  in  t h eir  SP  exper im en t s .  Th e a n a lysis  of 
t h ese dis t in ct  ch ecks is  a n  im por t a n t  a n d u sefu l wa y of r edu cin g n oise a n d/or  er r or s  
in  t h e r esu lt s  a n d in  gu idin g on  a r ea s of pot en t ia l con cer n  wit h in  t h e exper im en t s .  
An  in for m a t ive discu ssion  of t h e fin din gs  h a s been  pr esen t ed. 

5.1.2  As well a s  ch eck in g t h e im pa ct  on  t h e sa m ple s ize of ea ch  of t h e exclu sion  
cr it er ia , s im ple ch oice m odels  wer e est im a t ed t o det er m in e t h e im pa ct  of ea ch  
exclu sion  cr it er ion  on  t h e est im a t ed VTT a n d VTTR va lu es (a s  docu m en t ed in  F R 
Appen dix A.3).  Th e ba la n cin g of t h e r edu ct ion s in  sa m ple s ize a ga in st  t h e 
gen er a t ion  of m or e pla u sible VTT a n d VTTR va lu es, led t o a  decision  t o on ly a pply 
t wo of t h e five exclu sion  cr it er ia , a s  follows. 

• (C1) R e m ova l o f n on -r a t ion a l r e sp on d e n t s , was applied fu lly.   
• (C5) R e m ova l o f r e sp on d e n t s  a cce p t in g  a  ve r y  h igh  b ou n d a r y  va lu e  of 

t r a ve l t im e  (BVTT) was applied select ively, focused on  where it  appeared to 
improve the plausibility of the resu lt ing VTT and VTTR est imates. 

• Whereas (C2), (C3) a n d  (C4) were not  applied.  These th ree cr iter ia  rela te to the 
respondents’ repor ted understanding of the cla r ity or  consistency of the context  
or  quest ions presen ted to them with in  the SP exper iment .   

5.1.3  Th e cr it er ion : (C 4) R e m o v a l o f r e s p o n d e n t s  p e r c e iv in g  t h e  d e s c r ip t io n  
o f t h e  jo u r n e y s  t o  b e  u n c le a r , h a d t h e la r gest  fa ilu r e r a t e of t h e five cr it er ia . 
Th is  exclu sion  cr it er ion  a sks r espon den t s  wit h  r ega r d t o t h eir  SP  exper im en t  
wh et h er  t h e descr ipt ion s of t h e jou r n eys u n der  a n a lysis  wer e clea r .  All r espon den t s  
a n swer in g ‘n o’ wou ld be exclu ded u n der  t h is  exclu sion  cr it er ion  wh ich  wou ld 
pot en t ia lly h a ve exclu ded 195 of t h e or igin a l 572 sa m ple wit h in  t h e exper im en t  
s t a ge.   

5.1.4  Th e la t er  discu ssion  a t  t h e en d of F R Sect ion  5.3 t oget h er  wit h  t h e F R Ta ble 
27 6 pr ovide fu r t h er  con t ext .  F ir s t ly, t h e t h r ee qu est ion s D12 t o D14 t h a t  
det er m in ed t h e exclu sion  cr it er ia : (C2 – D12), (C3 – D14) a n d (C4 -D13) wer e a sked 
on ly a ft er  bot h  t h e SP 1 - VTT a n d t h e SP 2 - VTTR exper im en t s  h a d been  com plet ed.  
Con sequ en t ly, it  is  n ot  discer n ible wh et h er  a n y r ecor ded la ck  of u n der st a n din g 
sh ou ld r ela t e pr im a r ily t o t h e m or e com plex SP 2 r elia bilit y exper im en t s  or  wh et h er  
it  equ a lly r ela t es  t o t h e SP 1 VTT exper im en t s .  Secon dly, t h ese qu est ion s D12 t o 

 

5 Fur ther  discussion  and tabula t ion  of these exclusion  cr iter ia  resu lt s is provided subsequent ly a t  
the end of FR Sect ion  5.3 and in  it s Table 27.  It  would be clea rer  to the reader  if these two 
dist inct  sect ions had been unified in to a  single in tegra ted presen ta t ion . 
6 Within  th is FR Table 27, the Table reference numbers have mistakenly switched “D14” and 
“D13”. 
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D14 wer e opt ion a l. Ar ou n d 64% r espon ded t o D12 a n d t o D14 bu t  ju st  46% 
r espon ded t o qu est ion  D13 for  exclu sion  cr it er ion  (C4).  Mor e specifica lly for  (C4), 
on ly 57 (12%) r espon ded t h a t  t h e jou r n ey descr ipt ion s wer e clea r , wh er ea s 160 
(34%) sa id t h ey wer e n ot  clea r , wh ile 255 (54%) did n ot  r espon d a t  a ll.  I t  is  n ot  a n  
en cou r a gin g in dica t or  t o fin d t h a t  on ly t h is  sm a ll m in or it y r espon ded t h a t  t h e 
descr ipt ion s wer e clea r ! 

5.1.5  Th e t wo exclu sion  cr it er ia  (C1) a n d (C5) t h a t  wer e a ct u a lly a pplied ca u sed 
fu r t h er  r edu ct ion s down  t o 472 in  t h e effect ive sa m ple s ize a va ila ble for  u se wit h in  
t h e m odel a n a lysis  s t a ge, a s  illu st r a t ed for  t h e sa m ple com bin a t ion s plu s qu ot a  
below in  Ta ble 3.  On ly 2 of t h e 12 segm en t s , n a m ely t h e OGV1 sh ipper s  a n d OGV1 
ca r r ier s  n ot  t o por t , h a ve a ch ieved t h eir  qu ot a  of in clu din g a t  lea st  50 r espon den t s .   
Th e la r gest  sa m ple r edu ct ion  wa s fr om  138 t o 85 for  LGVs, wh ich  wa s m a in ly du e t o 
exclu sion  cr it er ion  (C5), for  t h e r ea son s discu ssed la t er  a t  t h e en d of Sect ion  5.2. 

Ta ble 3  Sa m ple s izes  u sed for  a n a lysis , (Qu ot a ) for  differ en t  veh icle t ypes , 
des t in a t ion s  by sh ipper s  a n d ca r r ier s .   

OGV2 OGV1 LGV Total 
Shippers  To port  31 26 22 79 (150)  

Not to port  18 55 18 91 (150) 
Carriers  To port  47 49 19 115 (150) 

Not to port  39 122 26 187 (150) 
Total  135 (200) 252 (200) 85 (200) 472 (600) 

Source:  FR Table 14 

5.1.6  Con clu sion s on  t wo im por t a n t  issu es ca n  be dr a wn  fr om  t h is  a n a lysis  of t h e 
sa m ple of r espon den t s  even t u a lly u sed wit h in  t h e m odel a n a lysis  s t a ge.  F ir s t ly, t h e 
m a jor  sa m ple s ize im ba la n ces a n d t h e r esu lt in g sa m ple s izes fa llin g below qu ot a  
t ot a ls , will ea ch  im pa ct  on  t h e effect iven ess of t h e s t eps  of exper im en t a l m odel 
a n a lysis  a n d of t h e expa n sion  of t h e sa m ple r esu lt s  t o r epr esen t  Gr ea t  Br it a in  a s  a  
wh ole.  Secon dly, t h e n on -a pplica t ion  of t h e t h r ee exclu sion  cr it er ia  (C2) t o (C4) 
in dica t es  t h a t  a t  lea st  a  qu a r t er , a n d possibly over  a  h a lf, of t h ose even t u a lly 
in clu ded wit h in  t h e SP  exper im en t a l r esu lt s  h a d in dica t ed r eser va t ion s r ega r din g 
eit h er  t h e r ea lism  a n d/or  t h eir  u n der st a n din g of t h e con t ext  or  qu est ion s t h a t  wer e 
u sed wit h in  t h eir  exper im en t s .  Un for t u n a t ely, t h ese t wo issu es in t er a ct  wit h  ea ch  
ot h er .  An y in cr ea sed r a t e of exclu sion  of t h ose r espon den t s  wh o r epor t  r eser va t ion s 
on  t h eir  u n der st a n din g, wou ld in  t u r n  t en d t o m a gn ify t h e r edu ct ion s below qu ot a  in  
t h e a va ila ble sa m ple of r espon den t s . 

5.1.7  Th ese t wo issu es sh ou ld n ot  be viewed a s a n  in dica t or  of su b-st a n da r d 
per for m a n ce by t h ose design in g a n d ca r r yin g ou t  t h e SP  exper im en t s . Th ey a r e 
m or e a  con sequ en ce of t h e com plexit ies  t h a t  a r ise wh en  ca r r yin g ou t  wh a t  is  a  
m et h odologica lly ch a llen gin g s t u dy wit h in  a  lim it ed bu dget  a va ila ble for  sa m plin g.  
I f it  h a d been  fea sible t o s t a r t  in s t ea d wit h  a  sa m ple, sa y, of 1,800 r espon den t s , t h en  
it  sh ou ld h a ve been  fea sible t o cir cu m ven t  t h ese t wo issu es, wit h ou t  m a jor  ch a n ges 
fr om  t h e br oa d a ppr oa ch  t h a t  wa s a dopt ed.   

5.1.8  In  gen er a l, F R sect ion  5.2 pr ovides ver y u sefu l t a bles  a n d ba ckgr ou n d 
in for m a t ion  a bou t  t h e r espon den t s’ t ypica l t r a n spor t  sh ipm en t  a n d jou r n eys.  
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Non et h eless , t h e pr esen t a t ion  of som e fu r t h er  det a ils  wou ld h a ve been  in for m a t ive.  
Th e u sefu l F R Ta bles 15 t o 17 wou ld ben efit  fr om  bein g segm en t ed bet ween  OGV1 
a n d OGV2.  Likewise, LGV t a bles  t h a t  cor r espon d t o t h e OGV t a bles  16 a n d 17 
wou ld be u sefu l t o in clu de. Th e s t a t em en t  in  F R bot t om  p.20, t h a t  “F or  LGV t ype 
veh icles  on ly a  h a n dfu l of sh ipm en t s  wen t  t o r espect ively r a il- a n d a ir por t s” does 
n ot  m a ke explicit  wh et h er  m a n y or  wh et h er  zer o LGV sh ipm en t s  wen t  t o sea por t s .   

5.1.9  I t  wou ld a lso be h elpfu l t o see for  t h e set  of t a bles  15 t o 22 a  com pa r ison  of: 
t h e n u m ber  of r espon den t s  in  t h e SP  sa m ple a ct u a lly u sed for  m odel a n a lysis ; 
ver su s t h e n u m ber s r em a in in g a ft er  a ll five exclu sion  cr it er ia  h a ve been  a pplied t o 
t h is  SP  sa m ple.  Th ese ext en ded t a bu la t ion s wou ld h elp r ea der s  t o u n der st a n d t h e 
sca le a n d t ypes of bia s  in  t h e est im a t es t h a t  cou ld a r ise du e t o pa r t icu la r  segm en t s  
of r espon den t s  r epor t in g u n cer t a in t y r ega r din g t h e cla r it y of t h e qu est ion s a n d/or  
con t ext  wit h in  t h e exper im en t s . 

5.2 Tr a n sp or t  cos t  r e la t iv i t ie s  a n d  BVTT le ve ls  in  SP 1 

5.2.1  Th e t r a n spor t  cost  va lu es a r is in g wit h in  t h is  s t u dy gen er a t ed con cer n s 
r ela t in g t o t wo in t er depen den t  issu es  

a ) unexpected rela t ivit ies between  vehicle types for  the typica l costs per  journey 
hour  tha t  were repor ted by respondents    

b) major  differences between  individua l segments in  the ra t io of:  
o the Boundary Values of Travel Time (BVTT – which  in  effect  is an  implicit  

cost  per  hour) opt ion  set s in t roduced in to their  SP exper iment ;  
o compared to the typica l cost  per  hour  as repor ted by the respondents from 

tha t  segment .  
These two issues a re fur ther  discussed in  tu rn  below to expla in  them more fu lly. 

5.2.2  Th e fir s t  issu e h a s been  iden t ified a s  follows. 
“Repor ted t ranspor t  costs for  OGV1 were, however , consisten t ly h igher  than  for  
LGV, and OGV2 t ranspor t  costs were rela t ively low. (FR p.22)  
As ment ioned in  Sect ion  4, the obta ined set  of goods t ranspor ted was not  
represen ta t ive for  the popula t ion .” (FR p.20). 

5.2.3  I t  is  u n expect ed t h a t  t h e com pa r ison  of r espon den t ’s  r epor t ed t r a n spor t  cost s  
per  h ou r  (F R Ta ble 20) in dica t es  cost  r ela t ivit ies  of OGV1>LGV>OGV2 for  ea ch  of 
ca r r ier s  a n d of sh ipper s .  Th is  sequ en ce differ s  fr om  t h e expect ed dr iver  a n d ca pit a l 
cost  r ela t ivit ies  for  t h ese veh icle t ypes, n a m ely OGV2>OGV1>LGV a n d a ccor din gly 
differ s  fr om  t h e oper a t in g cost  va lu es t h a t  a r e specified for  t h ese veh icle t ypes in  
TAG.  I t  m a y well im ply a  m a jor  bia s  r ela t ive t o t h e over a ll UK popu la t ion  of fir m s, 
in  t h e ch a r a ct er is t ics  of t h ose sa m pled for  som e or  a ll of t h e veh icle t ype segm en t s .  
Th e n eed t o fin d fir m s t h a t  h a ve r egu la r  sh ipm en t s  t o por t s /a ir por t s  for  OGV1s a n d 
LGVs m a y h a ve con t r ibu t ed t o su ch  bia s .  An y su ch  sa m ple bia s  wou ld im pa ct  on  
t h e va lidit y of t h e r esu lt s  fr om  t h e su bsequ en t  a n a lysis  u n less  som e con vin cin g 
m et h od cou ld be in t r odu ced t o offset  t h a t  bia s , a s  discu ssed la t er  in  Sect ion  7.4. 

5.2.4  Th er e is  a  fu r t h er  cost  a n om a ly, t h a t  t h e a ver a ge sh ipm en t  cost  for  a  s in gle 
jou r n ey leg t h a t  wa s  obser ved wit h in  t h e pilot  s t a ge wa s £253 (F R p.9), wh er ea s t h e 
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cor r espon din g m ea n  cost s  per  jou r n ey su bsequ en t ly obser ved wit h in  t h e m a in  
sa m ple (F R Ta ble 20) va r ied fr om  £69 for  LGV ca r r ier s  t o £179 for  OGV2 ca r r ier s .  
Th is  a ppea r s  t o su ggest  t h a t  t h e sa m ple in  t h e pilot  s t a ge wa s su bst a n t ia lly 
differ en t  fr om  t h a t  in  t h e m a in  SP  exper im en t  s t a ge.   

5.2.5  Tu r n in g n ow t o t h e secon d of t h e issu es lis t ed a bove, F R p. 23 expla in s t h a t  
t h e cost  a n d t im e va lu es u sed a s  in pu t s  t o t h e SP 1 exper im en t s  t h a t  wer e ca r r ied 
ou t  wit h  t h e m a in  sa m ple, wer e ba sed on  t h e self-r epor t ed ch a r a ct er is t ics  by t h e 
r espon den t s  fr om  t h is  m a in  sa m ple, r a t h er  t h a n  on  t h ose fr om  t h e pilot  sa m ple.  
H owever , t h e obser ved pa t t er n  of a ver a ge t r a n spor t  cost s  per  h ou r  discu ssed a bove 
in  pa r a gr a ph  5.2.3, va r ies  in  a  com plet ely differ en t  pa t t er n , a cr oss sh ipper /ca r r ier  
a n d a cr oss veh icle t ypes, t o t h e pa t t er n  of a ver a ge Bou n da r y Va lu es of Tr a vel Tim e 
(BVTT) pr esen t ed t o r espon den t s  in  t h e SP 1 exper im en t s , a s  su m m a r ised in  F R 
Ta ble 25.  Th is  Ta ble is  r epr odu ced below h er e a s  Ta ble 4 bu t  n ow in  a  r evised 
for m a t  in  or der  t o pr esen t  va r iou s a spect s  in  a  m or e in for m a t ive a r r a n gem en t .  Th e 
im plied set  of BVTT va lu es t h a t  wer e in dir ect ly pr esen t ed t o t h e r espon den t s  of a  
segm en t  wit h in  t h eir  8 SP 1 exper im en t s  a r e n ow pr esen t ed in  Ta ble 4 a s  a  
pr opor t ion  of t h e m ea n  cost  per  h ou r  obser ved for  t h a t  specified segm en t , r a t h er  
t h a n  bein g pr esen t ed in  a bsolu t e va lu es, a s  or igin a lly in  F R Ta ble 25. 

Ta ble 4  F or  ea ch  segm en t : Obser ved m ea n  jou r n ey cost  per  h ou r ; for  ea ch  bid r a n k  
- t h e a ver a ge BVTT pr esen t ed t o r espon den t s  n ow illu s t r a t ed a s  a  pr opor t ion  of t h is  
m ea n  cost  

OGV1  OGV2 LGV 
Shippers  Carriers Shippers  Carriers Shippers  Carriers 

Mean cost/hour+ £74.75 £74.84 £55.01 £66.49 £64.54 £66.56 
BVTT presented for specified rank, as a percent of observed mean cost per hour  

Lowest bid 3.8% 24.4% 12.3% 54.4% 1.2% 4.7% 
2nd lowest bid 6.4% 40.5% 20.3% 89.5% 2.2% 8.4% 
3rd lowest bid 9.4% 60.1% 29.6% 133.9% 3.3% 12.6% 
4th lowest bid 15.4% 93.4% 49.6% 220.3% 5.5% 20.2% 

4th highest bid 26.9% 149.1% 89.1% 335.7% 8.8% 29.2% 
3rd highest bid 46.3% 243.8% 145.0% 556.5% 13.4% 45.8% 
2nd highest bid 75.3% 410.2% 231.1% 894.6% 22.2% 79.0% 

Highest BVTT 166.8% 932.1% 489.0% 1801.6% 44.4% 150.9% 
Source: FR Tables 25 and 20+  

5.2.6  Th e colou r in g ba sed on  r ela t ive s ize in  Ta ble 4 h igh ligh t s  t h e syst em a t ic 
m a jor  differ en ces bet ween  t h e segm en t s  in  t h e pa t t er n s of t h eir  r ela t ive BVTT va lu e 
opt ion  set s  t h a t  wer e in t r odu ced in t o t h e exper im en t s .  Th is  BVTT pa t t er n  im posed 
by t h e exper im en t a l design  is  sys t em a t ica lly h igh er  or  lower  t h a n  t h e cor r espon din g 
m ea n  cost  per  h ou r  of t h a t  segm en t , followin g a  pa t t er n  t h a t  depen ds on  t h e 
segm en t a t ion  by sh ipper / ca r r ier  a n d by veh icle t ype.  F or  exa m ple,  

• the h igh e s t  BVTT cost  per  hour  opt ion  presen ted to LGV sh ippers is set  to b e  
ju s t  44% of the observed mean  cost  per  hour  for  th is segment ,  

• the low e s t  BVTT cost  per  hour  opt ion  presen ted to OGV2 car r iers is set  to b e  
54% of the observed mean  cost  per  hour  for  th is segment , 
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• whereas the h igh e s t  BVTT cost  per  hour  opt ion  presen ted to these OGV2 
car r iers is set  to be 18 t im e s  la r ge r  than  the observed mean  cost  per  hour  for  
th is segment . 

5.2.7  Th e sou r ce of t h is  la r ge differ en t ia t ion  bet ween  segm en t s  a ppea r s  t o r ela t e t o 
t h e segm en t  specific va lu es of t h e sca le factor  BVTTfa c tha t  det er m in e t h e BVTT-
r a n ges in  u n it s  of £/t on /h ou r , wh ich  a r e t a bu la t ed in  F R Ta ble 45, a s  r epr odu ced 
h er e.   

FR Table 45: BVTT-range for the different segments BVTT-range (£/ton/hour)  
BVTT-range (£/ton/hour) 

Goods value  Low-value  Medium-value  High-value  Perishable  
Carrier  1.0 – 74.0  

(BVTTfac = 1.0)  
1.0 – 74.0  
(BVTTfac = 1.0)  

1.0 – 74.0  
(BVTTfac = 1.0)  

1.0 – 74.0  
(BVTTfac = 1.0)  

Shipper  
(own-account)  

1.1 – 81.4  
(BVTTfac = 1.1)  

1.15 – 85.1  
(BVTTfac = 1.15)  

1.25 – 92.5  
(BVTTfac = 1.25)  

1.4 – 103.6  
(BVTTfac = 1.4)  

Shipper  
(hire-and-reward, 
Light Goods Vehicle)  

0.2 – 14.8  
(BVTTfac = 0.2)  

0.3 – 22.2  
(BVTTfac = 0.3)  

0.4 – 29.6  
(BVTTfac = 0.4)  

0.5 – 37.0  
(BVTTfac = 0.5)  

Shipper  
(hire-and-reward, 
Other Goods 
Vehicle)  

0.1 - 7.4  
(BVTTfac = 0.1)  

0.15 – 11.1  
(BVTTfac = 0.15)  

0.25 – 18.5  
(BVTTfac = 0.25)  

0.4 – 29.6  
(BVTTfac = 0.4)  

Source: FR, p.61 

5.2.8  Th ese BVTT r a n ges wer e ba sed on  t h e m ost  r ecen t  Nor wegia n  F r eigh t  VTT 
st u dy a n d fr om  E u r opea n  r esea r ch  lit er a t u r e (F R p.61).  Beca u se ca r r ier  
r espon den t s  wer e explicit ly r equ est ed wit h in  t h e su r vey t o a void con sider in g t h e 
im pa ct s  on  t h e pr odu ct s  t h ey a r e ca r r yin g,  

“The BVTT-range for  ca r r iers is not  dependent  on  goods va lue, as for  ca r r iers the 
goods component  is not  par t  of the scope of the survey.” (FR p.61) 

it  is difficu lt  to understand why a  BVTT range tha t  is in  un it s of £/ton /hour  has been  
applied to them (FR Table 45).   The la rge differences in  rela t ive BVTT va lues between  
vehicle types indica ted for  ca r r iers in  Ta ble 4, wou ld a ppea r  t o be a  dir ect  r esu lt  of 
t h is  u se of a ver a ge loa d per  veh icle t o sca le t h e r a n ge.  F or  ca r r ier s  it  wou ld seem  t o 
be m u ch  m or e logica l t o in st ea d a dopt  a  BVTT r a n ge in  u n it s  of £/veh icle/h ou r  t h a t  
is  segm en t ed by veh icle t ype so a s  t o t a ke a ccou n t  of s t a n da r d differ en ces in  veh icle 
oper a t in g cost s .  Th is  m odifica t ion  wou ld cir cu m ven t  t h e ext r em e differ en ces in  
r ela t ive BVTT va lu e r a n ges for  ca r r ier s  discu ssed in  t h is  Sect ion .   

5.2.9  F or  sh ipper s , t h e set u p is  m or e com plica t ed.  Th e BVTT r a n ge is  sca led (FR 
Table 45) t o be bet ween  3 a n d 10 t im es la r ger  for  t h ose sh ipper s  wh o on ly u se own -
a ccou n t  t r a n spor t  (Sh ipper s  C), t h a n  for  t h ose sh ipper s  wh o on ly su b-con t r a ct  t o 
h ir e-a n d-r ewa r d h a u lier s  (Sh ipper s  A).  Th is  differ en t ia l sca lin g is  a im ed t o 
r epr esen t  t h e t im e cost s  of t r a n spor t  plu s  t h ose of pr odu ct s  for  t h e Sh ipper s  C bu t  
on ly t h e t im e cost s  of pr odu ct s  for  Sh ipper s  A.  H owever , in  pr a ct ice wit h in  t h e 
exper im en t s  t h e own -a ccou n t  Sh ipper s  C wer e exclu ded fr om  t h e sa m ple t h a t  wa s 
m odelled.  Th e la r gest  pa r t  of t h e r em a in in g sh ipper  sa m ple wa s t h e in t er m edia t e 
su bset  - Sh ipper s  B - wh o u se som e, bu t  n ot  solely, h ir e-a n d-r ewa r d h a u lier s .  I t  



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

27 of 53 
 

does n ot  a ppea r  t o be cla r ified in  t h e F in a l Repor t  wh et h er  Sh ipper s  B h a ve been  
a lloca t ed t h e BVTT r a n ge a ssocia t ed wit h  Sh ipper s  A or  wit h  Sh ipper s  C.  Ba sed on  
t h e r espon se gu ida n ce t h ey r eceived t h a t  a dvised t h em  t o con sider  bot h  t h e t im e 
cost s  of t r a n spor t  plu s  t h ose of pr odu ct s , wh en  select in g bet ween  jou r n ey opt ion s, 
Sh ipper s  B sh ou ld logica lly h a ve been  a lloca t ed t h e BVTT r a n ge for  own -a ccou n t  
Sh ipper s  C.  Beca u se t h e r esu lt s  for  sh ipper s  a bove in  Ta ble 4 r epr esen t  Sh ipper s  A 
plu s B com bin ed, it  is  n ot  s t r a igh t for wa r d t o det er m in e wh et h er  Sh ipper s  B wer e 
cor r ect ly a lloca t ed t h is  BVTT r a n ge for  own -a ccou n t  Sh ipper s  C.  H owever , t h e 
com pa r ison  of t h e n u m ber  pa t t er n s for  LGVs bet ween  ca r r ier s  a n d sh ipper s  a ppea r s  
t o su ggest  t h a t  Sh ipper s  B h a d been  a lloca t ed t h e BVTT r a n ge a ppr opr ia t e on ly for  
Sh ipper s  A, r a t h er  t h a n  a dopt in g t h e cor r ect  Sh ipper  C r a n ge.   

5.2.10  Th e com plica t ed discu ssion  wit h in  t h e pr eviou s t h r ee pa r a gr a ph s expla in s 
wh y t h er e a r e su ch  m a jor  syst em a t ic differ en ces bet ween  segm en t s  in  t h e r ela t ive 
BVTT r a n ges t h a t  t h ey fa ce a n d wh y m u ch  of t h is  differ en t ia t ion  a ppea r s  t o h a ve 
been  er r on eou sly gen er a t ed.  Th e discu ssion  below focu ses on  t h e pr oblem s t h a t  
t h ese m a jor  syst em a t ic r a n ge differ en ces h a ve pla ced on  t h e su bsequ en t  a t t a in m en t  
of well est im a t ed m odels  of VTT a n d VTTR. 

5.2.11  Th is ext r em e pa t t er n  of differ en ces bet ween  segm en t s  su ggest s  t h a t  m a n y of 
t h e r espon den t s  in  cer t a in  segm en t s  will h a ve been  pr esen t ed wit h  m a n y BVTT 
opt ion  levels  t h a t  differ ed su bst a n t ia lly fr om  t h eir  own  expect a t ion s on  m ea n  cost s .  
P er h a ps t h is  a n om a ly goes som e wa y t owa r ds expla in in g t h e h igh  pr opor t ion s of 
r espon den t s  t h a t  s t r u ggled wit h  t h e cla r it y or  con sist en cy of t h e con t ext  or  
qu est ion s in  t h e SP  exper im en t , a s  eviden ced by t h e n u m ber s fa ilin g t h e exclu sion  
cr it er ia  (C2) t o (C4) t h a t  h a ve been  discu ssed a bove in  pa r a gr a ph  5.1.5? 

5.2.12  Rela t in g t o F R Ta ble 23 t h a t  pr esen t ed t h e “Nu m ber  of t im es t h e fa st  a n d 
expen sive a lt er n a t ive wa s ch osen  in  SP 1 by veh icle t ype”, F R st a t es:  

“Shippers were in  genera l more drawn towards the fast  bu t  expensive 
a lterna t ives compared to their  ca r r ier  counterpar t s using the same vehicle type 
and th is tendency increased as the size of the veh icle type decreased. Par t  of th is 
may be dr iven  by exper imenta l design  differences, since presen ted t ranspor t  
costs and t imes were var ied based on  the specifics of sh ippers/ ca r r iers and the 
used veh icle type” (FR p.24) 

5.2.13  Ta ble 5 below r efor m u la t es  t h e F R Ta ble 23 t o u se cu m u la t ive pr opor t ion s 
a n d t h en  u ses t h e colou r in g by r ela t ive s ize for m a t  t o illu st r a t e t h a t  t h is  t a ble n ow 
h a s a  ver y s im ila r  r ela t ive s ize pa t t er n  a cr oss segm en t s  t o t h a t  fou n d a bove wit h in  
Ta ble 4.  Th is  a ga in  su ggest s  t h a t  t h e a ppa r en t  differ en ces bet ween  sh ipper s  a n d 
ca r r ier  ch oices discu ssed in  t h e F R wer e pr im a r ily dr iven  by t h e ext r em e differ en ces 
bet ween  segm en t s  t h a t  wer e explicit ly in t r odu ced in t o t h e BVTT opt ion  set s  wit h in  
t h e SP 1 exper im en t a l design .  Specifica lly, wh er e t h e pr esen t ed BVTT cost s  a r e 
h igh  r ela t ive t o t h e r espon den t s’ obser ved a ver a ge cost  (e.g. OGV1 or  OGV2 
ca r r ier s), m ost  r espon den t s  a void t h e fa s t  a n d expen sive opt ion s.  In  con t r a s t , wh er e 
t h e pr esen t ed BVTT cost s  a r e low r ela t ive t o t h e obser ved a ver a ge (e.g. LGVs or  
OGV1 sh ipper s), m ost  r espon den t s  ch oose t h e fa st  a n d expen sive opt ion s. 
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Ta ble 5  Cu m u la t ive per cen t a ge of n u m ber  of t im es fa s t  a n d expen sive is  ch osen  
Number  
of t imes 

OGV1  OGV2 LGV 
Shippers Carriers Shippers Carriers Shippers Carriers 

0 0% 1% 2% 14% 0% 0% 
1 0% 7% 2% 37% 0% 2% 
2 1% 22% 2% 75% 0% 2% 
3 3% 39% 8% 89% 5% 4% 
4 13% 59% 28% 95% 8% 8% 
5 24% 81% 40% 97% 8% 15% 
6 45% 92% 64% 98% 23% 28% 
7 70% 98% 88% 100% 56% 70% 
8 100% 100% 100% 100% 100% 100% 

Source: FR Table 23 reformula ted to cumula t ive propor t ions. 

5.2.14  F R st a t es  t h a t   
“The exper imenta l design  used the self-repor ted t ranspor t  costs and t ravel t imes 
for  the reference t ranspor t  as the reference poin t . Posit ive and nega t ive 
var ia t ions in  t ranspor t  costs and t ravel t imes were presen ted a round these 
reference va lues. The ranges in  t ranspor t  costs and t ravel t imes were based on  
exist ing knowledge of VTT va lues obta ined in  simila r  SP studies in  the 
in terna t iona l lit era ture … The empir ica l lit era ture suggested tha t  VTTs for  
sh ippers were lower  than  ca r r iers, and hence sh ippers a re presen ted with  lower  
BVTT va lues. Simila r ly, the VTT was expected to increase with  the size of the 
veh icle (due increased costs of dr ivers and deprecia t ion  etc.) and the design  
therefore presen ted h igher  BVTT va lues for  la rger  veh icles.” (FR p.25). 

5.2.15  Th e r esu lt s  a bove in  Ta ble 4 pr esen t in g t h e BVTT r ela t ive t o t h e obser ved 
m ea n  cost  per  h ou r  (t h e r efer en ce poin t ), in dica t e t h a t  t h e a ver a ge pa t t er n  of BVTT 
va r ia t ion s pr esen t ed wa s syst em a t ica lly skewed t o eit h er  be la r gely posit ive or  
la r gely n ega t ive for  in dividu a l segm en t s.  F or  OGV2 ca r r ier s , for  exa m ple, 6 of t h eir  
8 BVTT opt ion s exceed t h eir  r efer en ce poin t , wh er ea s for  LGV sh ipper s  a ll of t h eir  8 
BVTT opt ion s a r e set  below t h eir  r efer en ce poin t .  Th e va r iou s oddit ies  discu ssed 
a bove fr om  pa r a gr a ph  5.2.7 on wa r ds, a ppea r  t o in dica t e t h a t  t h e r a n ge of BVTTs 
a ct u a lly u sed for  som e of t h e segm en t s , m a y h a ve been  a dopt ed in  er r or . 

5.2.16  Wit h  r espect  t o t h e r esu lt s  pr esen t ed in  F R Ta ble 24 for  t h e “Sh a r e of 
r espon den t s  a ccept in g t h e BVTT by r a n k“, F R st a t es  t h a t   

“The designs were tested in  the pilot , dur ing which  the ra te of accept ing the 
h ighest  BVTT va lues was not  as ext reme as in  the presen t  sample. The rela t ive 
differences between  sh ippers and car r iers in  presen ted BVTT va lues (a  factor  5-
6) may expla in  the discrepancies across sh ippers and car r iers. However , the 
observed  response pa tterns a ppea r  a  specific fea ture of the sa mple, for  which  we do 
not ha ve a  clea r  expla na tion .” (FR p.25, ita lics a dded) 
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Ta ble 6  F or  ea ch  segm en t , t h e % a ccept a n ce of BVTT wh en  set : t o 70% of it s  m ea n  
cost ; or  t o t h e h igh est  pr esen t ed BVTT  

OGV1  OGV2 LGV 
Shippers  Carriers Shippers  Carriers Shippers  Carriers 

Mean cost/hour+ £74.75 £74.84 £55.01 £66.49 £64.54 £66.56 
% who accept a BVTT that is set to 70% of the observed mean cost for the segment 

67.9% 62.3% 78.3% 58.5% <68% 78.5% 
% who accept the highest BVTT presented to that segment 

52% 15% 22% 3% 68% 49% 
Source: FR Tables 20, 24 and 25. 

5.2.17  Th e r esu lt s  der ived fr om  F R Ta ble 24 t h a t  a r e pr esen t ed in  t h e m iddle r ow of 
Ta ble 6 wer e ca lcu la t ed by a dopt in g a n  a r bit r a r y ben ch m a r k  BVTT va lu e t h a t  is  set  
for  ea ch  segm en t  t o 70% of t h a t  segm en t ’s  obser ved m ea n  cost  per  h ou r , t h en  
in t er pola t in g bet ween  t h e va lu es  in  t h e F R Ta ble 25, ba sed on  t h e per cen t a ges in  
F R Ta ble 24, t o der ive t h e pr opor t ion  t h a t  wou ld a ccept  t h is  BVTT va lu e.  I t  is  
in st r u ct ive t h a t  t h e r esu lt in g a ccept a n ce r a t e for  t h e BVTT wh en  it  is  set  t o t h is  
ben ch m a r k  70% va lu e, is  clu st er ed wit h in  t h e in t er va l of 58% t o 78% of r espon den t s  
a cr oss t h e 6 segm en t s .  Th is  wou ld a ppea r  t o su ggest  t h a t  t h e differ en ces bet ween  
t h e segm en t s  in  t h eir  s t a t ed pr efer en ces for  BVTT a r e n ot  so gr ea t , despit e t h e 
r a dica l differ en ces in  t h e opt ion  set s  pr esen t ed t o t h em  wit h in  t h e SP 1.  I t  pr ovides 
som e su ppor t  for  t h e view t h a t  a n  exper im en t  t h a t  pr ovided a ppr opr ia t e BVTT 
opt ion  set s  for  a ll segm en t s  wou ld be likely t o per for m  m or e pla u sibly t h a n  did t h e 
cu r r en t  set  of er r a t ic r a n ges.  

5.2.18  In  con t r a dict ion  t o t h e viewpoin t  fr om  t h e F R p.25 t h a t  wa s pr esen t ed in  
it a lics  a bove, t h is  com bin ed eviden ce s t r on gly su ggest s  t h a t  t h er e a ct u a lly is  a  
“clea r  expla n a t ion ” for  t h e obser ved r espon se pa t t er n s , n a m ely t h a t  it  is  a  dir ect  
r esu lt  of t h e pecu lia r  design  of t h e exper im en t , r a t h er  t h a n  bein g “a  specific fea t u r e 
of t h e sa m ple”.    

5.2.19  Th e fin a l r ow of Ta ble 6 pr esen t s  t h e per cen t a ge wh o a ccept  t h e h igh est  
BVTT t h a t  wa s pr esen t ed t o t h a t  segm en t .  Th is  per cen t a ge h a s a  pa t t er n  of m a jor  
differ en ces (fr om  3% t o 68%) a cr oss segm en t s  t h a t  is  s im ila r  in  it s  r ela t ive 
m a gn it u des t o t h e pa t t er n  by segm en t  illu st r a t ed in  t h e fin a l r ow of Ta ble 4 a bove, 
for  t h e (in ver se of t h e) h igh est  pr esen t ed BVTT a s a  pr opor t ion  of it s  obser ved m ea n  
cost  per  h ou r .  Th is  per cen t a ge wh o a ccept  t h e h igh est  BVTT a r e pr oblem a t ic wit h in  
t h e est im a t ion  pr ocess . 

“This response pa t tern  drove up the VTT since the models were unable to pu t  an  
upper  limit  on  the VTT for  the respondents a lways select ing the fast  and 
expensive opt ion .” (FR p.33) 

5.2.20  To m it iga t e t h is  pr oblem , wh ich  wa s pr on ou n ced for  a ll sh ipper s  segm en t s  a s  
well a s  for  LGV ca r r ier s , it  wa s decided to implement  the prefer red mixed logit  models 
est imated using a  lognormal density on ly for  ca r r iers bu t  not  for  sh ippers, in  order  to 
circumvent  obta in ing very h igh  VTT est imates for  sh ippers. 
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5.2.21  F or  s im ila r  r ea son s - “t h e SP  ch oice da t a  r evea led t h a t  VTT va lu es  a r e 
com in g ou t  r a t h er  h igh ” (F R p19) - t h e exclu sion  cr it er ion  (C5)-R e m o v a l o f 
r e s p o n d e n t s  a c c e p t in g  a  v e r y  h ig h  b o u n d a r y  v a lu e  o f t r a v e l  t im e  (B VT T ) in  
S P 1 wa s in t r odu ced.  H owever , it  wa s in t r odu ced a s  a n  u pper  bou n d per  ton n e per  
h ou r , for  bot h  sh ipper s  a n d ca r r ier s , despit e t h e exper im en t ’s  r equ ir em en t  for  
ca r r ier s  t o ign or e cost s  r ela t ed t o pr odu ct s  wh ich  im plies  t h a t  a  ca r r ier  cu t -off per  
veh icle per  h ou r  wou ld h a ve been  m or e a ppr opr ia t e.   F R Ta ble 13 in dica t es  t h a t  
t h is  exclu sion  cr it er ion  (C5) led t o a t  lea st  43 ou t  of t h e or igin a l sa m ple of 138 LGV 
r espon den t s  bein g r em oved du e t o exh ibit in g ver y h igh  BVTT va lu es.  Th is  in  t u r n  
ca u sed t h e LGV sa m ple s ize for  ea ch  in dividu a l segm en t  t o fa ll below h a lf it s  
r equ ir ed qu ot a .  Th is  of cou r se h a d kn ock-on  effect s  in  r edu cin g t h e a bilit y t o 
est im a t e su it a ble LGV ch oice m odels .  Th is  set  of pr oblem s a ppea r s  t o h a ve been  a n  
u n for t u n a t e s ide-effect  gen er a t ed fr om  t h e or igin a l select ion  of in a ppr opr ia t e BVTT 
r a n ges for  t h e LGV sh ipper  a n d ca r r ier  segm en t s . 

5.2.22  In  su m m a r y, t h e pa t t er n  of BVTT r a n ges t h a t  wer e pr esen t ed t o r espon den t s  
wit h in  t h e SP  exper im en t s  wer e r a dica lly differ en t  in  t h eir  r ela t ive cost  m a gn it u des 
a cr oss t h e set  of differ en t  segm en t s .  In  m a n y ca ses t h e sca le of t h ese differ en ces 
a ppea r s  t o h a ve a r isen  du e t o obscu r e design  m ist a kes  / m isin t er pr et a t ion s, r a t h er  
t h a n  for  pr odu ct ive r ea son s.  Th ese h a ve r esu lt ed in  m odellin g pr oblem s bein g 
gen er a t ed for  t h e sh ipper s  segm en t s  a n d for  LGV ca r r ier s , a s  well a s  t o a  loss  of 
sa m ple s ize du e t o t h e exclu sion  cr it er ion  (C5) n eedin g t o be a pplied.  Th ey m a y a lso 
h a ve t en ded t o bia s  u pwa r ds t h e est im a t ed VTTs. 

5.3 SP 2 - r e lia b i li t y  e xp e r im e n t s  d e s ign  

5.3.1  Th e a n a lysis  wit h in  t h e SP 2 exper im en t s  of t h e in flu en ce of r elia bilit y, 
n ecessa r ily in t r odu ces  a  fu r t h er  elem en t  of com plexit y t o t h e design  of t h e 
exper im en t s  beca u se it  r equ ir es  t h e in t r odu ct ion  of a  t h ir d dim en sion : t h e 
va r ia bilit y of t r a vel t im e, in  a ddit ion  t o t h e or igin a l a ver a ge t im e a n d cost  
dim en sion s for  a  jou r n ey. 

5.3.2  Th e set  of issu es discu ssed in  t h e pr eviou s Sect ion  r ela t ed t o t h e SP 1 
exper im en t s  t h a t  det er m in e t h e VTT, will a lso im pa ct  on  t h e est im a t ion  t h r ou gh  
SP 2 exper im en t s  t h a t  det er m in e VTTR.  Th is  is  beca u se t h e ch oice r esu lt s  da t a  fr om  
t h ese t wo exper im en t s  is  pooled a s  in pu t  t o t h e m odel wh ich  sim u lt a n eou sly 
est im a t es bot h  VTT a n d VTTR. 

5.3.3  F R Ta ble 26 a ppea r s  t o h a ve a n  er r or  for  t h e OGV2 t a bu la t ion s a s  it s  
colu m n s ea ch  su m  t o 60%, r a t h er  t h a n  t o 100%.  Th is  er r or , cou pled wit h  t h e la ck  of 
in clu sion  in  F R of fu r t h er  expla n a t or y t a bu la t ion s for  t h e SP 2 exper im en t , wh ich  
wou ld be a n a logou s t o t h e F R Ta bles 23 t o 25 for  t h e SP 1 exper im en t , m a kes  it  
difficu lt  t o a ssess  wh et h er  or  n ot  s im ila r  des ign  issu es t o t h ose r a ised for  SP 1 
wit h in  t h e pr eviou s sect ion , h a ve a lso a r isen  explicit ly for  SP 2. 
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6  An a ly s is  o f e xp e r im e n t s  

6.1 ISSUE S F OR  F UR TH E R  CONSIDE R ATION 

6.1.1  Th e m odellin g a ppr oa ch  t h a t  wa s u sed t o a n a lyse t h e r esu lt s  fr om  t h e SP  
exper im en t s  t o der ive VTT a n d VTTR m a gn it u des, is  pr esen t ed in  F R Sect ion  5.4.  
Th r ee m a in  t h eor et ica l va r ia n t s  on  t h e ch oice m odel for m  wer e explor ed.  Th e 
est im a t es t h a t  wer e pr odu ced fr om  t h is  a n a lysis  wer e discu ssed in  F R Sect ion  5.5 
for  t h e set  of differ en t  m odel for m s t h a t  wer e in vest iga t ed. 

6.1.2  In it ia lly va r iou s ch oice m odel for m s wer e in vest iga t ed a n d ba sed on  t h e 
com pa r ison  of t h e r esu lt in g es t im a t es of goodn ess of fit  t h e m ost  su it a ble m odel 
for m s wer e a dopt ed for  specific segm en t s.  Th en  in it ia l coefficien t s  a n d st a n da r d 
er r or s  wer e est im a t ed for  ver sion s of t h ese m odels  t h a t  in clu ded a  fu ll set  of 
expla n a t or y va r ia bles .  Next , t h e m odels  wer e s t r ea m lin ed by syst em a t ica lly 
r em ovin g t h ose in depen den t  va r ia bles  t h a t  wer e n ot  s ign ifica n t , u n t il t h e fin a lised 
m odel for m  wa s a ch ieved.  Th is  gen er a l a ppr oa ch  is  a ppr opr ia t e bu t  per h a ps 
beca u se t h e a va ila ble sa m ple s ize for  m ost  segm en t s  wa s sm a ller  t h a n  r equ ir ed, 
sever a l oddit ies  em er ged in  t h e r esu lt s  pr odu ced by t h ese explor a t ion s.  Th ese a r e 
n ow discu ssed in  t u r n . 

6.1.3  F e w  b u t  o d d  s ig n i fi c a n t  e x p la n a t o r y  v a r ia b le s .  Wh en  t est in g t h e OGV 
m odel, ca r e wa s t a ken  t o in it ia lly in clu de a  wide r a n ge of pot en t ia l ext er n a l fa ct or s  
t h a t  m igh t  be expect ed t o in flu en ce t h e VTT va lu es, su ch  a s: t ype of goods, wh et h er  
t o por t , a n d m a n y ot h er s .  H owever , for  t h e OGV sh ipper s’ m odel (F R Ta ble 31) ju s t  
t wo su ch  va r ia bles  wer e in it ia lly s ign ifica n t  a t  t h e 5% level bu t  bot h  h a d sign s 
r ever sed fr om  t h a t  expect ed.  Neit h er  t h e VTT n or  VTTR pa r a m et er s  wer e 
s ign ifica n t  a t  t h e 5% level in  t h e OGV sh ipper s  in it ia l fu ll m odel. Wh en  t h e OGV 
sh ipper s  m odel wa s gr a du a lly s t r ea m lin ed t h r ou gh  r em ovin g in s ign ifica n t  va r ia bles, 
t h is  s t r ea m lin in g pr ocedu r e led t o t h ose va r ia bles  t h a t  h a d in it ia lly been  sign ifica n t  
su bsequ en t ly losin g t h eir  s ign ifica n ce level, pr esu m a bly in  pa r t  du e t o cor r ela t ion  
a cr oss som e of t h e expla n a t or y va r ia bles .  In  con t r a st , t h e r et a in ed VTT a n d VTTR 
pa r a m et er s  beca m e sign ifica n t  a t  t h e 5% level or  bet t er , wit h in  t h is  s t r ea m lin ed 
m odel for m  for  OGV sh ipper s  (F R Ta ble 32).  Th e m u lt iplier  for  t r ips  t o por t  wa s n ot  
s t a t is t ica lly s ign ifica n t  even  a t  t h e 10% level bu t  n ever t h eless  it  wa s r et a in ed 
wit h in  t h e s t r ea m lin ed sh ipper s  m odel du e t o it s  explicit  r ole wit h in  t h e s t u dy.  Th e 
OGV ca r r ier s’ m odel wit h  it s  la r ger  sa m ple s ize h a d t h r ee s ign ifica n t  expla n a t or y 
va r ia bles  in it ia lly (F R Ta ble 34) bu t  wit h in  t h e OGV ca r r ier s  m odel s t r ea m lin in g 
pr ocedu r e t h ese t h r ee wer e la t er  exclu ded beca u se t h eir  m a gn it u des wer e n ot  
deem ed cr edible.   

6.1.4  VT T S  fo r  O G Vs  r e v e r s e d .  Th e bot t om  of F R p.33 con t r a s t s  t h e VTT r esu lt s  
gen er a t ed fr om  t h e Ra n dom  Va lu e (RV) m odel wit h  t h ose fr om  t h e r ela t ive m odel.  
F or  t h e VTT fr om  t h e r ela t ive m odel it  fou n d “F or  OGV2 t r ip, t h ese va lu es wer e 80-
100% h igh er  t h a n  t h eir  RV cou n t er pa r t s .”  E ven  t h ou gh  for  ca r r ier s  (bu t  n ot  for  
sh ipper s) t h e r ela t ive m odel of OGVs pr ovided a  bet t er  fit  t h a n  t h e RV m odel, “t h e 
r ecom m en ded a ppr oa ch  wa s t o a dopt  t h e RV m odel specifica t ion  wit h  m u lt iplica t ive 
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er r or  t er m s for  bot h  sh ipper s  a n d ca r r ier s” (F R p.34).  I t  wou ld be in t er est in g t o 
in vest iga t e wh et h er  t h e su bsequ en t  fin din gs for  OGVs du r in g t h e RV m odel 
est im a t ion s for  bot h  sh ipper s  a n d ca r r ier s  t h a t  t h e VTT for  OGV2 wa s 
u n expect edly 7 sm a ller  t h a n  t h a t  for  OGV1 (F R p.36 a n d p.39), m igh t  h a ve been  
r ever sed t h r ou gh  swit ch in g t o in st ea d u se t h e r ela t ive m odel for m u la t ion ?  An  
a lt er n a t ive a ppr oa ch  wa s a dopt ed t o cir cu m ven t  t h e a n om a lou s est im a t ed VTT 
r ela t ivit ies  bet ween  OGV1 a n d OGV2, t h r ou gh  for cin g t h eir  est im a t ed va lu es t o be 
iden t ica l, wit h in  t h e fin a lly est im a t ed s t r ea m lin ed m odels  for  ea ch  of sh ipper s  a n d 
ca r r ier s . 

6.1.5  S m a ll  s a m p le  s i ze  fo r  L G Vs .  Th e ext r a ct  below expla in s wh y la r ge 
n u m ber s of LGV r espon den t s  wer e exclu ded fr om  t h e a n a lysis  sa m ple, n a m ely 20 
LGV sh ipper  a n d 30 LGV ca r r ier  r espon den t s  wer e r em oved, t h u s losin g m or e t h a n  
a  t h ir d of t h e in it ia l LGV sa m ple of 138 t h a t  wa s a ch ieved.   

“The ana lysis is pr imar ily focused on  the OGV sample. The reason  for  th is is tha t  
dur ing preliminary ana lyses the LGV sample was displaying very h igh  VTT va lues”. 
(FR p.32) 

“The LGV sh ippers sample was more problemat ic, and the assumpt ions in  rela t ion  
to exclusion cr iter ion  C5 were la rgely in fluen t ia l. Since LGV sh ippers were 
consisten t ly accept ing h igh  BVTT bids in  SP1, the cor responding VTT was much  
la rger  than  for  the OGV est imates. … The displayed choice behaviour  by the LGV 
sh ippers together  with  the small sample size led to the decision  not  to base the 
cor responding VTT est imates based on  the ana lysis for  th is subsample. Instead, the 
recommendat ion  was to apply the OGV sh ipper  VTT and VTTR est imates to the 
LGV sh ippers cohor t .”  (FR p.41) 

The discussion  in  Sect ion  5.2 above has indica ted tha t  the major  losses from the sample 
of LGVs, pa r t icu la r ly for  sh ippers, appears to be an  indirect  resu lt  of the low va lues for  
BVTT tha t  were a lloca ted with in  the opt ion  set  in  the exper imenta l design  for  the LGVs. 

6.1.6  N o n -a p p li c a t io n  o f e x c lu s io n  c r i t e r i a .  Th ese m odels  wer e es t im a t ed on  a  
sa m ple t h a t  in clu ded m a n y r espon den t s  t h a t  h a d fa iled t h e exclu sion  cr it er ia  (C2) t o 
(C4), h a vin g in st ea d on ly exclu ded t h ose fa ilin g cr it er ia  (C1) a n d pa r t ia lly (C5).  Th e 
pot en t ia l im pa ct s  on  m odel r esu lt s  of a pplyin g t h ese exclu sion  cr it er ia  a r e explor ed 
in  F R Appen dix A.3.  H owever , t h e m odel for m  t h a t  wa s u sed wit h in  t h is  ea r ly 
explor a t ion  is  differ en t  in  m a n y wa ys t o t h a t  su bsequ en t ly u sed for  t h e fin a l 
ca lcu la t ion  of t h e VTT a n d VTTR.  As a  r esu lt , t h e pa t t er n  a n d level of m a n y of t h e 
est im a t ed VTT va lu es  a cr oss segm en t s  pr esen t ed for  t h e fin a lised m odels  in  F R 
Ta ble 40 a r e ver y differ en t  t o t h ose r esu lt in g fr om  a pplyin g t h e exclu sion  cr it er ion  
(C1) in  t h e ea r lier  exclu sion  cr it er ia  t es t s , a s  illu st r a t ed below in  Ta ble 7.   

 

7 OGV2 typica lly has h igher  dr iver  and running costs than  OGV1, so tha t  t ime savings for  OGV2 
should not  be less va luable than  for  OGV1. 
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Ta ble 7  E st im a t ed VTT by segm en t  fr om  ea r ly t es t  of exclu sion  cr it er ion  (C1) a n d 
fr om  fin a lised m odel  

LGV OGV1 OGV2 
E a r ly   F in a l E a r ly   F in a l E a r ly   F in a l 

Sh ipper   To por t  £225 £95 £118 £95 £95 £95 

Not  to por t  £183 £72 £96 £72 £77 £72 

Carr ier  To por t  £337 £64 £114 £81 £62 £81 

Not  to por t  £400 £64 £136 £81 £74 £81 

Source:  FR Tables 40, 63 and 64 

6.1.7  Th is Ta ble h igh ligh t s  t h a t  for  t h e m odel u sed in  t h e ea r ly explor a t or y t est s , 
t h e m a gn it u de of it s  est im a t ed VTTs 

a ) for  LGVs, a re between  2 to 6 t imes la rger  than  those der ived from the fina l model 
and so unexpectedly they a re much  la rger  than  those for  OGV1 or  OGV2 

b) for  OGV1s, a re up to 68% la rger  than  those der ived from the fina l model and 
unexpectedly they a re la rger  than  for  OGV2 

c) it  is on ly for  OGV2s tha t  the VTTs a re of a  simila r  magnitude to those der ived 
from the fina l model   

d) for  the ca r r iers segment  on ly, for  each  veh icle type the VTTs a re la rger  for  the 
segment : not  to por t , than  for  the segment : to por t .  Th is is the reverse of 
expecta t ions.  

6.1.8  Th e m a gn it u de a n d u biqu it y of t h ese differ en ces in  r esu lt s  bet ween  t h e ea r ly 
explor a t or y m odel a n d t h e fin a l m odel does n ot  pr ovide con fiden ce in  t h e u sefu ln ess 
of t h ese ea r ly explor a t or y est im a t es of t h e pot en t ia l im pa ct s  on  m odel r esu lt s  of 
(n ot ) a pplyin g t h e in dividu a l exclu sion  cr it er ia .  I t  wou ld h a ve been  in for m a t ive 
in st ea d t o h a ve ca r r ied ou t  t h ese sen sit ivit y t est s  wit h in  m odel for m u la t ion s t h a t  
wer e s im ila r  in  t h eir  m a t h em a t ica l for m  a n d in  t h eir  r a n ge of in depen den t  va r ia bles  
t o t h ose u sed in  t h e fin a lised m odels . 

6.1.9  R e s p o n s e  t o  u n e x p e c t e d  in t e r m e d ia t e  r e s u lt s .  Th e discu ssion s a bove 
h a ve ou t lin ed a  n u m ber  of in st a n ces in  t h e cou r se of t h e m odel a n a lysis  ph a se wh er e 
u n expect ed r esu lt s  em er ged for  t h e est im a t ed pa r a m et er s .  Su ch  s it u a t ion s sh ou ld 
a ct  a s  a  wa r n in g of t h e n eed t o r eexa m in e t h e fu n da m en t a l pr ocedu r es t h a t  ga ve 
r ise t o t h e da t a  gen er a t in g t h ese er r a n t  r esu lt s .  F or  exa m ple, is  t h e sa m ple fu lly 
r epr esen t a t ive or  h a s it  bia ses t h a t  n eed t o be m it iga t ed? H a ve pr ocessin g er r or s  
been  in t r odu ced a lon g t h e wa y t h a t  wou ld n eed t o be cor r ect ed?   

6.1.10  Un for t u n a t ely in  or der  t o m a xim ise t h e ch a n ces of a ch ievin g r esu lt s  t h a t  a r e 
br oa dly con sist en t  wit h  ot h er  pa st  s t u dies , t h e a ppr oa ch  in  t h is  s t u dy oft en  h a s 
t en ded in s t ea d:  

• either  to censor  the da ta  - e.g. by applying exclusion  cr iter ion  C5 to remove par t  
of the sample, instead of sea rch ing to loca te the inappropr ia te design  of the 
exper iment  tha t  genera ted an  er ra t ic pa t tern  of BVTTs across segments, which  
in  tu rn  genera ted the la rge fa ilu re ra te for  C5; 
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•  or  to censor  the modelling procedures - e.g. by removing sign ifican t  explana tory 
var iables with  wrong signs, or  by reformula t ing the model so as to force the 
OGV2 VTT to be no lower  than  tha t  of OGV1, instead of ensur ing tha t  the in it ia l 
sample of firms was unbiased and was sufficien t ly represen ta t ive of the 
popula t ion  to guaran tee tha t  the rela t ivit ies for  observed average journey costs 
per  hour  were plausible across veh icle types. 

6.2 SUMMAR Y OF  ISSUE S 

6.2.1  F or  t h e m odel a n a lysis  t a sks, t h e r ela t ively sm a ll sa m ple s izes t h a t  fell below 
qu ot a  for  m a n y of t h e segm en t s  led t o com plica t ion s wit h in  t h e m odel est im a t ion  
pr ocedu r es.  To r esolve t h ese issu es, segm en t s  wer e com bin ed so a s  t o pr ovide t h e 
VTT a n d VTTR r esu lt s  in  F R Ta ble 39, wh ich  dis t in gu ish ed ju s t  t h e followin g fou r  
a ggr ega t e segm en t s , r a t h er  t h a n  t h e or igin a lly pla n n ed 12 det a iled segm en t s . 

• OGV shippers (i.e. OGV1 and OGV2 combined), fu r ther  segmented by to por t  / 
not  to por t , though  using a  parameter  tha t  was not  sta t ist ica lly sign ifican t . 

• OGV car r iers 
• LGV car r iers. 

In  the absence of a  convincing est imated model for  LGV sh ippers, it  is assumed tha t  
LGV sh ippers should be a lloca ted the same VTT and VTTR as OGV sh ippers.   

6.2.2  F or  bot h  sh ipper s  a n d ca r r ier s  t h e in it ia l est im a t es of VTTs for  OGV1 wer e 
la r ger  t h a n  for  OGV2, wh ich  wa s con t r a r y t o expect a t ion s.  Accor din gly, t h e 
est im a t ed VTT a n d VTTR wer e t h en  for ced t o a dopt  com m on  va lu es a cr oss t h e 
OGV1 a n d OGV2 segm en t s . 

6.2.3  I t  h a s n ot  u lt im a t ely been  fea sible t o iden t ify t h e im pa ct  on  VTT or  VTTR of 
a n y ext er n a l expla n a t or y va r ia bles  (e.g. com m odit y t ype or  va lu e, com pa n y size, 
et c.), t h ou gh  t h is  la ck  of iden t ified im pa ct s  m a y r esu lt  m a in ly fr om  t h e sm a ll 
sa m ples a va ila ble, r a t h er  t h a n  a u t om a t ica lly in dica t in g t h a t  in  r ea lit y t h er e is  n o 
su bst a n t ia l im pa ct . Som e in it ia lly s ign ifica n t  expla n a t or y va r ia bles  wer e r em oved 
fr om  t h e OGV ca r r ier s  m odel du e t o a ssu m pt ion s t h a t  t h eir  m a gn it u des wer e n ot  
cr edible.  Th is  a bsen ce of ext er n a l effect s  a lso pr eclu des  a n y post -pr ocessin g of t h e 
r esu lt s  in  or der  t o r em ove pot en t ia l bia ses du e t o la ck  of r epr esen t a t ivit y in  t h e 
or igin a l sa m ple.   

6.2.4  To a void su ffer in g even  sm a ller  sa m ples. t h e fin a l m odels  wer e es t im a t ed 
u sin g sa m ples t h a t  in clu ded su bst a n t ia l n u m ber s of r espon den t s  wh o idea lly wou ld 
h a ve been  dr opped du e t o t h eir  fa ilin g t h e exclu sion  cr it er ia  (C2) t o (C4).  Th er e is  
som e lim it ed eviden ce t h a t  t h is  m a y h a ve bia sed u pwa r ds t h e VTT va lu es, wh ile it  
cer t a in ly will h a ve r edu ced t h e r obu st n ess of t h e eviden ce u n der lyin g t h e pa r a m et er  
est im a t es.   
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7  Us a g e  in  T AG  

7.1 OR IGINAL AP P R OACH  AND ITS ISSUE S 

7.1.1  F R Sect ion  5.6 expla in s h ow t h e pa r a m et er  va lu es est im a t ed fr om  t h e m odels  
wer e t r a n sfor m ed in t o VTT a n d VTTR pa r a m et er s  su it a ble for  in clu sion  wit h in  
TAG.  In  t h e a bsen ce wit h in  t h e m odels  of cr edible est im a t es of a n y ext er n a l 
in flu en ces on  t h e VTT or  VTTR va lu es, t h er e wa s n o scope t o m it iga t e t h e sa m plin g 
bia s  im pa ct s  on  t h ese pa r a m et er  va lu es, wh ich  a r ose fr om  t h e la ck  of 
r epr esen t a t ivit y of t h e set  of fir m s in clu ded wit h in  t h e in it ia l sa m ple, a s  discu ssed 
a bove in  Sect ion  4.1. 

7.1.2  Th er e a lso a ppea r s  t o h a ve been  a n  im por t a n t  er r or  wit h in  t h e a n a lysis  
a ppr oa ch , a s  n ow descr ibed.  Wit h in  t h e discu ssion  wit h  r espon den t s  t o pr epa r e 
t h em  for  t h e s t a t ed pr efer en ce t est s , a dvice wa s given  t o t h em  on  wh ich  t ypes of 
u n der lyin g cost  ch a n ges wer e wit h in  t h eir  scope t o gover n  t h eir  SP  r espon ses. 

• All of the sh ippers ca tegor ies A, B and C were advised (FR p.89) tha t  they 
sh ou ld  t a k e  a ccou n t  of wha t  would happen  to the t ranspor ted p r od u c t s  when  
journey t ime would increase or  decrease.   

• The subset  (A) of sh ippers (those who outsource a ll their  t ranspor t ) were advised 
tha t  they sh ou ld  ign or e  tha t  a  longer  journey t ime can  lead to ext ra  costs for  
p e r son n e l o r  ve h ic le s .   

• The car r ier s as well a s the subsets (B) and (C) of sh ippers (those who outsource 
on ly  som e  (B) or  n on e  (C) of their  t ranspor t ) were a ll advised tha t  they 
sh ou ld  t a k e  a ccou n t  tha t  a  longer  journey t ime can  lead to ext ra  costs for  
p e r son n e l o r  ve h ic le s  and vice versa .   

7.1.3  As pa r t  of t h e da t a  clea n in g pr ocess (F R Ta ble 11), t h e 24 sh ipper  
r espon den t s  wh o wer e wor k in g on ly on  t h eir  own  a ccou n t  - sh ipper s  su bset  (C) - 
wer e r em oved fr om  t h e sa m ple t o be a n a lysed.  F r om  r efer en ce t o t h e da t a  on  
com pa n y t ype (F R Ta ble 7), it  a ppea r s  h owever  t h a t  t h e 125 com pa n ies wh o 
ou t sou r ce s o m e  bu t  n ot  a ll of t h eir  t r a n spor t  - sh ipper s  su bset  (B) – wer e n ot  
r em oved fr om  t h e sa m ple. 

7.1.4  A cen t r a l a ssu m pt ion  u n der pin n in g t h e con ver sion  fr om  t h e est im a t ed VTTs 
t o t h e TAG va lu es is  t h e a ssu m pt ion :  

• tha t  the VTT for  loaded HGVs should be the sum of the sh ippers plus ca r r iers 
est imated VTTs; 

• tha t  the VTT for  empty HGVs should be on ly the ca r r iers est imated VTT. 

However , the major ity of sh ippers with in  the ana lysis sample, 125 ou t  of 213, fa ll with in  
subset  (B) and these accordingly have been  advised dur ing the exper iments to take 
account  of both  the product  cost  a n d  t h e  t r a n sp or t  cost  impacts from changes in  t ravel 
t imes.  This appears to cor rupt  the logic beh ind the proposed VTT a lloca t ion  for  loaded 
HGVs, which  appears to have explicit ly assumed tha t  the sh ipper  sample conta ins on ly 
subset  (A).  
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“The SP exper iments addressed th is with  ca r r iers on ly consider ing t ranspor t  
costs and sh ippers (tha t  con t ract  ou t ) on ly consider ing ca rgo costs. Therefore, 
empty t ranspor t s were the ca r r ier  t ranspor t  costs, and loaded t ranspor t s were 
the combina t ion  of ca r r ier  t ranspor t  costs and sh ipper  ca rgo costs” (FR p.41). 

7.1.5  Mor eover  a s  discu ssed in  Sect ion  5.1 a bove, on ly a  sm a ll m in or it y of bot h  
sh ipper s  a n d ca r r ier s  con fir m ed in  qu est ion  D13 t h a t  t h e descr ipt ion  of t h e jou r n eys 
t h a t  wa s pr esen t ed wa s a ct u a lly clea r  t o t h em .  Th is  r epor t ed la ck  of cla r it y 
su ggest s  t h a t  dou bt s  sh ou ld r em a in  on  t h e a bilit y of t h ese r espon den t s  in  pr a ct ice 
wit h in  t h e exper im en t s  t o m a ke t h e r equ ir ed clea r  con cept u a l sepa r a t ion  bet ween  
t h e pr odu ct  cost  r ela t ed a n d t h e t r a n spor t  cost  r ela t ed a spect s  of t h e im pa ct s  of 
t r a vel t im e ch a n ges.   

7.1.6  In  su m m a r y, t h e m et h odology u n der pin n in g t h e VTT a n d VTTR est im a t es for  
loa ded veh icles t h a t  a r e pr esen t ed in  F R Ta ble 40 is  fla wed du e t o t h e su bst a n t ia l 
dou ble cou n t in g of t h e t r a n spor t  cost  elem en t , so it  will gr ea t ly over est im a t e t h e 
cor r ect  va lu es.  I t  wou ld n ot  be a  s t r a igh t for wa r d a n a lysis  t a sk  t o u n do t h is  dou ble 
cou n t in g beca u se t h is  wou ld r equ ir e sepa r a t in g ou t  ea ch  of t h e sh ipper  su bset s  (A) 
a n d (B) for  in dividu a l m odellin g a n a lysis  bu t  t h e r esu lt in g sa m ple s izes in  eit h er  
ca se wou ld be t oo sm a ll t o en a ble su ccessfu l m odel est im a t ion . 

7.2 TH E  P R ODUCT R E LATE D VALUE  OF  TIME  AND OF  R E LIABILITY 

P R ODU CT R E LATE D VTT P E R TON N E   

7.2.1  I t  is  wor t h  s t eppin g ba ck  t o r econ sider  fr om  scr a t ch  t h e u n der lyin g con cept s  
a ppr opr ia t e t o t h e va lu a t ion  of in cr ea sed t r a vel t im e a n d of r edu ced r elia bilit y of 
t r a vel t im e, wit h in  t h e con t ext  of pr odu ct  r ela t ed cost s , r a t h er  t h a n  t h e con t ext  of 
t r a n spor t  r ela t ed cost s .  Th is  u se of t h e VTT/R der ived fr om  pr odu ct  r ela t ed cost s  
ba sed on  sh ipper s  r espon ses, is  a n  im por t a n t  com pon en t  of t h e s t u dy m et h odology 
so it s  a ppr opr ia t en ess  deser ves scr u t in y.   

7.2.2  F or  t h e t r a v e l  c o s t  e le m e n t , est im a t in g t h e va lu e of a  r edu ct ion  in  t r a vel 
t im e is  con cept u a lly r ela t ively s t r a igh t for wa r d.  On  a ver a ge, a  r edu ct ion  in  t r a vel 
t im e sh ou ld lea d t o less  t im e spen t  dr ivin g so t h a t  dr iver  s t a ff cost s  r edu ce.  I t  
sh ou ld a lso a llow a  veh icle t o m a ke m or e t r ips  or  lon ger  t r ips  per  da y.  Accor din gly, 
t h is  r edu ces t h e t ot a l n u m ber  of veh icles  r equ ir ed t o t r a n spor t  a  specified t on n e 
k ilom et r e t ot a l.  Th is  veh icle t r a vel t im e r edu ct ion  gen er a t es  sa vin gs in  veh icle 
ca pit a l a n d r u n n in g cost s .  In  pr a ct ice, som e fir m s in  som e sit u a t ion s m a y be a ble t o 
fu lly a ch ieve a ll of t h ese t r a n spor t  cost  sa vin gs, or  t o ga in  even  la r ger  sa vin gs, 
t h r ou gh  r eor ga n isin g t h eir  logis t ics  oper a t ion s.  Som e ot h er  fir m s in  ot h er  pr a ct ica l 
con t ext s  m a y be u n a ble t o fu lly a ch ieve t h ese sa vin gs  beca u se t h eir  veh icles  a n d 
dr iver s  a r e u n a ble t o be fu lly r ea ssign ed t o ot h er  deliver ies.  Accor din gly, in  pr a ct ice 
t h e VTT of t r a n spor t  for  u se in  a ppr a isa l sh ou ld be a n  est im a t ed m u lt iplier  of t h e 
veh icle plu s dr iver  oper a t in g cost  sa vin gs t h a t  r esu lt  fr om  t r a vel t im e r edu ct ion s.  

7.2.3  In  con t r a st , for  t h e p r o d u c t  c o s t  e le m e n t , est im a t in g t h e va lu e of a  
r edu ct ion  in  t r a vel t im e is  n o t  s t r a ig h t fo r w a r d  fr om  eit h er  a  con cept u a l or  a n  
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em pir ica l per spect ive.  Th is  is  beca u se it  depen ds on  a  wide r a n ge of ch a r a ct er is t ics  
a n d con t ext s  t h a t  a r e discu ssed below, wh ich  im pa ct  on  t h e exis t en ce a n d t h e sca le 
of t h e pr odu ct  r ela t ed cost  sa vin gs t h a t  a  t r a vel t im e sa vin g gen er a t es.   

CH ARACTE RIS TI CS  OF  TH E  P R ODU CT 

7.2.4  Th e VTT a n d VTTR a ssocia t ed wit h  pr odu ct s  depen d on  t h e ch a r a ct er is t ics  of 
t h e pr odu ct  it self in  a  m a n n er  t h a t  va r ies  a cr oss a  det a iled level of pr odu ct  t ype 
segm en t a t ion .   

7.2.5  If a  con sign m en t  h a s a  ver y h ig h  c a p i t a l  v a lu e , t h en  sa vin gs in  jou r n ey 
t im e ca n  r edu ce t h e in t er est  cost s  on  t h is  ca pit a l.  H owever , su ch  ca pit a l ba sed 
differ en ces a r e u n likely t o h a ve s ign ifica n t  im plica t ion s for  sh or t -t er m  r ou t e ch oice 
decision s in  t h e UK beca u se on ly lim it ed t im e differ en ces of a t  m ost  a n  h ou r  or  t wo 
wou ld a r ise bet ween  r ou t e opt ion s.  H owever , in  fr eigh t  m ode ch oice bet ween  
dom est ic r oa d, r a il or  coa st a l sh ippin g, or  bet ween  u se of a ccom pa n ied or  
u n a ccom pa n ied in t er n a t ion a l fer r y ser vices, t h e t r a vel t im e differ en ces bet ween  
opt ion s m a y ext en d t o som e da ys.  In  m ode ch oice, t h e ca pit a l va lu e of t h e pr odu ct  
m a y h a ve a  su fficien t ly la r ge im pa ct  on  t h e VTT t o r equ ir e it  t o be explicit ly 
r epr esen t ed, for  som e t ypes of m or e expen sive pr odu ct s , a t  lea st . 

7.2.6  Un for t u n a t ely in  pr a ct ice, a  good, r ea lis t ic r epr esen t a t ion  of pr odu ct  ca pit a l 
cost  im pa ct s  wou ld r equ ir e a ccess t o pr odu ct  t ype in for m a t ion  a t  a  h igh  degr ee of 
segm en t a t ion  differ en t ia t ion  t o iden t ify t h e veh icle loa d t ype.  F or  exa m ple, NST:4 8 
-F oodst u ffs  is  t h e pr odu ct  ca t egor y wit h  t h e la r gest  t r a ffic volu m e of UK r oa d goods 
t r a n spor t ed.  Wit h in  it , t h e ca pit a l va lu e of a n  H GV fu ll loa d of cr isps or  of pot a t oes 
m a y be a  few £1000s, wh ile t h a t  for  a  fu ll H GV loa d of ciga r et t es  or  of scot ch  m a y be 
a r ou n d £1,000,000.  Ot h er  foodst u ffs  h a ve ca pit a l va lu es t h a t  lie in  bet ween  t h ese 
ext r em es.  Accor din gly, t h e weigh t ed a ver a ge ca pit a l va lu e per  t on n e of foodst u ffs  
cou ld va r y gr ea t ly a cr oss t h e UK, depen din g on  t h e m a in  t ypes of in du st r ies  a n d 
por t s  in  t h e loca l a r ea .  

7.2.7  Som e pr odu ct s . pa r t icu la r ly som e foodst u ffs , m a y be per ish a ble wh en  t h ey 
a r e n ot  in  a  fr ozen  s t a t e, so t h ey m a y r equ ir e sh or t er  su pply ch a in  s t r u ct u r es t h a n  
n on -per ish a ble goods.  F or  per ish a ble goods, a ccom pa n ied fer r ies  t en d t o be u sed 
r a t h er  t h a n  u n a ccom pa n ied so a s  t o m in im ise t h e n u m ber  of t r a vel da ys r equ ir ed for  
in t er n a t ion a l t r ips .  H owever , a n  a dded du r a t ion  of a n  h ou r  or  t wo t o a  t r ip is  
u n likely t o ca u se s ign ifica n t  s t r ess  t o t h e pr odu ct , pr ovided t h e veh icle h a s fa cilit ies  
t o keep t h e goods ch illed, wh ile in  t r a n sit .  

7.2.8  H a vin g fir s t  looked a t  va lu e va r ia t ion s wit h in  a n  in dividu a l NST pr odu ct  
t ype, we n ow swit ch  t o exa m in e va lu e va r ia t ion s bet ween  differ en t  pr odu ct  t ypes - 
NSTs.   

8 NST – Nom e n cla t u r e  un iforme des marchandises pour  les S t a t is t iq u e s  de Tr a n sp or t  
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7.2.9  F or  t h e ca t egor y wa st e (NST: 14), wh ich  is  a n ot h er  m a jor  volu m e ca r r ied on  
r oa d, it s  ca pit a l va lu e is  zer o or  n ega t ive.  Likewise, for  m a n y con st r u ct ion  
m a t er ia ls  (NSTs: 3 a n d 9) a n d for  m a n y bu lk  a gr icu lt u r a l pr odu ct s  (NST:1) t h eir  
va lu e per  t on n e is  low.  In  con t r a st , for  t ext ile pr odu ct s  (NST: 5) a n d equ ipm en t  
(NSTs: 11 a n d 12) t h eir  va lu es per  t on n e a r e m a n y m u lt iples  h igh er  t h a n  t h ose of 
t h e m a in  bu lks, wh er ea s t h e r em a in in g NSTs will h a ve in t er m edia t e va lu es.   

7.2.10  Th e in dividu a l NST pr odu ct  t ypes  a r e n ot  equ a lly likely t o be ca r r ied on  a ll 
t ypes of LGVs a n d H GVs.  F or  exa m ple, low va lu e bu lk  pr odu ct s  a n d wa st es  h a ve 
r ela t ively low pr opor t ion s of t h eir  jou r n eys in  a r t ics , wh ile t h ey h a ve a  h igh  
pr opor t ion  in  la r ge r igids, bu t  wit h  bu lk  con st r u ct ion  m a t er ia ls  a lso in  sm a ller  
r igids .  Ma n y of t h e h igh est  va lu e goods a r e in  a r t ics  or  sm a ll r igids wit h  few of 
t h eir  deliver y jou r n eys  u sin g la r ge r igids. 

7.2.11  Th e con sequ en ce of t h ese obser va t ion s is  t h a t  t h e a ver a ge va lu e of ca r go per  
t on n e loa ded m a y differ  r a dica lly a cr oss differ en t  t ypes of r oa d goods veh icles , du e 
t o syst em a t ic differ en ces a cr oss veh icle t ypes in  t h e a ver a ge m ix of pr odu ct  t ypes 
t h a t  t h ey ca r r y.  F u r t h er m or e, wit h in  a  specific r oa d veh icle t ype, t h e a ver a ge va lu e 
of ca r go per  t on n e loa ded m a y differ  r a dica lly a cr oss differ en t  a r ea  of t h e cou n t r y, 
a n d differ  a cr oss t h e r oa d t ypes wit h in  a n  a r ea , du e t o differ en ces in  t h e a ver a ge 
loca l m ix of pr odu ct  t ypes pr odu ced a d con su m ed.   

7.2.12  In  su m m a r y, est im a t in g a  r epr esen t a t ive over a ll a ver a ge ca r go va lu e per  
jou r n ey t on n e for  a n  H GV t ype is  n ot  a  t r ivia l t a sk .  Mor eover , t h er e will be a  la r ge 
va r ia n ce fr om  t h is  a ver a ge va lu e a cr oss t h e r oa d lin ks of t h e cou n t r y. 

LOGIS TI C LE GS  WITH I N  S U P P LY CH AIN S  

7.2.13  Th e pr eviou s sect ion  exa m in ed h ow t h e pr odu ct  r ela t ed VTT per  t on n e va r ies  
a cr oss a  det a iled cr oss-sect ion  of t ypes of pr odu ct s .  Now we exa m in e h ow t h e 
pr odu ct  r ela t ed VTT a n d VTTR per  t on n e for  a n y specific pr odu ct  t ype m a y differ  
syst em a t ica lly a cr oss differ en t  t ypes of jou r n eys, depen din g on  t h eir  s t a ge wit h in  
t h e su pply ch a in .  Th is  s t a r t s  wit h  a  br ief ba ckgr ou n d over view of logist ic s t r u ct u r es 
wit h in  UK su pply ch a in s.  

7.2.14  Alt h ou gh  som e bu lk  pr im a r y pr odu ct s , su ch  a s  or es or  gr a in s, m a y be 
t r a n spor t ed dir ect ly wit h ou t  in t er m edia t e s t or a ge fr om  wh er e t h ey a r e pr odu ced t o 
wh er e t h ey a r e con su m ed or  pr ocessed, t h is  dir ect  t r a n sfer  is  n ot  t h e n or m  for  m ost  
goods.  In s t ea d, foodst u ffs  a n d con su m er  goods u su a lly pa ss  t h r ou gh  m a n y 
in t er m edia t e dis t r ibu t ion  cen t r es  wit h in  t h e su pply ch a in  t h a t  con n ect s  t h e in it ia l 
pr odu cer  of t h e goods t h r ou gh  t o t h e fin a l con su m er .  
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DoHH--12 legs

Household expenditure on goods

Distribution Centre A

Depot

Distribution Centre B

Local Wholesale / 
Cash & Carry

Multiple 
Retail 
Outlet

Independent Retail / 
Convenience / 
Catering outlet

Factory/Farm

1

2

3

45

6

7

8

9

10

11

12

F IGURE  1  SUP P LY CH AINS AND LOGISTIC LE GS F OR CONSUME R GOODS 

Logis t ic  
le g  

Typ ica l ve h ic le  t yp e s  

1 Car , LGV 
2 Car , LGV, bike 
3, 4, 5 Ar t ic, Medium r igid 
6 LGV, Small r igid   
7,8 Small, Medium r igid 
9, 10, 11 Ar t ic 
12 Ar t ic, Medium, Large 

r igid 

DC t yp e  Dw e ll t im e s  
NDC - A Weeks 
RDC - B Days 
LDC, FfC Hours 

7.2.15  An  exa m ple of som e of t h e su pply ch a in  s t r u ct u r es t h a t  a r e u sed t o sh ip goods 
t o h ou seh olds is  illu st r a t ed in  F igu r e 1.  Th is  ch a r t  illu s t r a t es  

• Some of the differen t  supply cha in  opt ions tha t  may be in  use  
• the in termedia te d istr ibu tion  cen tres (warehouses) a t  which  goods a re stored  
• the individua l logistic legs t ravelled between  each  in termedia te storage stage 

with in  a  supply cha in .   

7.2.16  In  gen er a l, wh en  con su m er  goods lea ve t h e pr odu cer 's  depot  t h ey a r e likely t o 
t r a vel t o a  la r ge cen t r a l Na t ion a l Dist r ibu t ion  Cen t r e (NDC - A), bein g sh ipped a s  a  
la r ge con sign m en t  wit h in  a  la r ge a r t ic.  Typica lly m a n y of t h e it em s wit h in  t h is  
con sign m en t  m a y be s t or ed a t  t h e NDC for  som e weeks befor e t h ey h a ve gr a du a lly 
a ll been  sh ipped ou t  t o differ en t  r egion a l loca t ion s, a ga in  m a in ly wit h in  la r ge a r t ics .  
Th e goods in  a  con sign m en t  will spen d a  few da ys a t  a  Region a l Dis t r ibu t ion  Cen t r e 
(RDC -B) befor e gr a du a lly bein g sh ipped wit h in  a n  a r t ic or  a  m ediu m  r igid H GV a s 
sm a ller  con sign m en t s  t o eit h er  a  la r ge su per m a r ket  or  r et a il ou t let  or  else t o a  Loca l 
Dist r ibu t ion  Cen t r e (LDC) or  a  loca l pa r cel deliver y h u b.  F r om  t h e LDC, goods m a y 
be deliver ed t o or  collect ed by sm a ller  loca l r et a iler s  or  ca t er er s  wit h in  LGVs or  
sm a ll r igids.  Alt er n a t ively, it em s m a y be deliver ed fr om  a  loca l pa r cel deliver y h u b 
dir ect ly t o h ou seh olds or  fir m s a s  pa r cel deliver ies  fr om  va n s or  ca r go bikes doin g a  
loca l r ou n d.  In  r ecen t  yea r s  via  on lin e or der in g pr ocedu r es, gr ocer ies  in  la r ge 
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su per m a r ket s  a r e in cr ea sin gly bein g deliver ed in  LGVs dir ect  t o con su m er s, r a t h er  
t h a n  bein g collect ed by r et a il cu st om er s in  t h eir  own  ca r s .  

7.2.17  Th e a im  u n der pin n in g t h e evolvin g design  of t h ese su pply ch a in  s t r u ct u r es 
wit h in  fir m s is  t o m in im ise t h e over a ll cost  of t h eir  goods dis t r ibu t ion  syst em  (t h e 
cost s  of t r a n spor t , wa r eh ou sin g, ca pit a l, et c.), wh ile m eet in g t h e con su m pt ion  n eeds 
of t h eir  cu st om er s.  Th e m ost  cost -effect ive wa y of a voidin g t em por a r y s t ock-ou t s  is  
t h r ou gh  ca r r yin g su bst a n t ia l s t ock  levels  in  a  cen t r a l NDC fr om  wh er e it em s ca n  
t h en  be dis t r ibu t ed wh en  a n d wh er e t h ey a r e n eeded, wh ile m in im isin g t h e 
r equ ir em en t  t o ca r r y la r ge s t ocks a t  a  r egion a l a n d especia lly a t  a  loca l level.  Th is  
is  wh y goods will t ypica lly be s t or ed: for  weeks in  NDCs; for  a  few da ys in  RDCs; 
a n d oft en  for  ju s t  a  few h ou r s in  loca l pa r cel deliver y h u bs.  Th e a ver a ge 
con sign m en t  s ize r equ ir ed a t  t h e deliver y en d of a  logist ic leg t ypica lly decr ea ses 
wh en  pr ogr essin g t h r ou gh  t h e in dividu a l s t a ges of t h e su pply ch a in  fr om  t h e 
pr odu cer  t h r ou gh  t o t h e con su m er .  Th is  is  wh y t h e t ypica l veh icle s ize u sed 
gr a du a lly decr ea ses t h r ou gh  t h e sequ en ce of logist ic legs fr om  t h e pr odu cer  t o t h e 
con su m er . 

7.2.18  Th e su pply ch a in  syst em  ju st  descr ibed en a bles som e of t h e com plexit ies  a n d 
a ppa r en t  con t r a dict ion s in  VTT / VTTR va lu a t ion  t o be u n der s t ood bet t er .  Beca u se 
of t h eir  la r ge s t ocks a n d lon g dwell t im es, a  dela y or  a  lon ger  jou r n ey t im e for  a n  
a r t ic feedin g a n  NDC m a y oft en  h a ve few wider  im plica t ion s beyon d it s  im pa ct  on  
t h e t r a n spor t  cost .  In  con t r a st , dela ys in  deliver ies  t o or  fr om  pa r cel deliver y h u bs 
m a y gen er a t e m a n y ir a t e cu st om er s.  Beca u se a r t ics  (OGV2) will su pply m ost  of t h e 
deliver ies  t o NDCs, wh er ea s sm a ll r igids or  LGVs will su pply m ost  of t h e fin a l-leg 
deliver ies  t o con su m er s, for  a  given  t ype of pr odu ct  t h e la t t er  will t en d t o h a ve m u ch  
h igh er  pr odu ct  r ela t ed cost s  of dela ys t h a n  m ost  a r t ics .  Du e t o t h e logist ics  
beh a viou r  illu st r a t ed a bove, a  sm a ller  H GV m a y h a ve a  h igh er  VTT t h a n  a  la r ger  
H GV, wh ich  m igh t  expla in  som e of t h e “a ppa r en t ly odd” r esu lt s  gen er a t ed in  t h e 
m odel est im a t ion s. 

7.2.19  Mor e gen er a lly, if r oa d speeds decr ea se on  a ver a ge a cr oss t h e UK, t h en  a  
gr ea t er  n u m ber  of LDCs wit h in  a  r evised UK su pply ch a in  s t r u ct u r e wou ld be 
n eeded t o ser ve t h e UK con su m er s in  a  t im ely fa sh ion .  Th is  im plies  t h a t  t h e over a ll 
cost  of su pply ch a in s wou ld in cr ea se a ccor din gly, over  a n d a bove t h e a dded cost s  of 
t h e t r a n spor t  it self.  Th is  is  a  lon g-t er m  cost  t h a t  sh ou ld be ca pt u r ed wit h in  
a ppr a isa l pr ocedu r es, even  t h ou gh  it  m a y n ot  h a ve a  dir ect  im pa ct  on  sh or t -t er m  
r ou t e ch oice beh a viou r .   

7.3 Su m m a r y of im p lica t ion s  for  VTT/R  e s t im a t ion   

7.3.1  Th is Sect ion  su m m a r ises t h e fin din gs fr om  t h e m a t er ia l a bove t o su ppor t  it s  
r eview of t h eir  im plica t ion s for  t h e est im a t ion  a n d u sa ge of VTT a n d VTTR wit h in  
TAG.   

7.3.2  Th e differ en ce in  t h e likely level of VTT, a n d especia lly of VTTR, for  differ en t  
t ypes of t r ips  t o por t  h a s been  discu ssed a bove in  Sect ion  3.2.  I t  expla in s t h a t  a n  
a r t ic on  it s  wa y t o in it ia t e a n  a ccom pa n ied cr ossin g on  a  fer r y t h a t  is  lea vin g soon , 
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wou ld h a ve a  m u ch  h igh er  VTTR t h a n  wou ld H GVs on  u n a ccom pa n ied fer r y ser vices 
or  H GVs a ccessin g por t s  for  ot h er  t ypes of deliver ies .   

7.3.3  Su m m a r isin g t h e discu ssion s in  Sect ion  7.2 for  t h e pr odu ct  r ela t ed VTT a n d 
VTTR per  t on n e ca r r ied, in dica t es  t h e followin g ch a r a ct er is t ics .  

a ) Their  va lues will va ry substan t ia lly across differen t  product  types, rela ted 
main ly to the product  un it  cost  and whether  per ishable or  not , not ing tha t  for  
many low va lue bu lk commodity types these va lues may be min imal.   

b) For  any given  product  type, their  va lues typica lly will in c r e a se  sign ifican t ly 
a long the sequence of logist ic legs from producer  to consumer .   

c) For  any given  product  type, because the average goods veh icle size tends to 
d e cr e a se  a long the sequence of logist ic legs from producer  to consumer , their  
VTT and VTTR per  tonne ca r r ied may accordingly increase as veh icle size 
decreases.   

d) The average mix of product  types ca r r ied is likely to vary widely across veh icle 
types, so their  average product  rela ted VTT and VTTR per  tonne ca r r ied will 
accordingly vary widely.   

e) For  a  specific veh icle type, the average mix of product  types ca r r ied may vary 
considerably between  a reas and between  road types, so their  average product  
rela ted VTT and VTTR per  tonne ca r r ied may a lso vary considerably.   

7.3.4  Th ese fin din gs h igh ligh t : t h a t  t h e est im a t ion  of pr odu ct  r ela t ed VTT a n d 
VTTR per  t on n e ca r r ied, is  h igh ly con t ext  specific; a n d t h a t  for  a n y given  veh icle 
t ype t h eir  va lu es will va r y widely a n d will be in flu en ced by a  wide r a n ge of in t er -
cor r ela t ed expla n a t or y va r ia bles .  Accor din gly, t h e est im a t ion  pr ocedu r e wou ld 
r equ ir e a  m u ch  la r ger  sa m ple t h a n  t h a t  wh ich  h a d been  en visa ged or igin a lly for  t h is  
s t u dy, t o en su r e it  cou ld pr ovide a  sou n d m odel est im a t ion  of t h eir  va lu es in  a  for m  
t h a t  su ccessfu lly t es t ed t h e in flu en ce of a ll of t h ese in t er -cor r ela t ed effect s .  Th is  
wou ld n ot  be a  s im ple m odellin g exer cise a n d it  is  u n likely t o be fea sible t o 
im plem en t  it  t h r ou gh  u sin g t h e sa m ple s ize a va ila ble wit h in  t h e cu r r en t  s t u dy.   

7.3.5  On  t h e ot h er  h a n d, it  a ppea r s  likely fr om  t h e logic of t h e discu ssion  a bove 
t h a t  t h e pr odu ct  r ela t ed VTT per  t on n e ca r r ied wou ld be r a t h er  sm a ll for  a  
su bst a n t ia l pr opor t ion  of a ll H GV jou r n eys, pa r t icu la r ly t h ose in  t h e la r ger  H GVs, 
s in ce t h ese H GVs a r e less  likely t o be bein g u sed for  t h e la t er  s t a ges in  su pply 
ch a in s.  H owever , it  wou ld be wise t o em pir ica lly t est  t h a t  in  pr a ct ice t h is  dedu ct ion  
is  obser ved t o be well fou n ded.  

7.4 Usa ge  in  TAG of t h e  e m p ir ica l r e su lt s  fr om  t h e  s t u d y  

7.4.1  Th e discu ssion  h er e a im s dr a ws t h e fin din gs t oget h er   
• to assess the usability with in  TAG of the empir ica l resu lt s from the exist ing 

exper iments   
• to ascer ta in  whether  some reana lysis of the SP survey da ta  might  be in format ive.  

Guidance on  how fu ture studies might  best  be or ien ted.is then  provided in  Sect ion  8. 

7.4.2  Th e exa m in a t ion  wit h in  t h is  peer  r eview of issu es t h a t  h a ve a r isen  du r in g 
t h e cou r se of t h e sa m ple developm en t , of t h e SP  exper im en t s  a n d of t h e m odel 
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est im a t ion  st a ges, in dica t es  t h a t  n ot  a ll of t h e or igin a l a im s of t h is  s t u dy ca n  be 
a ch ieved.  Th e pot en t ia l u sa bilit y wit h in  TAG of t h e cu r r en t  m odel est im a t es for  
ea ch  of t h e s ix m a in  segm en t s  is  su m m a r ised in  Ta ble 8.   

Ta ble 8  Usa bilit y in  TAG of es t im a t ed r esu lt s  by segm en t   

Se gm e n t  OK? Com m e n t  

Shipper  LGV No The inclusion  of Sh ippers (B) in  the sh ippers ana lysis 
OGV1 cor rupts the conceptua l approach , while their  exclusion 
OGV2 leaves too small a  sh ippers sample (See Sect ion  7.1) 

Car r ier  LGV Perhaps Problems with  BVTT opt ions (Sect ion  5.2).  Sample very 
small and not -represen ta t ive (50% por t  rela ted) 

Carr ier  OGV1 Maybe Sample not -represen ta t ive (on ly la rge hau liers) 
OGV2 

7.4.3  H owever , t h is  u n a va ila bilit y of a ccept a ble r esu lt s  for  t h e sh ipper s  segm en t  
m a y n ot  be su ch  a  m a jor  issu e, beca u se t h e discu ssion  in  t h e pr eviou s Sect ion  h a s 
ca st  dou bt  on  t h e sca le a n d u n iver sa lit y of a  la r ge pr odu ct  r ela t ed a ddit ion  of VTT 
a n d VTTR by com pa r ison  wit h  t h e est a blish ed im por t a n t  t r a n spor t  r ela t ed 
com pon en t .  In st ea d, i f t h is  pr odu ct  r ela t ed com pon en t  is  r ela t ively sm a ll in  r ea lit y 
for  m a n y (bu t  cer t a in ly n ot  a ll) r oa d fr eigh t  jou r n eys, t h en  t h e cu r r en t  in a bilit y t o 
m ea su r e it  becom es less  pr oblem a t ic.   

7.4.4  I t  is  im por t a n t  for  TAG t o con sider  t h e va r iou s m odellin g or  a ppr a isa l 
con t ext s  in  wh ich  t h e VTT a n d VTTR a r e u sed.  Th e a ppr opr ia t e VTT defin it ion  a n d 
va lu e t o u t ilise, m a y differ  bet ween  t h e differ en t  m odel ch oice s t a ges a n d for  
a ppr a isa l, a s  su m m a r ised in  Ta ble 9, r ela t ed t o t h e likely r ela t ive im por t a n ce of t h e 
in clu sion  of t h e pr odu ct  r ela t ed cost  elem en t  for  t h a t  s t a ge.   

Ta ble 9  Rela t ive sca le of pr odu ct  r ela t ed VTT a n d VTTR im pa ct s , by m odel s t a ge 

S t a ge  VTT/R  

Road rou te choice Small for  many bu t  not  a ll GVs 

Mode choice Medium 

Appra isa l Large 

7.4.5  I t  is  expect ed t h a t  in  gen er a l t h e decision  on  r oa d r ou t e ch oice will be m a de 
by t h e t r a n spor t  oper a t or  or  dr iver  for  wh om  t h e com m odit y t ype of t h e con t en t s  of 
t h e veh icle m a y n ot  be a  m a t er ia l issu e wit h  r espect  t o t h eir  sh or t -t er m  r ou t e 
ch oice.  In  a n y ca se, t h e t im e sa vin gs a va ila ble fr om  swit ch es in  r ou t e wou ld be 
r ela t ively sm a ll.  Logist ic s t a ge m a y be a  m or e im por t a n t  det er m in a n t  of VTT/R 
levels , beca u se fin a l deliver ies  t o con su m er s  m a y be m or e t im e sen sit ive, a n d t h ese 
a r e oft en  in  LGVs a n d sm a ller  r igids. 
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7.4.6  F or  m ode ch oice beca u se of t h e syst em a t ic pot en t ia lly la r ge t im e a n d 
r elia bilit y differ en ces bet ween  r oa d or  a ccom pa n ied RORO ver su s ot h er  m oda l 
opt ion s, t h e pr odu ct  r ela t ed VTT a n d VTTR im pa ct s  on  decision  m a k in g a r e likely t o 
be m or e su bst a n t ia l. 

7.4.7  F or  a ppr a isa l, t h e em pir ica l im pa ct  of bot h  t h e t r a n spor t  r ela t ed a n d of t h e 
pr odu ct  r ela t ed VTT/R sh ou ld be in cr ea sed t o t a ke a ccou n t  of t h e lon ger  t er m  
logist ic ben efit s .   An  exa m ple ca n  illu st r a t e wh y.  I f t h er e wa s a  fu t u r e policy t o 
in cr ea se t h e speed lim it er s  for  H GVs fr om  90 t o 100 kph  a n d t o in cr ea se t h e speed 
lim it  for  LGVs t o m a t ch  t h a t  for  ca r s , t h is  wou ld cer t a in ly lea d t o t r a n spor t  r ela t ed 
cost  sa vin gs t h r ou gh  t h e r edu ct ion s in  dr iver s’ h ou r s  a n d in  t h e n u m ber  of veh icles  
r equ ir ed, a lt h ou gh  wit h  a n  in cr ea se in  t h e fu el con su m pt ion  r a t e.  H owever , it  
wou ld a lso fa cilit a t e r eor ga n isin g t h e over a ll logist ics  s t r u ct u r e for  fir m s t o r edu ce 
t h eir  cost s  by r equ ir in g fewer  RDCs a n d especia lly fewer  LDCs t o a va il of t h e la r ger  
ca t ch m en t  a r ea s t h a t  cou ld be r eplen ish ed in  a  t im ely fa sh ion , ba sed on  t h ese fa st er  
r oa d speeds.  Th ese lon ger  t er m  logist ic cost  sa vin gs (TAG – Wider  econ om ic 
im pa ct s) fr om  fr eigh t  t r a n spor t  t im e r edu ct ion s a r e r eleva n t  t o a ppr a isa l, t h ou gh  
n ot  t o t h e ch oice m odellin g s t a ges .   

7.4.8  H a vin g a ccept ed t h a t  t h e SP  exper im en t s  for  OGV ca r r ier s  m igh t  h a ve 
pot en t ia l t o pr ovide u sefu l r esu lt s  for  TAG, t h e qu est ion  a r ises  a s  t o wh et h er  som e 
fu r t h er  r e-a n a lysis  cou ld be h elpfu l.  Adju st m en t s  t o explor e cou ld in clu de t h e 
followin g. 

a ) For  each  veh icle type separa tely, r eweight  down it s sample en t r ies for  the 
segment  of journeys to por t , in  order  to cor rect ly represen t  their  small propor t ion  
across the GB popula t ion  of journeys, based on  CSRGT propor t ions.  This 
weighted regression  should genera te differen t  answers to the cur ren t  approach  of 
including a  por t  specific constan t  among the explana tory var iables.   It  cou ld a lso 
be used in  reweight ing the fina l resu lt s to expand to the GB popula t ion . 

b) Undo the forcing of the OGV2 VTT to be no smaller  than  the OGV1 VTT.  
Invest iga te fu r ther  whether  there may be some ra t iona l explana t ion  
underpinn ing the or igina l sign ifican t  var iables tha t  were dropped due to their  
assumed “counter in tu it ive resu lt” (FR, p.39). 

c) Invest iga te and understand bet ter  the in fluences underpinn ing the individua l 
exclusion  cr iter ia  to see whether  their  applica t ion  or  non-applica t ion  in  reducing 
the ana lysis sample should be adjusted.   

7.4.9  Th e exist in g VTT com pa r ison  in  F R Ta ble 43 sh ows t h a t  t h e ca r r ier  ba sed 
VTTs for  LGVs a n d OGVs of t h is  s t u dy a r e 4.1 a n d 3.5 t im es h igh er , r espect ively, 
t h a n  t h ose cu r r en t ly wit h in  TAG.  Th e TAG der iva t ion s a r e ba sed solely on  
est im a t ed dr iver  plu s  veh icle oper a t in g cost s  per  h ou r .   

7.4.10  Given  t h e m a n y ca vea t s  discu ssed a bove, in clu din g t h e la ck  of 
r epr esen t a t ivit y of t h e sa m ples a n d t h e a ppa r en t ly h igh  level of la ck  of 
u n der s t a n din g of con t ext  a m on g su r vey r espon den t s , it  a ppea r s  pr u den t  t o n o t  
r e p la c e  t h e cu r r en t  TAG a ppr oa ch  a n d va lu es u n t il gr ea t er  con fiden ce ca n  be 
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r ea ch ed a bou t  t h e solidit y of t h e fou n da t ion s of t h ese n ew m et h ods a n d of t h eir  
em pir ica l r esu lt s .    

7.4.11  In  t h e n ext  Sect ion  gu ida n ce is  pr ovided on  va r iou s wa ys in  wh ich  fu t u r e SP  
st u dies  cou ld be im pr oved.  I t  m a y a lso be a ppr opr ia t e t o explor e VTT est im a t ion  
t h r ou gh  r evea led pr efer en ce m et h ods a s  discu ssed below in  Sect ion  8.4, t oget h er  
wit h  som e pot en t ia l exa m ples of pr a ct ica l a pplica t ion s . 

7.5 R E COMME NDATIONS F OR  OTH E R  TAG ADJ USTME NTS   

7.5.1  In  t h e cou r se of exa m in in g t h e m et h ods for  in t r odu cin g t h e fin din gs fr om  t h e 
s t u dy in t o TAG, som e r ecom m en da t ion s for  ot h er  pot en t ia l im pr ovem en t s  t o TAG 
it self h a ve em er ged fr om  t h e r eview.   

7.5.2  Th e fir s t  im pr ovem en t  r ela t es  t o t h e pr oposed m a n n er  for  con ver t in g t h e 
LGV VTT in t o a  for m  su it a ble for  u se in  TAG.  F R p.42 r efer s  t o “t h e 88:12 LGV 
fr eigh t : n on -fr eigh t  r a t io in  Ta b A1.3.4 of t h e TAG Da t a ”.  Th e legit im a cy of t h is  
TAG r a t io sh ou ld be ch ecked by t h e Depa r t m en t .  I t  does n ot  a ppea r  t o m a t ch  t o 
t h a t  in  a n y of t h e va r iou s pa st  DfT su r veys of LGV a ct ivit y.  F or  exa m ple, t h e 2020 
DfT va n  su r vey 9 in dica t es  t h a t  24% of va n  m ilea ge h a s deliver y/collect ion  of goods 
a s  t h e pr im a r y u sa ge, wh ich  differ s  gr ea t ly fr om  t h e TAG a ssu m ed 88%!  I t  is  
im por t a n t  t o h a ve a  clea r  dis t in ct ion  wit h in  TAG, a s  well a s  in  t h e u n der lyin g 
t r a n spor t  m odels  t h a t  m a ke u se of TAG, bet ween : t h e m in or it y of LGV jou r n eys t h a t  
a r e pr im a r ily for  fr eigh t  pu r pose – defin ed a s  t h e deliver y/collect ion  of goods; a n d 
t h e m a jor it y of LGV jou r n eys t h a t  a r e for  ot h er  n on -fr eigh t  pu r poses.  Most  va n  
jou r n eys for  com m u t in g pu r pose or  for  in  cou r se of bu sin ess t r ips  by t r a desm a n  
ot h er  t h a n  pr ofession a l va n  deliver y dr iver s , will in deed a lso be ca r r yin g goods – 
t h a t  is  wh y va n s r a t h er  t h a n  ca r s  a r e u sed.  H owever , t h e ca r r ia ge of t h e t ools  of t h e 
bu ildin g t r a de a n d t h ose of ot h er  m a n u a l t r a des sh ou ld n ot  be con fu sed wit h  t h e 
goods deliver y/ collect ion  fr eigh t  t r ip pu r pose.  Appr opr ia t e VTT a n d VTTR 
pa r a m et er s  sh ou ld be a lloca t ed in  TAG t o ea ch  dis t in ct  LGV jou r n ey pu r pose: 
fr eigh t ; com m u t e; in  cou r se of bu sin ess; leisu r e / ot h er . 

7.5.3  Th e secon d im pr ovem en t  wou ld r esolve a  cu r r en t  a ppa r en t  in coh er en ce in  
r epr esen t a t ion  wit h in  TAG bet ween : 

• Unit  M3.1 Highway Assignment  Modelling, which  sta tes: “The va lue of t ime 
given  in  TAG unit  A1.3 for  HGVs rela tes to the dr iver ’s time and does not  take 
account  of the in fluence of owners on  the rou teing of these veh icles. On these 
grounds, it  may be considered to be more appropr ia te to use a  va lue of t ime 
a round twice the TAG unit  A1.3 va lues.” (Tag Unit  M3.1, pa ra . 2.8.8, it a lics 
added) 

• Unit  A1.3 User  and Provider  Impacts, which  sta tes tha t  “the elements making 
up non-fuel veh icle opera t ing costs include oil, tyres, main tenance, deprecia t ion  
and vehicle ca pita l sa ving (on ly for  veh icles in  working t ime). The non-fuel 
elements of VOC a re combined in  a  formula  of the form 

 

9 Table VAN0211 h t tps://www.gov.uk/government /sta t ist ics/van-sta t ist ics-2019-to-2020

https://www.gov.uk/government/statistics/van-statistics-2019-to-2020
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C = a1 + b1/V  
where;  
C = cost  in  pence per  kilomet re t ravelled;  
V = average link speed in  kilomet res per  hour ;  
a1 is a  parameter  for  distance rela ted costs defined for  each  veh icle ca tegory; 
and  
b1 is a  parameter  for  veh icle ca pita l sa ving defined for  each  veh icle ca tegory 
(th is parameter  is on ly relevant  to working veh icles).” (Tag Unit  A1.3, 
pa ra .5.1.10, it a lics added) 

7.5.4  F or  a ll veh icle t ypes wit h in  t h e h igh wa y a ssign m en t  m odellin g s t a ge, t h e 
gen er a lised cost  t h a t  is  u t ilised is  in  t im e u n it s  r a t h er  t h a n  in  cost  u n it s .  
Accor din gly, t h is  dis t a n ce-ba sed n on -fu el cost  t er m  C, is  con ver t ed t o be in  t im e 
u n it s  t h r ou gh  dividin g it  by t h e va lu e of t im e (Ta g Un it  M3.1, pa r a . 2.8.1).   

7.5.5  Ra t h er  t h a n  a r bit r a r ily dou blin g t h e H GV dr iver ’s  va lu e of t im e, a s  is  
pr esen t ly r ecom m en ded in  TAG Un it  M3.1, it  wou ld in st ea d be m or e logica l t o a dd 
t h e veh icle ca pit a l sa vin g elem en t  t o t h e H GV dr iver ’s  VOT t o cr ea t e a  m or e 
a ppr opr ia t e H GV va lu e of t im e for  u se t h r ou gh ou t .  F u r t h er m or e, it  wou ld be 
pr efer a ble t o ext en d t h e veh icle ca pit a l cost  sa vin g com pon en t  by a ppen din g t o it  a ll 
ot h er  t im e depen den t  veh icle cost s , su ch  a s  veh icle in su r a n ce, Veh icle E xcise Du t y, 
Roa d User  Levy, et c.  In  t h is  wa y, a  m or e logica l ju st ifica t ion  ca n  be a dopt ed t o 
a ch ieve t h e or igin a l r equ ir em en t  of in cr ea sin g t h e s ize of t h e pa r a m et er  va lu e. 

7.5.6  A t h ir d r ecom m en da t ion  is  a  ch a n ge in  em ph a sis  t o t h e gu ida n ce t h a t  r ela t es  
t o t h e TAG Un it  M3.1 discu ssion  on  r ou t e ch oice ca libr a t ion  for  H GVs.  Rela t in g t o 
h igh wa y a ssign m en t  ca lcu la t ion s , TAG cu r r en t ly s t a t es  t h a t   

“The opera t ing cost  formulae given  in  TAG unit  A1.3 rela te veh icle opera t ing costs 
to speed of t ravel, by veh icle type. It  is not  considered necessary to use the speeds of 
t ra ffic on  each  link individua lly” (TAG Unit  M3.1). 

For  the reasons now expla ined, while th is may be an  acceptable simplifica t ion  for  ca rs, it  
should not  be adopted for  HGVs and it  is not  idea l for  LGVs deliver ing goods. 

7.5.7   Th e TAG sect ion  on  “Rou t e Ch oice Ca libr a t ion  for  H GVs” s t a t es .  
“It  is often  the case tha t  the rou tes based on  genera lised costs given  in  TAG for  
heavy goods veh icles do not  appear  to take fu ll account  of the a t t ract iveness of 
motorways and t runk roads and the una t t ract iveness of loca l roads for  these 
veh icles.” (Tag Unit  M3.1, pa ra . 7.2.2) 

7.5.8  Th e cu r r en t  a dvice on  r esolvin g t h is  issu e (pa r a . 7.2.3) is  t o r epla ce:  
a ) the exist ing widespread pract ice tha t  adopts a  common average road speed 

th roughout  the study a rea  when  ca lcu la t ing HGV route costs; by  
b) instead adopt ing an  a lt erna t ive link-based ca lcu la t ion  of HGV genera lised costs 

tha t  would reflect  the rea l wor ld speed differences by link (or  a t  a  min imum by 
link type).   
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7.5.9  Th is a lt er n a t ive sh ou ld be given  a  m u ch  s t r on ger  em ph a sis  in  TAG for  H GVs 
beca u se it  a voids 10 t h e cu r r en t  sys t em a t ic over est im a t ion  of t h e t im e-ba sed H GV 
n on -fu el cost s  on  fa s t  m ot or wa ys a n d t r u n k  r oa ds a n d t h eir  u n der est im a t ion  on  
slower , s in gle ca r r ia gewa y r oa ds , wh ich  is  a  m a jor  r ea son  ca u sin g H GV a ssign m en t  
pa t t er n s t o be pr oblem a t ic.   

7.5.10  Mor eover , t h e H GV speeds u sed t h r ou gh ou t  t h ese lin k -ba sed ca lcu la t ion s 
sh ou ld be con sist en t  wit h  t h e H GV speed lim it s  specific t o t h e r oa d t ype for  ea ch  
lin k , n ot  s im ply a dopt in g t h e m odelled ca r  speeds.  Assign m en t  m odel per for m a n ce 
wou ld be syst em a t ica lly im pr oved by s t r essin g t h e im por t a n ce of t h ese r efin em en t s  
t o H GV cost  est im a t ion  wit h in  a ssign m en t  pr ocedu r es. 

7.5.11  Th is lin k -cost  pr oblem  does n ot  a r ise for  pa ssen ger  veh icle a ssign m en t s  
(ot h er  t h a n  m a r gin a lly for  t h e t r ip pu r pose: in  cou r se of bu sin ess) beca u se a s  s t a t ed 
a bove, t h e t im e-ba sed cost  t er m  “b1” is  u sed on ly for  “wor k in g veh icles”.   

8  R e c o m m e n d a t io n s  w i t h in  fu t u r e  s t u d ie s  

8.1 Im p r ovin g  t h e  se gm e n t a t ion  w it h in  t h e  sa m p le  

8.1.1  Th er e a r e va r iou s wa ys in  wh ich  t h e sa m ple design  cou ld be im pr oved if 
fu t u r e VTT st u dies  a r e in it ia t ed. 

8.1.2  F ir st ly, it  is  deba t ea ble wh et h er  t h er e wa s n eed t o explicit ly dis t in gu ish  in  
t h e exper im en t  t h ose t r ips  t o por t s  for  t h e OGV1 a n d LGV segm en t s .  Th e 
pr opor t ion  of a ll LGV11 t r ips  or  of a ll OGV1 t r ips  t h a t  a ct u a lly a r e t o por t s  or  t o 
a ir por t s  is  likely t o be m in im a l wit h in  m ost  of Gr ea t  Br it a in , except  in  a  few a r ea s 
a dja cen t  t o t h e Is le of Wigh t  or  t h e Scot t ish  Is la n ds. Ta ble 10 illu st r a t es  t h e 
per cen t a ge of jou r n eys t h a t  a r e t o or  fr om  in t er m oda l t er m in a ls  for  ea ch  t ype of 
H GV.  Alt h ou gh  a r t ics  h a ve over  6% of t h eir  jou r n eys wit h  a n  en d a t  a n  in t er m oda l 
t er m in a l, for  t h e va r iou s r igid cla sses t h is  per cen t a ge is  below 2%. 

 

10 The sca le of the er rors can  be demonst ra ted th rough cont rast ing the ca lcula t ion  of the non-fuel 
cost  funct ion C in  the case where the speed divisor  V is iden t ica l, ir respect ive of the rea l link 
speed, versus the cor rect  resu lt  produced by adopt ing the actua l speed on  each  individual link, or  
a t  a  min imum through adopt ing the average speed for  each  specific road class.  
11 According to the DfT 2019-20 Van Survey Table VAN0302, only 0.5% of vans whose pr imary 
usage was for  the collect ion /delivery of goods a re typica lly used for  in terna t ional deliver ies.  Most  
“vans” typica lly used for  in terna t ional t ravel had their  pr imary usage for  recrea t iona l/leisure and 
holidays, so they were more likely to be motorhome type vans than  be delivery vans.   
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Ta ble 10   Percen tage of journeys to / from in termodal termina ls by type of HGV, GB 

R ig id  Ar t icu la t e d  

In t e r m od a l fa c i li t y  
>3.5t  

t o  7.5t  
>7.5t  
t o  17t  

>17t  t o
25t  >25t  Tot a l

Airpor t  0.5% 1.1% 0.7% 0.0% 0.3% 0.3% 
Rail Siding/Termina l 0.0% 0.0% 0.3% 0.8% 1.0% 0.7% 
Shipping Docks 0.0% 0.8% 0.8% 0.5% 5.1% 2.8% 
Not  In ter -modal 99.5% 98.0% 98.3% 98.6% 93.6% 96.2% 

Source:  CSRGT, 2022 

8.1.3  Accor din gly wit h in  a  lim it ed over a ll bu dget  t h e sa m ple qu ot a  devot ed t o t h e 
1% of OGV1 t r ips  or  t o t h e 0.5% of LGV t r ips  t r a vellin g t o/fr om  in t er m oda l 
t er m in a ls  is  u n likely t o pr ovide good va lu e.  I t  a ppea r s  likely t h a t  r em ovin g t h e 
r equ ir em en t  for  h a lf of a ll r espon den t  fir m s t o be pr ovider s  of sh ipm en t s  t o por t s  / 
a ir por t s , wou ld fa cilit a t e r ecr u it in g a  m u ch  gr ea t er  pr opor t ion  of r espon den t s  in  
sm a ll t o m ediu m  fir m s wit h in  t h e sa m ple.  Th is  is  a n  im por t a n t  r equ ir em en t  for  
a ch ievin g a  r epr esen t a t ive sa m ple pr ofile. 

8.1.4  Secon dly, t h er e is  a  la ck  wit h in  t h e sa m ple design  a s  well a s  wit h in  t h e 
su bsequ en t  exper im en t  design , of a n y dist in ct ion  wit h in  t h e t r ips  t o por t s  bet ween : 

• those accompanied HGVs tha t  a lmost  immedia tely expect  to board a  fer ry;
• versus those HGVs just  deposit ing t ra ilers, con ta iners or  bu lk commodit ies a t  the

por t , which  a re then  scheduled for  onward sh ipment  over  the coming days.
As expla ined in  Sect ion  3.2 above, the VTTs and VTTRs a re likely to differ  st rongly 
between  these two ca tegor ies of HGVs which  is why they would benefit  from being in  
separa te segments.  

8.1.5  Th ir dly, wit h in  t h e OGV2 ca t egor y t h e pr opor t ion  of por t -bou n d jou r n eys is  
likely t o be h ea vily bia sed t owa r ds a r t icu la t ed r a t h er  t h a n  r igid  H GVs, except  
per h a ps for  t h e su bset  of por t s  focu ssin g on  bu lk  pr odu ct s .   I t  is  u n h elpfu l t o u se a  
s in gle OGV2 segm en t  wh ich  com bin es a r t icu la t ed a n d r igid  veh icles  wit h  4 or  m or e 
a xles , r a t h er  t h a n  a dopt in g in st ea d a  dis t in ct ion  wit h in  it  bet ween  la r ge r igid a n d 
a r t icu la t ed H GVs.  Th e CSRGT t oget h er  wit h  ot h er  DfT st a t is t ics  t a bles  in dica t e 
t h a t  t h ese t wo veh icle t ypes ca r r y ver y differ en t  m ixes: of com m odit y t ypes; of 
va lu es per  loa d; a n d u se ver y differ en t  pa t t er n s of r oa d t ypes du r in g ver y differ en t  
pa t t er n s of t im e of da y a n d da y of week .  F or  exa m ple, t h e pr opor t ion  of la r ge r igid 
veh icles  on  a ccom pa n ied m ode t h r ou gh  por t s  will be t in y.  In  con t r a st , t h e 
pr opor t ion  of r igid veh icles  deliver in g bu lk  goods t o s ilos  a t  por t s  will be s ign ifica n t .  

8.1.6  Th e pr ecise defin it ion a l dis t in ct ion  t o a dopt  bet ween  t h e sm a ll a n d la r ge 
r igid  H GV cla sses, r equ ir es  fu r t h er  in vest iga t ion  a n d a n a lysis , beca u se t h er e m a y 
be good a n a lyt ica l r ea son s t o n ot  a u t om a t ica lly m a t ch  sm a ll r igids a cr oss t o t h e 
t r a dit ion a l OGV1 ca t egor y.  In  fa ct , it  m a y be pr efer a ble t o dis t in gu ish  a ll fou r  
s t a n da r d r igid cla sses, beca u se t h ey t en d t o differ  in  t h eir  u sa ge wit h in  su pply 
ch a in s a n d a cr oss pr odu ct  t ypes, a s  discu ssed a bove. 



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

48 of 53 
 

8.1.7  Segm en t  t h e jou r n eys  t o por t  on ly for  t h ose a r t ics  t r a vellin g t o boa r d fer r ies  
(a ccom pa n ied RoRo).  J ou r n eys t o por t s  or  a ir por t s  for  sm a ll r igids a n d for  LGVs 
will be r eleva n t  on ly t o a  ver y sm a ll pr opor t ion  of t h eir  r espect ive m a r ket s , so t h ey 
a r e of low im por t a n ce in  t h e con t ext  of Gr ea t  Br it a in  a s  a  wh ole.  J ou r n eys t o por t s  
for  u n a ccom pa n ied a r t ics , a n d for  con t a in er s  or  bu lk  ca r gos do n ot  gen er a lly h a ve 
t igh t  dea dlin es for  deliver y, a s  t h e goods t ypica lly a r e s t or ed on  qu a yside for  som e 
t im e pr ior  t o bein g loa ded on t o vessels .  F or  t h e r em a in in g veh icle t ypes, ot h er  t h a n  
t h e a r t ics  t o por t s , som e r efin em en t s  t o t h e qu est ion s B15 t o B20 in  t h e cu r r en t  
su r vey, wh ich  r ela t e t o t im e win dows a n d dela y cost s , sh ou ld be a ble t o pr ovide a n  
a lt er n a t ive fou n da t ion  for  in vest iga t in g t h e im pa ct  of jou r n ey dea dlin e pr essu r es on  
VTT a n d VTTR est im a t es.   

8.1.8  In  su m m a r y, t h is  pr oposa l r edu ces t h e n u m ber  of m odelled veh icle segm en t s  
fr om  6 cla sses down  in t o 5 cla sses: LGV; sm a ll r igid, la r ge r igid, a r t ic t o boa r d fer r y; 
ot h er  a r t ic jou r n eys a n d so it  wou ld be cost  effect ive.  Th is  a ppr oa ch  wou ld in cr ea se 
wit h in  cla ss  h om ogen eit y of beh a viou r , wh ich  sh ou ld im pr ove t h e per for m a n ce of 
t h e m odellin g s t a ge.  P opu la t in g t h ese 5 segm en t s  wit h  r eleva n t  a n d r epr esen t a t ive 
r espon den t s  du r in g t h e sa m ple a ssem bly s t a ge sh ou ld be less  ch a llen gin g t h a n  
occu r r ed wit h in  t h e cu r r en t  s t u dy.  Th er e wou ld be ben efit s  fr om  fu r t h er  in cr ea sin g 
t h e segm en t a t ion  of r igids fr om  2 t o 3 or  even  4 s ize cla sses. 

8.2 SAMP LE  SIZE  AND SUR VE Y DE SIGN IMP R OVE ME NTS 

8.2.1  A st u dy ba sed on  a  su bst a n t ia lly la r ger  in it ia l sa m ple of r espon den t s , 
cla ssified in t o a  som ewh a t  differ en t  segm en t a t ion  wou ld h a ve h a d t h e pot en t ia l t o 
a llevia t e a  n u m ber  of t h e issu es a n d u n cer t a in t ies  t h a t  a r ose in  t h e cu r r en t  s t u dy, 
for  r ea son s  a lr ea dy discu ssed in  ea r lier  sect ion s.  

8.2.2  Th e in h er en t  h igh  level of h et er ogen eit y of fr eigh t  t r a n spor t  r espon se 
beh a viou r  im plies  t h a t  a  r ela t ively la r ge sa m ple of r espon den t s  is  r equ ir ed in  or der  
t o a dequ a t ely r epr esen t  t h ose r espon ses pa r t icu la r  t o specific h om ogen ou s segm en t s 
wit h in  t h e over a ll popu la t ion  of r oa d fr eigh t  fir m s in  Gr ea t  Br it a in .  Mor eover  t h e 
in it ia l sa m ple n eeds t o be la r ge en ou gh  t o offset  t h e likelih ood t h a t  som e 
r espon den t s  will la t er  n eed t o be exclu ded fr om  t h e m odel est im a t ion  st ep for  
va r iou s r ea son s t h a t  m a y be difficu lt  t o pr edict .  I t  is  cr u cia l t h a t  a n  a dequ a t ely 
s ized a n d r epr esen t a t ive sa m ple of fu lly r espon din g SP  exper im en t s  ca n  be 
a ch ieved, for  wh ich  t h er e is  con fiden ce t h a t  ea ch  per son  is  r espon din g wit h in  a  
con t ext  t h a t  is  fa m ilia r  t o t h em  in dividu a lly a n d t h a t  is  r epr esen t a t ive of t h e cost s , 
t im es a n d ot h er  t r a n spor t  ch a r a ct er is t ics  wit h in  a  jou r n ey con t ext  t h a t  t h ey 
r egu la r ly con fr on t .   

8.2.3  Th e set  of five exclu sion  cr it er ia  a dopt ed in  t h e cu r r en t  s t u dy sh ou ld be 
m a in t a in ed, t h ou gh  wit h  a n  a dju st m en t  n ow descr ibed.  Dist in gu ish  bet ween  t h e 
SP 1 VTT qu est ion  set  a n d SP 2 VTTR qu est ion  set  wh en  qu er yin g wh et h er  
r espon den t s  h a ve fu lly u n der st ood t h e con t ext  a n d qu est ion s in  or der  t o popu la t e 
t h e exclu sion  cr it er ia  (C2) t o (C4).  Th is  r equ ir es  a sk in g t h e a ppr opr ia t ely a dju st ed 
qu est ion s D12 t o D15 a t  t h e en d of t h e VTT Sect ion  C, in  a ddit ion  t o wh er e t h ey 
cu r r en t ly a r e a sked a t  t h e en d of t h e VTTR sect ion  D.  Th en  in it ia lly a pply t h e 
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a ppr opr ia t e exclu sion  cr it er ia  r eleva n t  t o t h e VTT m odel a n d su bsequ en t ly a pply 
t h ose r eleva n t  t o t h e VTT plu s VTTR m odel.  Th is  sh ou ld en su r e t h a t  a n y la ck  of 
cla r it y r ega r din g t h e t r a vel u n cer t a in t y VTTR exper im en t s , wou ld n ot  in dir ect ly 
r edu ce t h e sa m ple s ize a va ila ble for  t h e ea r lier  VTT a n a lysis .  

8.2.4  I t  is  en visa ged t h a t  t h is  fu t u r e a dopt ion : of a  m or e r epr esen t a t ive sa m ple of 
r espon den t s; of m or e h om ogen ou s in dividu a l segm en t s t h a t  a r e less  u n ba la n ced in  
popu la t ion  s ize; a n d of m or e discr im in a t in g exclu sion  cr it er ia  qu est ion s, sh ou ld in  
com bin a t ion  st r on gly r edu ce t h e pr opor t ion  of t h e in it ia l su r vey sa m ple t h a t  wou ld 
be lost  du r in g t h e exclu sion  cr it er ia  s t a ge.  Never t h eless , t h e in it ia l sa m ple s ize 
a dopt ed n eeds t o be su fficien t ly la r ge t o a llow a ll of t h e exclu sion  cr it er ia  t o be 
a pplied 12 wh ile s t ill r et a in in g a  la r ge en ou gh  r esu lt in g a n a lysis  sa m ple t o en a ble 
flexible m odel t est in g t o be a ch ieva ble a t  t h e det a iled in dividu a l segm en t  level.  

8.2.5  In  su m m a r y, s t a r t  wit h  a  su fficien t ly la r ge sa m ple t o en su r e t h a t  t h e 
exclu sion  cr it er ia  do n ot  su bsequ en t ly sh r in k  down  t h e sa m ple s izes for  a n y 
in dividu a l segm en t  t h a t  fa ll below t h e qu ot a  r equ ir ed t o en su r e a n  a dequ a t e level of 
expla n a t or y power  a n d pr ecis ion  wit h in  it s  est im a t ed m odels .  Th e qu ot a  select ed 
n eed t o be la r ge en ou gh  so t h a t  t h e m odel h a s t h e power  t o iden t ify t h e s ign ifica n t  
ext er n a l va r ia bles  t h a t  im pa ct  on  VTT a n d VTTR levels , n ot in g t h a t  t h e discu ssion  
a bove in   Sect ion  7.2 in dica t es  t h a t  m a n y of t h ese expla n a t or y va r ia bles  a r e likely t o 
be in t er -cor r ela t ed wh ich  will r equ ir e som e soph ist ica t ion  wit h in  t h e m odel 
developm en t  a n d t est in g.  Th ese ext er n a l va r ia bles  ca n  t h en  be u sed t o offset  su ch  
bia ses a s  m a y h a ve em er ged wit h in  t h e sa m ple, so a s  t o en su r e t h a t  t h e fin a lised 
VTTs a n d VTTRs wh en  expa n ded fr om  t h e sa m ple t o t h e popu la t ion  a r e t h en  
r epr esen t a t ive of Gr ea t  Br it a in  a s  a  wh ole.  Th ese r equ ir em en t s  im ply t h a t  a  
su bst a n t ia lly la r ger  in it ia l sa m ple t h a n  t h e cu r r en t  600 wou ld be n eeded in  or der  t o 
pr ovide a  sa fer  a n a lysis  en vir on m en t  t h a t  wou ld in cr ea se t h e likelih ood of su ccess 
a n d of su fficien t  pr ecis ion  wit h in  t h e over a ll est im a t ion  pr ocedu r e. 

8.3 E XP E R IME NTAL DE SIGN IMP R OVE ME NTS 

8.3.1  Th is Sect ion  pr oposes t h r ee a dju st m en t s  t o t h e a ppr oa ch  t o t h e SP  
exper im en t s  in  or der  t o im pr ove t h e m odel est im a t es of VTT a n d VTTR.  

8.3.2  F ir st ly, a s  discu ssed a bove in  Sect ion  5.1, t h e in dir ect  eviden ce fr om  t h e h igh  
fa ilu r e r a t e on  exclu sion  cr it er ion  (C4) su ggest s  t h a t  m a n y of t h e r espon den t s  m a y 
n ot  h a ve h a d a  clea r  u n der s t a n din g of t h e exper im en t .  A cr it ica l a ssu m pt ion  
u n der lyin g t h e eviden ce ga t h er in g a ppr oa ch  wit h in  t h is  s t u dy is  t h a t  it  is  fea s ible, 
wh ile a ssessin g t h eir  va lu e of jou r n ey t im e or  r elia bilit y sa vin gs  wit h in  t h eir  SP  
exper im en t :  

 

12 A major  source of uncer ta in ty for  the est imated VTT and VTTR with in  the cur ren t  study, a rose 
because of the inability to apply the fu ll set  of exclusion  cr iter ia  without  reducing the sample size 
down to a  size tha t  was too small to enable effect ive model est imat ion .   



P E E R  R E VIE W OF  F R E IGH T VALUE  OF  TIME  AND VALUE  OF  R E LIABILITY 

50 of 53 

• for  each  sh ipper  respondent  with  no in-house t ranspor t  provision  (i.e. sh ipper
subset  A) to focus on ly  on  “what  would happen  to the t ranspor ted p r od u c t s
when  journey t ime would increase or  decrease” (FR p.89);

• for  each  ca r r ier  respondent  to focus on ly  on  the savings or  increases in  veh icle
and dr iver  cos t s  o f t r a n sp or t  associa ted with  changes in  journey t imes.

8.3.3  Th is r eviewer  h a s som e dou bt s  (bu t  n o explicit  h a r d eviden ce t o su ppor t  su ch  
dou bt s) a bou t  t h e u n iver sa lit y of t h e a bilit y of t h e sa m pled r espon den t s  t o m a ke 
t h is  r efin ed, det a ch ed ju dgem en t , wh ile r espon din g wit h in  a  bu sy office 
en vir on m en t  a n d wh ile bein g su bject  t o t im e pr essu r es t o get  t h e su r vey 
exper im en t s  fin ish ed qu ick ly so a s  t o a llow n or m a l com m er cia l t a sks t o be 
r ein it ia t ed.  Th e r ecom m en da t ion  in  pa r a gr a ph  8.2.3 a bove for  m or e discr im in a t in g 
qu est ion s r ega r din g t h e level of cla r it y of t h e exper im en t  per ceived by r espon den t s, 
sh ou ld h elp in  expla in in g wh et h er  t h eir  u n cer t a in t ies  a r e focu ssed m a in ly on  t h e 
SP 2 - VTTR or  else r ela t e t o bot h  SP 1 -  VTT a n d SP 2 - VTTR. 

8.3.4  On e pot en t ia l fu t u r e wa y of t es t in g wh et h er  t h is  eviden ce ga t h er in g a ppr oa ch  
wit h in  t h e exper im en t s  h a s been  su ccessfu l in  pr a ct ice wou ld be t o fu r t h er  in cr ea se 
t h e segm en t a t ion  a dopt ed a t  t h e m odel est im a t ion  st a ge t o n ow explicit ly 
dis t in gu ish  ea ch  of t h e su bset s  (A), (B) a n d (C) of sh ipper s  (r espect ively t h ose wit h  
n on e, som e or  a ll of t h eir  t r a n spor t  pr ovision  bein g in -h ou se, r a t h er  t h a n  bein g fr om  
ext er n a l h ir e-a n d-r ewa r d h a u lier s).  So lon g a s t h e r esu lt in g sa m ple s ize qu ot a s a r e 
su fficien t ly la r ge for  ever y segm en t , t h is  a dju st m en t  wou ld en a ble t h e con sis t en cy of 
t h e s t u dy a ppr oa ch  t o be con fir m ed, ba sed on  t h er e bein g n o sign ifica n t  differ en ce in  
est im a t ed va lu es bet ween : t h e su m  of t h e VTT of Ca r r ier s  plu s  t h e VTT of Sh ipper s  
(A); ver su s t h e VTT of Sh ipper s  (C).  Th is  equ iva len ce a r ises beca u se t h is  Sh ipper s  
(C) cla ss  is  r equ ir ed wit h in  t h e exper im en t  t o con sider  t h e im pa ct  on  bot h  t h e
pr odu ct  deliver y a n d on  t h e veh icle a n d dr iver  cost s .  F u r t h er m or e, t h e VTT of
Sh ipper s  (B) sh ou ld fa ll wit h in  t h e r a n ge bet ween  t h a t  of Sh ipper s  (A) a n d of
Sh ipper s  (C), in  a  pa t t er n  t h a t  is  in flu en ced by t h e pr opor t ion  of in -h ou se t r a n spor t
pr ovision  of ea ch  Sh ipper  (B) r espon den t s .  Th is  m et h odology con sist en cy t es t  wou ld
n eed t o be a pplied in dividu a lly in  t u r n  for  ea ch  veh icle t ype segm en t .

8.3.5  Th is r equ ir em en t  t o in cr ea se t h e segm en t a t ion  of sh ipper s  fr om  1 t o 3 cla sses  
wou ld lea d t o a n  over a ll dou blin g in  t h e t ot a l sa m ple s ize t h a t  is  n eeded.  I f t h is  
con sist en cy t est  is  su ccessfu l, it  wou ld pr ovide solid eviden ce of t h e su it a bilit y of 
t h is  u n der lyin g m et h odology wh ich  su m s a  t r a n spor t  r ela t ed VTT plu s a  pr odu ct  
r ela t ed VTT in  or der  t o pr odu ce a  t ot a l VTT su it a ble for  u se in  a ssessm en t .  
Alt er n a t ively, if t h e m et h odology con sist en cy t est  does n ot  h old, t h en  a t  lea st  it  
sh ou ld be fea sible t o exa m in e a cr oss t h e fou r  dis t in ct  segm en t s  of t ypes of fir m s, 
t h eir  m u t u a l pa t t er n s  of est im a t es of VTT, VTTR a n d of s ign ifica n t  ext er n a l 
expla n a t or y va r ia bles .  Th is  exa m in a t ion  sh ou ld fa cilit a t e a  bet t er  u n der st a n din g of 
h ow t o det er m in e VTT a n d VTTR va lu es su it a ble for  u se in  a ssessm en t  a n d sh ou ld 
h elp t o explor e fu r t h er  wh et h er  t h e ca r r ier s  VTT is  equ iva len t  t o t h a t  for  a n  em pt y 
veh icle. 
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8.3.6  Secon dly, fr om  a  m et h odologica l viewpoin t  it  wou ld a lwa ys be pr efer a ble t o 
in it ia lly es t im a t e a  sepa r a t e in dividu a l m odel for  ea ch  in dividu a l segm en t , r a t h er  
t h a n  t o pool t h e da t a  wit h in  a  com bin ed segm en t s  m odel wit h in  wh ich  in dividu a l 
segm en t -specific con st a n t s  a r e u sed t o a ccou n t  for  ea ch  of t h e in dividu a l segm en t s .  
Th is  in it ia l in dividu a l m odel a ppr oa ch  will in cr ea se t h e s ize of t h e sa m ple qu ot a  
n eeded bu t  it  sh ou ld pr ovide m or e a ppr opr ia t e est im a t es of VTT a n d VTTR for  ea ch  
in dividu a l segm en t .  P r ovided t h a t  t h e r esu lt in g s t r u ct u r e of t h eir  s ign ifica n t  
in depen den t  va r ia bles  is  s im ila r  a cr oss t h e in dividu a l m odels  for  a  su bset  of 
segm en t s , t h en  a  com bin ed segm en t s  m odel wou ld be su it a ble t o be a pplied for  t h is  
specific su bset  of segm en t s .  Beca u se of t h e r esu lt in g la r ger  pooled sa m ple, t h is  
com bin ed segm en t s’ m odel sh ou ld t h en  pr ovide a  h igh er  level of pr ecis ion  for  ea ch  of 
it s  est im a t ed pa r a m et er  va lu es.   

8.3.7  Th ir dly, en su r e t h a t  t h e r a n ge of BVTT va lu es pr esen t ed wit h in  ea ch  
exper im en t  is  r ea lis t ic for  ever y in dividu a l segm en t  a n d t h a t  it  a voids t h e er r a t ic 
pa t t er n s a cr oss segm en t s  t h a t  wer e det r im en t a l t o t h e cu r r en t  s t u dy (Sect ion  5.2).  
F or  ca r r ier s  a n d for  t h ose sh ipper s  wit h  own -a ccou n t  fleet s , t h e det er m in a t ion  of t h e 
BVTT r a n ge sh ou ld be swit ch ed fr om  a  per  t on n e ba sis  t o in st ea d be on  a  per  veh icle 
ba sis .  In  or der  t o a void bia sin g t h e r esu lt s  t h a t  a r e gen er a t ed by t h e m et h odology 
con fir m a t ion  t est  pr oposed a bove in  pa r a gr a ph  8.3.4, t h e BVTT r a n ge for  a  given  
veh icle t ype sh ou ld be s im ila r  a cr oss t h r ee of t h e t ype of fir m  segm en t s, com pr isin g 
ca r r ier s  plu s t h e t wo sh ipper  t ypes t h a t  h a ve som e or  a ll of t h eir  t r a n spor t  wit h in  
t h eir  own -a ccou n t  fleet .   

8.4 P OTE NTIAL F OR  R E VE ALE D P R E F E R E NCE  R E SE AR CH  

8.4.1  Revea led P r efer en ce (RP ) ba sed st u dies cou ld pr ovide a n  a lt er n a t ive 
a ppr oa ch  t o t h e est im a t ion  of VTT a n d t h ey cou ld be u sed t o com plem en t  or  r epla ce 
t h e cu r r en t  SP  ba sed s t u dy.  Th e followin g exa m ples illu st r a t e con t ext s  in  t h e UK 
t h a t  cou ld be su it a ble t o su ppor t  su ch  RP  s t u dies .  

8.4.2  F ir st ly, for  t h ose fir m s im por t in g or  expor t in g goods by r oa d fer r y bet ween  
t h e UK a n d t h e E U, t h er e is  a  ch oice bet ween : t h e u se of a ccom pa n ied H GVs (fa st  
a n d expen sive); r a t h er  t h a n  u n a ccom pa n ied t r a iler s  (s lower  a n d ch ea per ).  An  
in for m a t ive s t u dy wou ld exa m in e for  a  va r iet y of O-D pa ir s  wh ich  t ypes of goods 
u n der  wh ich  t ypes of con dit ion s u se ea ch  t ype of ser vice.  H ow does  t h is  split  d iffer  
by com m odit y t ype, by va lu e per  t on n e, a n d by degr ee of per ish a bilit y of t h e goods?  
Th er e is  scope a lso t o in vest iga t e h ow a n d wh y t h e pr opor t ion  of u se of 
u n a ccom pa n ied t r a iler s  h a s in cr ea sed st r on gly du r in g t h e per iod in  wh ich  
a ccom pa n ied H GVs a r e exper ien cin g t h e in cr ea sed veh icle cost s  t h a t  a r ise fr om  t h e 
bor der  dela ys t h a t  a r e a ssocia t ed wit h  Br exit .  

8.4.3  Th is t ype of fer r y cr ossin g ba sed RP  s t u dy wou ld ca pt u r e t h e wider  ben efit s  
fr om  la r ge sa vin gs  in  t r a vel t im e a n d so wou ld be r eleva n t  for  u se for  pa r a m et er s  in  
m ode ch oice m odels .   
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8.4.4  Secon dly, t h e u se or  a voida n ce by goods veh icles  of UK t oll r oa ds or  br idges 
cou ld be s t u died.  Th e sit es  wh ich  exper ien ce expen sive t olls  a n d for  wh ich  t h er e a r e 
su bst a n t ia l pot en t ia l goods veh icle m ovem en t s, in clu de  

• Dart ford crossing £6 / £3 for  HGV>2 axles / LGV & HGV 2 axle 
• M6 Toll route - £15.90 / £15.30 for  HGV>2 axles / LGV & HGV 2 axle – with  a  

lower  charge for  par t ia l distance usage of the rou te 
• Humber  br idge toll - £12 / £4 / £1.50 for  HGV>2 axles / HGV 2 axle <7.5 tonne / 

LGV. 

These toll levels a re the 2024 standard veh icle charges before any discounts a re applied. 

8.4.5   Th e r evea led pr efer en ce beh a viou r  a t  t h ese t oll opt ion s  cou ld be m ea su r ed in  
t wo wa ys.  F ir s t ly, r em ot e s t u dies  cou ld u se n u m ber  pla t e m a t ch in g t o ch eck  t h e 
r ou t e t r a vel t im e differ en ces a n d t h e r ou t e ch oice per cen t a ge split s , a cr oss differ en t  
t im es of da y/week  by veh icle t ype.  Th e veh icle n u m ber  pla t es  wou ld n eed t o be 
ca pt u r ed bot h  befor e t h e r ou t e split  a t  t h e s t a r t , a s  well a s  a ft er  t h e r ou t es  r ejoin  
t oget h er  pa st  t h e en d of t h e t oll r ou t e.  Th e n u m ber  pla t es  wou ld a lso n eed t o be 
ca pt u r ed a t  on e su it a ble loca t ion  a lon g ea ch  of t h e t oll a n d of t h e a lt er n a t ive r ou t e, 
so a s  t o det er m in e wh ich  r ou t e opt ion  h a d been  select ed for  ea ch  su r veyed veh icle.  
Th is  a ppr oa ch  wou ld pr ovide da t a  su it a ble t o est im a t e VTT in  a  for m  segm en t ed by 
LGV (bu t  n ot  by LGV jou r n ey pu r pose) a n d by H GV cla ss , segm en t ed by veh icle t ype 
a n d size.  By vir t u e of t h e im pa ct s  of u n cer t a in  con gest ion  dela ys expect ed a t  cer t a in  
t im es of t h e week , it  m a y a lso pr odu ce es t im a t es of VTTR for  ea ch  of t h e goods 
veh icle t ype segm en t s . 

8.4.6  Beca u se t h e ch oice of t h e M6 Toll r ou t e ver su s t h e M6 is  r eleva n t  m a in ly t o 
r ela t ively lon g dis t a n ce in t er -u r ba n  t r a ffic, it  m a y n ot  ca pt u r e a  r epr esen t a t ive 
cr oss-sect ion  of goods veh icle t r a ffic a s  a  wh ole, especia lly for  som e t ypes of r igid 
H GVs du e t o t h eir  sh or t  a ver a ge t r ip len gt h s com pa r ed wit h  t h ose of a r t ics .  Th is  
u n even  cover a ge wou ld n eed t o be r esolved in  som e wa y a s  pa r t  of t h e a n a lysis  of 
r esu lt s  t o en su r e t h a t  t h e fin a l expa n ded r esu lt s  a r e r epr esen t a t ive of t h e UK H GV 
t r a ffic a s  a  wh ole.   

8.4.7  I t  is  n ecessa r y wit h in  t h e RP  t o sepa r a t e ou t  LGV deliver y t r ips  fr om  t h e 
ot h er  LGV t r ip pu r poses t h a t  a r e n ot  of in t er est  t o t h is  fr eigh t  s t u dy.  Beca u se a  
specific su bset  of h igh  ca pa cit y va n  m a r qu es t en ds t o be widely u sed wit h in  t h e 
deliver y sect or , it  m a y be fea sible t o focu s on  t h ese specific va n  m a r qu es or  else on  
t h ose va n s wit h  a  liver y den ot in g t h eir  deliver y in du st r y sect or , wh en  ca r r yin g ou t  
t h e r em ot e LGV r ou t e ch oice su r vey for  t h e RP .  

8.4.8  Alt er n a t ively, a  r epr esen t a t ive cr oss-sect ion  of t h e fir m s t h a t  a r e likely t o 
r egu la r ly fa ce t oll r ou t e ch oice opt ion s for  t h eir  fleet  cou ld u n der go a  s t r u ct u r ed 
in t er view t h a t  exa m in es t h e con dit ion s u n der  wh ich  t h ese fir m s h a ve m a de u se of 
t h e t olled a n d of t h e n on -t olled opt ion s du r in g t h e per iod u n der  s t u dy. 

8.4.9  Th is t ype of t oll-ba sed RP  s t u dy wou ld ca pt u r e t h e im m edia t e ben efit s  fr om  
r ela t ively sm a ll sa vin gs in  t r a vel t im e a n d so wou ld be r eleva n t  for  u se for  r ou t e 
ch oice pa r a m et er s  in  a ssign m en t  m odels . 
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8.4.10  In  su m m a r y, t h e in h er en t  level of u n cer t a in t y over  t h e a ppr opr ia t en ess of t h e 
VTT/R r esu lt s  cou ld pot en t ia lly be r edu ced t h r ou gh  t h e exa m in a t ion  of t h e r evea led 
pr efer en ces , r a t h er  t h a n  t h e s t a t ed pr efer en ces, of a  r epr esen t a t ive cr oss-sect ion  of 
r oa d fr eigh t  fir m s.  H owever , m or e det a iled pr ior  in vest iga t ion s wou ld fir s t  be 
n eeded t o r efin e t h e det a ils  a n d t o con fir m  t h e likelih ood of su ccess fr om  t h e 
est im a t ion  of r evea led pr efer en ce ba sed est im a t es of VTT wit h in  s t u dies  of t h e t ypes 
descr ibed a bove wit h in  t h is  Sect ion . 

9  R e fe r e n c e s  
AECOM, Arup, Sign ificance, ITS Leeds (2023)  Freigh t  va lue of t ime and va lue of 
reliability: F ina l Repor t .  Research  study for  Nat iona l Highways and the Depar tment  for  
Transpor t . 
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	4.1.2 This analysis of potential bias is carried out through a number of steps.  Firstly, it examines the manner through which the sample set of shippers (cargo traders) and the sample set of carriers (transport providers - hauliers) has been selected...
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	4.1.9 The discussion on FR p.16 of the reasons behind the under-representation of smaller businesses within the sample of carriers seem plausible.  It illustrates one potential substantial source of bias within the sample, together with identifying so...
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	5.1.4 The later discussion at the end of FR Section 5.3 together with the FR Table 275F  provide further context.  Firstly, the three questions D12 to D14 that determined the exclusion criteria: (C2 – D12), (C3 – D14) and (C4 -D13) were asked only aft...
	5.1.5 The two exclusion criteria (C1) and (C5) that were actually applied caused further reductions down to 472 in the effective sample size available for use within the model analysis stage, as illustrated for the sample combinations plus quota below...
	5.1.6 Conclusions on two important issues can be drawn from this analysis of the sample of respondents eventually used within the model analysis stage.  Firstly, the major sample size imbalances and the resulting sample sizes falling below quota total...
	5.1.7 These two issues should not be viewed as an indicator of sub-standard performance by those designing and carrying out the SP experiments. They are more a consequence of the complexities that arise when carrying out what is a methodologically cha...
	5.1.8 In general, FR section 5.2 provides very useful tables and background information about the respondents’ typical transport shipment and journeys.  Nonetheless, the presentation of some further details would have been informative.  The useful FR ...
	5.1.9 It would also be helpful to see for the set of tables 15 to 22 a comparison of: the number of respondents in the SP sample actually used for model analysis; versus the numbers remaining after all five exclusion criteria have been applied to this...

	5.2 Transport cost relativities and BVTT levels in SP1
	5.2.1 The transport cost values arising within this study generated concerns relating to two interdependent issues
	5.2.2 The first issue has been identified as follows.
	5.2.3 It is unexpected that the comparison of respondent’s reported transport costs per hour (FR Table 20) indicates cost relativities of OGV1>LGV>OGV2 for each of carriers and of shippers.  This sequence differs from the expected driver and capital c...
	5.2.4 There is a further cost anomaly, that the average shipment cost for a single journey leg that was observed within the pilot stage was £253 (FR p.9), whereas the corresponding mean costs per journey subsequently observed within the main sample (F...
	5.2.5 Turning now to the second of the issues listed above, FR p. 23 explains that the cost and time values used as inputs to the SP1 experiments that were carried out with the main sample, were based on the self-reported characteristics by the respon...
	5.2.6 The colouring based on relative size in Table 4 highlights the systematic major differences between the segments in the patterns of their relative BVTT value option sets that were introduced into the experiments.  This BVTT pattern imposed by th...
	5.2.7 The source of this large differentiation between segments appears to relate to the segment specific values of the scale factor BVTTfac that determine the BVTT-ranges in units of £/ton/hour, which are tabulated in FR Table 45, as reproduced here.
	5.2.8 These BVTT ranges were based on the most recent Norwegian Freight VTT study and from European research literature (FR p.61).  Because carrier respondents were explicitly requested within the survey to avoid considering the impacts on the product...
	5.2.9 For shippers, the setup is more complicated.  The BVTT range is scaled (FR Table 45) to be between 3 and 10 times larger for those shippers who only use own-account transport (Shippers C), than for those shippers who only sub-contract to hire-an...
	5.2.10 The complicated discussion within the previous three paragraphs explains why there are such major systematic differences between segments in the relative BVTT ranges that they face and why much of this differentiation appears to have been erron...
	5.2.11 This extreme pattern of differences between segments suggests that many of the respondents in certain segments will have been presented with many BVTT option levels that differed substantially from their own expectations on mean costs.  Perhaps...
	5.2.12 Relating to FR Table 23 that presented the “Number of times the fast and expensive alternative was chosen in SP1 by vehicle type”, FR states:
	5.2.13 Table 5 below reformulates the FR Table 23 to use cumulative proportions and then uses the colouring by relative size format to illustrate that this table now has a very similar relative size pattern across segments to that found above within T...
	5.2.14 FR states that
	5.2.15 The results above in Table 4 presenting the BVTT relative to the observed mean cost per hour (the reference point), indicate that the average pattern of BVTT variations presented was systematically skewed to either be largely positive or largel...
	5.2.16 With respect to the results presented in FR Table 24 for the “Share of respondents accepting the BVTT by rank“, FR states that
	5.2.17 The results derived from FR Table 24 that are presented in the middle row of Table 6 were calculated by adopting an arbitrary benchmark BVTT value that is set for each segment to 70% of that segment’s observed mean cost per hour, then interpola...
	5.2.18 In contradiction to the viewpoint from the FR p.25 that was presented in italics above, this combined evidence strongly suggests that there actually is a “clear explanation” for the observed response patterns, namely that it is a direct result ...
	5.2.19 The final row of Table 6 presents the percentage who accept the highest BVTT that was presented to that segment.  This percentage has a pattern of major differences (from 3% to 68%) across segments that is similar in its relative magnitudes to ...
	5.2.20 To mitigate this problem, which was pronounced for all shippers segments as well as for LGV carriers, it was decided to implement the preferred mixed logit models estimated using a lognormal density only for carriers but not for shippers, in or...
	5.2.21 For similar reasons - “the SP choice data revealed that VTT values are coming out rather high” (FR p19) - the exclusion criterion (C5)-Removal of respondents accepting a very high boundary value of travel time (BVTT) in SP1 was introduced.  How...
	5.2.22 In summary, the pattern of BVTT ranges that were presented to respondents within the SP experiments were radically different in their relative cost magnitudes across the set of different segments.  In many cases the scale of these differences a...

	5.3 SP2 - reliability experiments design
	5.3.1 The analysis within the SP2 experiments of the influence of reliability, necessarily introduces a further element of complexity to the design of the experiments because it requires the introduction of a third dimension: the variability of travel...
	5.3.2 The set of issues discussed in the previous Section related to the SP1 experiments that determine the VTT, will also impact on the estimation through SP2 experiments that determine VTTR.  This is because the choice results data from these two ex...
	5.3.3 FR Table 26 appears to have an error for the OGV2 tabulations as its columns each sum to 60%, rather than to 100%.  This error, coupled with the lack of inclusion in FR of further explanatory tabulations for the SP2 experiment, which would be an...


	6 Analysis of experiments
	6.1 Issues for further consideration
	6.1.1 The modelling approach that was used to analyse the results from the SP experiments to derive VTT and VTTR magnitudes, is presented in FR Section 5.4.  Three main theoretical variants on the choice model form were explored.  The estimates that w...
	6.1.2 Initially various choice model forms were investigated and based on the comparison of the resulting estimates of goodness of fit the most suitable model forms were adopted for specific segments.  Then initial coefficients and standard errors wer...
	6.1.3 Few but odd significant explanatory variables.  When testing the OGV model, care was taken to initially include a wide range of potential external factors that might be expected to influence the VTT values, such as: type of goods, whether to por...
	6.1.4 VTTS for OGVs reversed.  The bottom of FR p.33 contrasts the VTT results generated from the Random Value (RV) model with those from the relative model.  For the VTT from the relative model it found “For OGV2 trip, these values were 80-100% highe...
	6.1.5 Small sample size for LGVs.  The extract below explains why large numbers of LGV respondents were excluded from the analysis sample, namely 20 LGV shipper and 30 LGV carrier respondents were removed, thus losing more than a third of the initial ...
	6.1.6 Non-application of exclusion criteria.  These models were estimated on a sample that included many respondents that had failed the exclusion criteria (C2) to (C4), having instead only excluded those failing criteria (C1) and partially (C5).  The...
	6.1.7 This Table highlights that for the model used in the early exploratory tests, the magnitude of its estimated VTTs
	6.1.8 The magnitude and ubiquity of these differences in results between the early exploratory model and the final model does not provide confidence in the usefulness of these early exploratory estimates of the potential impacts on model results of (n...
	6.1.9 Response to unexpected intermediate results.  The discussions above have outlined a number of instances in the course of the model analysis phase where unexpected results emerged for the estimated parameters.  Such situations should act as a war...
	6.1.10 Unfortunately in order to maximise the chances of achieving results that are broadly consistent with other past studies, the approach in this study often has tended instead:

	6.2 Summary of issues
	6.2.1 For the model analysis tasks, the relatively small sample sizes that fell below quota for many of the segments led to complications within the model estimation procedures.  To resolve these issues, segments were combined so as to provide the VTT...
	6.2.2 For both shippers and carriers the initial estimates of VTTs for OGV1 were larger than for OGV2, which was contrary to expectations.  Accordingly, the estimated VTT and VTTR were then forced to adopt common values across the OGV1 and OGV2 segments.
	6.2.3 It has not ultimately been feasible to identify the impact on VTT or VTTR of any external explanatory variables (e.g. commodity type or value, company size, etc.), though this lack of identified impacts may result mainly from the small samples a...
	6.2.4 To avoid suffering even smaller samples. the final models were estimated using samples that included substantial numbers of respondents who ideally would have been dropped due to their failing the exclusion criteria (C2) to (C4).  There is some ...


	7 Usage in TAG
	7.1 Original approach and its issues
	7.1.1 FR Section 5.6 explains how the parameter values estimated from the models were transformed into VTT and VTTR parameters suitable for inclusion within TAG.  In the absence within the models of credible estimates of any external influences on the...
	7.1.2 There also appears to have been an important error within the analysis approach, as now described.  Within the discussion with respondents to prepare them for the stated preference tests, advice was given to them on which types of underlying cos...
	7.1.3 As part of the data cleaning process (FR Table 11), the 24 shipper respondents who were working only on their own account - shippers subset (C) - were removed from the sample to be analysed.  From reference to the data on company type (FR Table ...
	7.1.4 A central assumption underpinning the conversion from the estimated VTTs to the TAG values is the assumption:
	7.1.5 Moreover as discussed in Section 5.1 above, only a small minority of both shippers and carriers confirmed in question D13 that the description of the journeys that was presented was actually clear to them.  This reported lack of clarity suggests...
	7.1.6 In summary, the methodology underpinning the VTT and VTTR estimates for loaded vehicles that are presented in FR Table 40 is flawed due to the substantial double counting of the transport cost element, so it will greatly overestimate the correct...

	7.2 The product related value of time and of reliability
	7.2.1 It is worth stepping back to reconsider from scratch the underlying concepts appropriate to the valuation of increased travel time and of reduced reliability of travel time, within the context of product related costs, rather than the context of...
	7.2.2 For the travel cost element, estimating the value of a reduction in travel time is conceptually relatively straightforward.  On average, a reduction in travel time should lead to less time spent driving so that driver staff costs reduce.  It sho...
	7.2.3 In contrast, for the product cost element, estimating the value of a reduction in travel time is not straightforward from either a conceptual or an empirical perspective.  This is because it depends on a wide range of characteristics and context...
	7.2.4 The VTT and VTTR associated with products depend on the characteristics of the product itself in a manner that varies across a detailed level of product type segmentation.
	7.2.5 If a consignment has a very high capital value, then savings in journey time can reduce the interest costs on this capital.  However, such capital based differences are unlikely to have significant implications for short-term route choice decisi...
	7.2.6 Unfortunately in practice, a good, realistic representation of product capital cost impacts would require access to product type information at a high degree of segmentation differentiation to identify the vehicle load type.  For example, NST:47...
	7.2.7 Some products. particularly some foodstuffs, may be perishable when they are not in a frozen state, so they may require shorter supply chain structures than non-perishable goods.  For perishable goods, accompanied ferries tend to be used rather ...
	7.2.8 Having first looked at value variations within an individual NST product type, we now switch to examine value variations between different product types - NSTs.
	7.2.9 For the category waste (NST: 14), which is another major volume carried on road, its capital value is zero or negative.  Likewise, for many construction materials (NSTs: 3 and 9) and for many bulk agricultural products (NST:1) their value per to...
	7.2.10 The individual NST product types are not equally likely to be carried on all types of LGVs and HGVs.  For example, low value bulk products and wastes have relatively low proportions of their journeys in artics, while they have a high proportion...
	7.2.11 The consequence of these observations is that the average value of cargo per tonne loaded may differ radically across different types of road goods vehicles, due to systematic differences across vehicle types in the average mix of product types...
	7.2.12 In summary, estimating a representative overall average cargo value per journey tonne for an HGV type is not a trivial task.  Moreover, there will be a large variance from this average value across the road links of the country.
	7.2.13 The previous section examined how the product related VTT per tonne varies across a detailed cross-section of types of products.  Now we examine how the product related VTT and VTTR per tonne for any specific product type may differ systematica...
	7.2.14 Although some bulk primary products, such as ores or grains, may be transported directly without intermediate storage from where they are produced to where they are consumed or processed, this direct transfer is not the norm for most goods.  In...
	7.2.15 An example of some of the supply chain structures that are used to ship goods to households is illustrated in Figure 1.  This chart illustrates
	7.2.16 In general, when consumer goods leave the producer's depot they are likely to travel to a large central National Distribution Centre (NDC - A), being shipped as a large consignment within a large artic.  Typically many of the items within this ...
	7.2.17 The aim underpinning the evolving design of these supply chain structures within firms is to minimise the overall cost of their goods distribution system (the costs of transport, warehousing, capital, etc.), while meeting the consumption needs ...
	7.2.18 The supply chain system just described enables some of the complexities and apparent contradictions in VTT / VTTR valuation to be understood better.  Because of their large stocks and long dwell times, a delay or a longer journey time for an ar...
	7.2.19 More generally, if road speeds decrease on average across the UK, then a greater number of LDCs within a revised UK supply chain structure would be needed to serve the UK consumers in a timely fashion.  This implies that the overall cost of sup...

	7.3 Summary of implications for VTT/R estimation
	7.3.1 This Section summarises the findings from the material above to support its review of their implications for the estimation and usage of VTT and VTTR within TAG.
	7.3.2 The difference in the likely level of VTT, and especially of VTTR, for different types of trips to port has been discussed above in Section 3.2.  It explains that an artic on its way to initiate an accompanied crossing on a ferry that is leaving...
	7.3.3 Summarising the discussions in Section 7.2 for the product related VTT and VTTR per tonne carried, indicates the following characteristics.
	7.3.4 These findings highlight: that the estimation of product related VTT and VTTR per tonne carried, is highly context specific; and that for any given vehicle type their values will vary widely and will be influenced by a wide range of inter-correl...
	7.3.5 On the other hand, it appears likely from the logic of the discussion above that the product related VTT per tonne carried would be rather small for a substantial proportion of all HGV journeys, particularly those in the larger HGVs, since these...

	7.4 Usage in TAG of the empirical results from the study
	7.4.1 The discussion here aims draws the findings together
	7.4.2 The examination within this peer review of issues that have arisen during the course of the sample development, of the SP experiments and of the model estimation stages, indicates that not all of the original aims of this study can be achieved. ...
	7.4.3 However, this unavailability of acceptable results for the shippers segment may not be such a major issue, because the discussion in the previous Section has cast doubt on the scale and universality of a large product related addition of VTT and...
	7.4.4 It is important for TAG to consider the various modelling or appraisal contexts in which the VTT and VTTR are used.  The appropriate VTT definition and value to utilise, may differ between the different model choice stages and for appraisal, as ...
	7.4.5 It is expected that in general the decision on road route choice will be made by the transport operator or driver for whom the commodity type of the contents of the vehicle may not be a material issue with respect to their short-term route choic...
	7.4.6 For mode choice because of the systematic potentially large time and reliability differences between road or accompanied RORO versus other modal options, the product related VTT and VTTR impacts on decision making are likely to be more substantial.
	7.4.7 For appraisal, the empirical impact of both the transport related and of the product related VTT/R should be increased to take account of the longer term logistic benefits.   An example can illustrate why.  If there was a future policy to increa...
	7.4.8 Having accepted that the SP experiments for OGV carriers might have potential to provide useful results for TAG, the question arises as to whether some further re-analysis could be helpful.  Adjustments to explore could include the following.
	7.4.9 The existing VTT comparison in FR Table 43 shows that the carrier based VTTs for LGVs and OGVs of this study are 4.1 and 3.5 times higher, respectively, than those currently within TAG.  The TAG derivations are based solely on estimated driver p...
	7.4.10 Given the many caveats discussed above, including the lack of representativity of the samples and the apparently high level of lack of understanding of context among survey respondents, it appears prudent to not replace the current TAG approach...
	7.4.11 In the next Section guidance is provided on various ways in which future SP studies could be improved.  It may also be appropriate to explore VTT estimation through revealed preference methods as discussed below in Section 8.4, together with so...

	7.5 Recommendations for other TAG adjustments
	7.5.1 In the course of examining the methods for introducing the findings from the study into TAG, some recommendations for other potential improvements to TAG itself have emerged from the review.
	7.5.2 The first improvement relates to the proposed manner for converting the LGV VTT into a form suitable for use in TAG.  FR p.42 refers to “the 88:12 LGV freight: non-freight ratio in Tab A1.3.4 of the TAG Data”.  The legitimacy of this TAG ratio s...
	7.5.3 The second improvement would resolve a current apparent incoherence in representation within TAG between:
	7.5.4 For all vehicle types within the highway assignment modelling stage, the generalised cost that is utilised is in time units rather than in cost units.  Accordingly, this distance-based non-fuel cost term C, is converted to be in time units throu...
	7.5.5 Rather than arbitrarily doubling the HGV driver’s value of time, as is presently recommended in TAG Unit M3.1, it would instead be more logical to add the vehicle capital saving element to the HGV driver’s VOT to create a more appropriate HGV va...
	7.5.6 A third recommendation is a change in emphasis to the guidance that relates to the TAG Unit M3.1 discussion on route choice calibration for HGVs.  Relating to highway assignment calculations, TAG currently states that
	7.5.7  The TAG section on “Route Choice Calibration for HGVs” states.
	7.5.8 The current advice on resolving this issue (para. 7.2.3) is to replace:
	7.5.9 This alternative should be given a much stronger emphasis in TAG for HGVs because it avoids9F  the current systematic overestimation of the time-based HGV non-fuel costs on fast motorways and trunk roads and their underestimation on slower, sing...
	7.5.10 Moreover, the HGV speeds used throughout these link-based calculations should be consistent with the HGV speed limits specific to the road type for each link, not simply adopting the modelled car speeds.  Assignment model performance would be s...
	7.5.11 This link-cost problem does not arise for passenger vehicle assignments (other than marginally for the trip purpose: in course of business) because as stated above, the time-based cost term “b1” is used only for “working vehicles”.


	8 Recommendations within future studies
	8.1 Improving the segmentation within the sample
	8.1.1 There are various ways in which the sample design could be improved if future VTT studies are initiated.
	8.1.2 Firstly, it is debateable whether there was need to explicitly distinguish in the experiment those trips to ports for the OGV1 and LGV segments.  The proportion of all LGV10F  trips or of all OGV1 trips that actually are to ports or to airports ...
	8.1.3 Accordingly within a limited overall budget the sample quota devoted to the 1% of OGV1 trips or to the 0.5% of LGV trips travelling to/from intermodal terminals is unlikely to provide good value.  It appears likely that removing the requirement ...
	8.1.4 Secondly, there is a lack within the sample design as well as within the subsequent experiment design, of any distinction within the trips to ports between:
	8.1.5 Thirdly, within the OGV2 category the proportion of port-bound journeys is likely to be heavily biased towards articulated rather than rigid HGVs, except perhaps for the subset of ports focussing on bulk products.   It is unhelpful to use a sing...
	8.1.6 The precise definitional distinction to adopt between the small and large rigid HGV classes, requires further investigation and analysis, because there may be good analytical reasons to not automatically match small rigids across to the traditio...
	8.1.7 Segment the journeys to port only for those artics travelling to board ferries (accompanied RoRo).  Journeys to ports or airports for small rigids and for LGVs will be relevant only to a very small proportion of their respective markets, so they...
	8.1.8 In summary, this proposal reduces the number of modelled vehicle segments from 6 classes down into 5 classes: LGV; small rigid, large rigid, artic to board ferry; other artic journeys and so it would be cost effective.  This approach would incre...

	8.2 Sample size and survey design improvements
	8.2.1 A study based on a substantially larger initial sample of respondents, classified into a somewhat different segmentation would have had the potential to alleviate a number of the issues and uncertainties that arose in the current study, for reas...
	8.2.2 The inherent high level of heterogeneity of freight transport response behaviour implies that a relatively large sample of respondents is required in order to adequately represent those responses particular to specific homogenous segments within...
	8.2.3 The set of five exclusion criteria adopted in the current study should be maintained, though with an adjustment now described.  Distinguish between the SP1 VTT question set and SP2 VTTR question set when querying whether respondents have fully u...
	8.2.4 It is envisaged that this future adoption: of a more representative sample of respondents; of more homogenous individual segments that are less unbalanced in population size; and of more discriminating exclusion criteria questions, should in com...
	8.2.5 In summary, start with a sufficiently large sample to ensure that the exclusion criteria do not subsequently shrink down the sample sizes for any individual segment that fall below the quota required to ensure an adequate level of explanatory po...

	8.3 Experimental design improvements
	8.3.1 This Section proposes three adjustments to the approach to the SP experiments in order to improve the model estimates of VTT and VTTR.
	8.3.2 Firstly, as discussed above in Section 5.1, the indirect evidence from the high failure rate on exclusion criterion (C4) suggests that many of the respondents may not have had a clear understanding of the experiment.  A critical assumption under...
	8.3.3 This reviewer has some doubts (but no explicit hard evidence to support such doubts) about the universality of the ability of the sampled respondents to make this refined, detached judgement, while responding within a busy office environment and...
	8.3.4 One potential future way of testing whether this evidence gathering approach within the experiments has been successful in practice would be to further increase the segmentation adopted at the model estimation stage to now explicitly distinguish...
	8.3.5 This requirement to increase the segmentation of shippers from 1 to 3 classes would lead to an overall doubling in the total sample size that is needed.  If this consistency test is successful, it would provide solid evidence of the suitability ...
	8.3.6 Secondly, from a methodological viewpoint it would always be preferable to initially estimate a separate individual model for each individual segment, rather than to pool the data within a combined segments model within which individual segment-...
	8.3.7 Thirdly, ensure that the range of BVTT values presented within each experiment is realistic for every individual segment and that it avoids the erratic patterns across segments that were detrimental to the current study (Section 5.2).  For carri...

	8.4 Potential for revealed preference research
	8.4.1 Revealed Preference (RP) based studies could provide an alternative approach to the estimation of VTT and they could be used to complement or replace the current SP based study.  The following examples illustrate contexts in the UK that could be...
	8.4.2 Firstly, for those firms importing or exporting goods by road ferry between the UK and the EU, there is a choice between: the use of accompanied HGVs (fast and expensive); rather than unaccompanied trailers (slower and cheaper).  An informative ...
	8.4.3 This type of ferry crossing based RP study would capture the wider benefits from large savings in travel time and so would be relevant for use for parameters in mode choice models.
	8.4.4 Secondly, the use or avoidance by goods vehicles of UK toll roads or bridges could be studied.  The sites which experience expensive tolls and for which there are substantial potential goods vehicle movements, include
	8.4.5  The revealed preference behaviour at these toll options could be measured in two ways.  Firstly, remote studies could use number plate matching to check the route travel time differences and the route choice percentage splits, across different ...
	8.4.6 Because the choice of the M6 Toll route versus the M6 is relevant mainly to relatively long distance inter-urban traffic, it may not capture a representative cross-section of goods vehicle traffic as a whole, especially for some types of rigid H...
	8.4.7 It is necessary within the RP to separate out LGV delivery trips from the other LGV trip purposes that are not of interest to this freight study.  Because a specific subset of high capacity van marques tends to be widely used within the delivery...
	8.4.8 Alternatively, a representative cross-section of the firms that are likely to regularly face toll route choice options for their fleet could undergo a structured interview that examines the conditions under which these firms have made use of the...
	8.4.9 This type of toll-based RP study would capture the immediate benefits from relatively small savings in travel time and so would be relevant for use for route choice parameters in assignment models.
	8.4.10 In summary, the inherent level of uncertainty over the appropriateness of the VTT/R results could potentially be reduced through the examination of the revealed preferences, rather than the stated preferences, of a representative cross-section ...
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