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Abstract

(which are typically 1000km apart); metro full load single drop and metro multidrop. Freight benefits
play a major role in transport assessment, and road design is often determined by the freight vehicle
component of the traffic flow. Valuations of travel time are important, and the valuation of freight
movement per se can be useful, rather than simply the use of driver wage. There have been a number

of evaluations of freight travel timg in Europe using stated preference methods, but these results are
the first to be reported for Australia.

Valuing the time spent in transit for individual items or loads of freight is an element that is omitted by
most evaluations and economic assessments of transport proposals and policies in Australia. Tn.me,l
reliability and damage factors are important to both shippers and receivers, but do not appear d"'eCt¥
in vehicle operating costs and person travel times. Consequently benefits geneyated by .|mprov§mer; S
from road investment and traffic management may be understated and expenditure decusnonshblzse y
towards passenger movements. The present Paper applies contextual Stated Preference melg ods a
the associated multinomial logit models to estimate the value of these factors from an Austrfaxn
urvey of freight shippers using road freight transport in 1998. This was a first exploration o ef 43
: bject, and the field work was completed in 1998 on what was largely an opportunity sample o e
o le responsible for shipping decisions in operational companies. A value of $1.40/hour per pailé
peopetropolitan multidrop freight services was found and the results have proved to be sufficiently
o rfrll,l| for a large scale study to be undertaken. This larger study was focused on the automotive .
!Js('je try. The automotive industry is a major industrial complex in Australia, and has a very wndetr;ng
I re ar{isations, locations and types of freight and logistic movements within its scope. This sec
o ecial characteristics in Australia in that it is a very tightly linked monopsony, and counter < this
!1 as.ts. \F/)e results may be expected from this context. The analysis is still in process of reporting a
::;::elr is written, but will be public by September for the Conference.

Frameworks for freight modeling

i ing has proved to be considerably more difficult and complicated than passenger
Frecligerl]itnr;o'?ﬁgqgsk itsglf is complicated, and ‘freight' is also subject to continuously_\(anable sh|pkment
mc:j categorisation changes. Commodities can be shipped in a wide range of quantities and pac agdgs,
agd the prediction of truck or train wagon movements from even an accurate _knowledgq 01‘I cogm;uo ity
ﬁows is not straightforward. Approaching freight movements from an economic standpoint teabs 0
regional input-output matrices, and flows of monetary value, and these values in turndha\%c.;l kci)n ethe
converted into commodity flows, and then again packages and/or truck or wagon loads. ! gOf e
view that shippers simply wish to have a shipment move fo'r one place to another allqwst.ma X\d
detailed modeling complexities to be bypassed. Model choices, transhipment consolidation a
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rehackaging are all transparent to an approach which s [ i
& T i seeks to model carrier d 1
generalised attribules Sakiens based on

Previous work

;I;hgsrl|lnu;5rt|1g‘?tlar? Gf|.cmlm Ea:e-.u:tur_% for freight shippers has long history in policy and ressg rch. but it
; W i paratively recently that this has been systematically studied on a total logistice rath |
rn-r_lde_ EI:IE‘C_:IFHJ basis. The significance of this work is in the value that it can add t he g an
=valuation of road, rail and intermodal rransport projects, where in the past the nragﬂt::n; r?;g ?}:;-mu-::
{ een to

evaluate the value time of fraight | i
; : = O freight in movement by the driver w
=ist of inventory holding on the ather 4 R R SO B il

Both approaches have thei

ir strengths, but in both cases the context witk| i es are
baEals = : ' ! k e xt within which the va z
2stablished can have 3 major impact on the results obtained and thair Irte-rprmafqm o

For exam bl
S hDelijzngr:}Fj-EDﬁg tI_Em'réEn r:E‘|I=I|::IIrIT!|r. delays, damage and transport cost will not necce
case the dormain for ol s, 0 MEGEiVers —or even hetween drivers and their management 1 o ¥
1ain for chioice is different, and the stiope and power of he varighles thagn g;,en., i |Ea':ﬂ
= noe cha ngEd

ailers and even the ability t | i
- = 2 2ccept orr = : i
s ¥ PLOr reject a choice alters, T hese JUSEHNE are CCII"IEiIﬂE.'rE:j in mo e

EJFDI:'E-EIH Work =howed key factors i :

delay - mn EL Ehlpper’ choize zre ralighilit da :

tra:éjﬁgsémgafuihdnng etal, 1892, de Jong, 1998) used stated Drey%erer:g:g;ﬁﬁﬂff

FOr each of thee n these factors in continental Europe having first establizh 5

insUmS B =& variables. Fowkes (Fowkes etal, 1991, Fowkes and Toner, 1598,
fpproaches using a dynamically adaptive computer based ad mruni'f:tran-::u'nE:

Eervice andg
0 assess the

armined similar
PEroach.

Examples ot broadly
idstroem ang Madslain
_Swedem ana Westin
r23s of Sweden. Earlier work in
references for Bath rail [20%)
although the average damage

Tha j .
EII_;I;“F"E”FEEECEH Uu:uf :;._e rér_:;taxl 'S 8 Specific issue raised in the present paper
1995) sxamine |:Ir|tfr N different contexts include Fridstroem and Madslein (Fr
(VWestin 1954) tha _Er.;rEI'IEEE be_tween “wn-account and third-party carriers in
Sweaden (Anan 199':'2,“3“5”5“55 of freight shipmant choices in rural @
3nd roag (553 ] oo indicated that thers were strong made-zpecific N
rrﬂquE-n.:-y-l fDu:‘ld.[I:: E.nzllhﬁtﬁntla| frection of the suppliers approached.
Stachastic OdElS i'l ) was an overall VQIIJE Reliability, travel time a
but the basic 4 ave been built including shrinkage, damage and lead time (Al

ata on which these could be builtin Australia are still wanting Bn an

.E. ED 3
Tt m ||E'|IfHC:G|5GFtiIIIE 20sl, reliakili il m L] na HHQE |:|.f5 dEE
En[j I £ [ . r2hak II}' i 'd da EQ E'H'pE{'..TH[[EII 15 FE.'EUF'Ed' i
Hravide a2 oo nrmon set for the J25sessment of genma!izeﬁ SLIF.'.‘FI i | r m :

Mmodes yze ? lier decigj
iy ?A L-::-rETudal_cnmbnnatrun_s adopted for any specific case, Theseﬁ. I;r::uwilégmut referance 1o
\Ustroads is a cooperative organisation jointly owned by the Federa) ;nd é?;éhﬁa
¥ oad

Authorntios ; ;

S IN Australia) i

attribute i shfonnd ) Bludies used here s the example far Australian fraighs shioper decisio
3 T . n

Australj i
ralian study design and sa mple frame issues
Freight movam

infrastny : igme
ln'.rﬂnt-::r}?tll;ng: r::ll:'lf caintenance decisions. The valuation of freight movemen
freight in transit, or valuations of the cther factors im;:;:.r-a

Hhrinl{age and e gt i
which may wend:;nage Imitation — the sum of which leads to an implied Ugluﬂ;tzf‘} Ehl:pﬁars—su.;h as
“eed the commaonly used valuation frameworks related 1o méﬂE;' freight in transit
' de rate of the

drivear ecant ayi
s = evidence from the Uk {Fowkes st g 200 '
; . o200 (fortheomingy A
shing between for-hire and own account frucks in naﬁﬁ:'dlaffsli;?::g f?_und e
der study, as the rates have found to be highar for curn?el:;aizfir:;{md :
pay Dy

: Lhawamura, 2000), H
where it is - MIOWEVET such factors are not quit iy |
S0ught to use only mode-independent attributes 14 =0 readily incorporated in studies

=20 resylis 5 distinct logistics and su oply chain in :
the LR dare Expected 1o have hean appraved far prﬁﬂﬂntﬁﬁﬁ?ﬁ I;:nf considersble interest,
September. ISCussion by the date of
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The abiectives of th= first round {Wigan et al., 1998) of the recenl Australizn program on fr-EI_ghT
shipper choice modeling were ta assess what might be an appropriate the valuation of time for fraight
i transit — predominantly but not sxplicitly by road - as a basis for improved road (and rail) project
evaluation znd to determine if a contextual stated preference approach was likely o be effective

A four factor arthogonal SP design was usad, and the average values determined from the initizl
skirmish interviews and reviewad in consultation with sxperienced Australian shipgping and logistics

BxECUtives.

Field work initially established that the key variables of concern to the sample of 43 shipgers, spread
across all types of Australian organisations and scales, were indeed the same as found by de Jong
{de Jong, 1996) and Jigng {Jizng et al.. 1999): namely the likelihocd of damags, the cost of the

shipment, the form of packaging used for shipping (such as pallets) the delays that might be
encountered and the reliability of the arrival time. Jiang et al found that for the French firms contactad,

while questions of the likelihood of damags were responded to, very few shippers would respond to
questions of transportation cost and time, for competitive reasons.

J-‘-_s reliability and damage are terms not easily defined in a consistent manner, and readily interpreted
differently by different parties. the definitions sought from and given oy the Australian suppliers were
used.

Raliability: the portion of the designated delivery that was late.

[2amage: the portion of the designated delivery that was not accepted by the receiver on the grounds
of damage in transit

The response rates finally achieved from the respondents were very high indsed. This was dus in part
ta the use of a snowball sample, using forward references and recommendations from suppliers who
had besn approgched, briefed and decided to participate in the wark and in part due ta the use of
highly regarded ex-operational lagistics managears as the direct interface for the interviews and
meslings raquired. This eample frame is clearly not a reqular or consistent sample from the population
of shippars, but beller sample frames have not provad to ebtain good response rates and thus
infroduce their own response biases. One of the objectives of this stage of the work was to identify
what indeed comprised an appropriale sample frame, and what characterstics would ba most
appropriate for stratification, This particular objective was only partislly met.

The sensitivity to ime and cost data was averceme by the approach used, with respected senior
fraight and logistics executives being used as consultants. The considerable cost invalved in this
aparoach to persanal contact led to wery high response rates indeed, and good quality data.

The issues surmounding the pilot sunvey of 43 firms were therefore largely restricted to the
characterstics of the sample frame used. The snowtall approach produced 2 substantial diversity of
industries and organisational types and scales of operation, but - as in the case of most freignl
curveys — the sirength of the sample fame is unclear even when crawn from an apparently valid bese.
The Australian Census of Manufacturing, for example, does not pick out any mere than the

manufacturing firms: retai and commercial activities are not coverad in the same way.

Freight and
organisations lead

tends to use sampl

shipping decisions are spread scross all types of organisation, and a random zample of all
s to questions of spatial specialisation in a country such as Australia. Australia
es of vehicles to measure freight flow, which covers tlonnage reasonably well DUL IS
heavily bissed towards inte rstate movements. For example, the Australian Bursau of Statistics '-“':"ES? i
Survey of Mator Vehicle Use (Australian Bureau of Statistics, 2001) found that for 12 manths ended 2
Ociober 2000, 60% of all passenger vehicle fravel was within the capital city of the state of registration
compared to only 18% of articulated truck travel. The ABS uses ariculated vehicles as the EEIH;IFJ_!E_
srame for the national freight and commaodity flow surveys now in progress. The_weaknEEEE;E ortnis
choice, especially for urban freight, are discussed eisewhere (Wigan and Rockliffe, 1998). |
commodity flows ars used as the basis of freight SUrVeys then considerabla effort IS reg uired ta
canvert these flows inte vehicle movements (Rockliffe el al., 1938) Clearly the choice of sample frame

Wil be different depending on exactly what issues are being addressed.

Total logistics is concernad mare with the factars determining the attributes that determine or influence
the shipment chaices made, rather than the detals of the modes or transhipments used. In a large
number of cases these aspecis are not transparent to the shipper, as much of the ‘overmight airfreight
hetween some of the Australian stats c2pitals is still caried by road or rail, as this can ensure early
marming delivery for many appropriate shipments by non-air modes.
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Total logistics impacts

A distingt frem purely transport assessmaonts, l2ast cost s not neccessarily the 2elermining factor in
overall logistcs. This is made maost evident in a number of integrated manufacturing and distribution
ﬂ!ﬂu’.‘Dl'hH, where e advantages of consolidaten warehousing and limed deliverss can sustain a
higher transpart cost yal an averall droz in totasl logistics cost,

This effect can apoly for bath single firme 2nd for industniss as a whale if sufficiently coordinated In
-E-.LIET.I'Z-'J 12 snms of the mult-enterprise manufactuting networks are vary wall integrated acrass the
continenl. The autemotive industry is perhaps the prime example. However the a pproach adapted for
e pilat Austroads stugy assumes that the aftibutes of ime. cost. dela y and damage are all
applicable to the shipper decisien process 2

f-I|_E a-l.lll:]"r.ﬂti'l."e cCom P[JHE nt mﬂnufaf}tl_{rﬁr& il F\_uﬁ‘trﬂ“a Are in 5aMme cases GE'E””'; i [h wat are
cliectively _I"I'Il:II'IG pE0ny |:':II.J';.I'-EF5. anc therefore have substantial contrel of their suppliers markeis. The
coneantratizn on the transport component alone of such a large-scale total logishe netweork could

i“:.IE-rEft[“].rE praduse some interesting effects that would not be svident from a broader range of
dustrics =

;Ir'he rﬂa_nul’_E:::.l.'lng ,-:r-:;-:eiss. requires very tight contral of shipment delivery imings (a distinat from
._ans-_t tlrnt_.u, znd many of the supplers are alse placed in the position of aaing price lakers One way
1 '.:xh ch thiz could show up in an SP sludy would be by a reduced sens tivity to travel time and also to
'3'3'-:'- But the tghter the logisheal integration of the different organisstions linked by the shipments the
sUpplher is considering, the maore that time is 1aken o be unimportant and relability of delivery
lt:rilﬂ'al‘-r;EHu:I. If Ilmings_car_rm‘. be met then the opoortunty to compste at all on pricé i= unavailable, az =
wiﬂaz;f?-rrtﬁ:e; ' prllEE- In a buyer n:::nn'rm!le; m;rk-:.‘r ensuring lhat only these meeting timing slantards
! .I.-mpe.tmnn poal for the business in the first place. The effect on travel time valuation is
0 reduce te values likely to be oustained from SP exponments, and inoreases the weaight applied to
reliability. However, the relative weight of timing an: tost iz alsa in cuestion, and so it still needs to be
tested in the held. I

:rﬁe- sn_:-:n::n:.‘ pha se of the Ausirozds project coverad a much larger 2amele of firms, s time drawn
irorn e auto industry sectar as & whole, This gave 2 wide variatior in size. scale, type and commaodily
'3':'"“3'-';'“'! — but alsc provided an opportunity o assess the impact of any moncpsony buyer ar fofal
Icgistics effects on shipper decisions, As this paper is written, i+ is tog early o comment on the resulls
Howewver the questions posed are important for transport evaluation practics.

IF ravel lime valuations tall in this second phase, or hecome less reliable, due to these a effects then
what valuations should be used for transport investment? Arc there different ways in which the 5P
sporoach could be framed to address the issues agpropriataly?

Time savings leading to more efficient operation of the transport segment of the logistic chain will stil
‘Epresent real resources, and real opportunities for community cast redustion. However the decision
RrOcesses invalved in defermining what weights should be appliad to diftersnt shipment attnbutes will
N0 longer coincide with the ECONQMIC resaurces committed.

:;Tfhr Fsults from the second phass work show any of the hypothesized effects, then the means by

basis ;:"!EPE'” Imoravements are valusd will have (o be assessed at least n part from a total logistics

-’?D-.qa-la tiizn- sulely from the transport com panent. Commadity flow and shigment generation rates

e E,C:-L;upr[ E:; sF'EI'JII'I'IE'I‘lt _I'I'!I:Ide ndependent] will stll be qgggf.gq. and I’nfe-::a_sr.ng ’[_hE QFQMH in the

a¥ficn: 1o _I“npr:u.E:I'Ir will now need 1o m_::lu::le a c-::nur:tnr-'ntmth_re FJGI'I?J'IDLItII:IJ'I which arizes from the usge
“51-cosl routings as a contribution to lower overall logistics cost

Fi rst Etﬂﬂe Euney

The ge
initizl ':ugr,!le rll:ntﬁ;rlgll-lsnaﬁlnr":ﬂi:h_use: for the freight markst was therefare a key issue, not only for the
Bants, food ang hq‘_‘-,rpr:;r hE '.-EI.:EITIIEI chase : The first phase selectad nrgang.ﬁl.inn fromi the automobve
Simular freight 1aiee E:erg Ean brl‘”d“"g materials and packaging industries. All those surveyed reported
This homoneneity e | = o and reguired similar fransport requiremants for reliability and damage
here as, rJ'EhIr-n-. }'t = Imporiant, as other aspects of the zample frame have already been identifisd
=matic. De Jong (de Jong &t al, 19g5) segmented further: by unfinished and finishad

89295 high and low wale
oY \EII'IJ: e "IEIi}ll Elrl'd h|g"| and I{:.l_r.l tlme EE”H'“V“}". Iung End 5|||:||"|‘_ hal._ll

Australiz can TS 4
separated kn ::_'_:E:I ‘“’rgd'j.l'!." El'lE_lr'El!:'[EmEE"-.:' as comprising 2 small number of major conurbations,
! =13 distances. Consequently tnere are three majo different types of movement:
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= lntm::ilp_flal FTL (full fruck load) descrbes 3 cormmon kind of consignment I Australia: 2 fully
|-EI-.’JEJ.F" articulated ruck taking palists on a (typically) over night run hetween Melbourne and Sydney
or hdﬂ'EIdE_ Mormally these runs are from plant to slant ar plant to warehouss, On srrival the
goods go girectly into slock, hence Tme-sensitivity was rot expected to be as high &g, for
sxarrple, multidrop shiomeants (ses below), ’

. J_'Lﬂetrupa_litan FTL descrbes another commen kind of consigrment = fully laden articulatsd truck
vansporting loaded pallets within Melbcurne. Theses runs are also no rmally from plant to Slantor
FiEnC 0 warehouse for stock. usualy during the day.

*  Metropolitan Multidrop is /s very comman within urban areas: usually involving a rigid truck or
light commercial vehicle and many drops. The consigrmant may consist of pallei:s- of parcels, and
generally acour from plant to whaolezaler, retailar o service cutlets, The goods are often required
mmeciately, hence lime-sensitivity was sxpeciod ta be high. 1

A lotal 43 firms wers interviewed, all of whom completed three scls of SF trials, one for gach of the
segments defined above (IFTL. MFTL, MMDP). The high response rate was the dirsct result of the use
of respected industry Iogistics personnel to inlenview and brief the respondents, Al respendents
completed all thres, yielding 129 responsess from 43 respondsnts

Results

The NLOGIT module of LIMDEPY (Graene, 1887) was used 1@ analyse the results for both lingar and
nar-linear models.

Table I: Sumomary results for linear steribute miodels

Segment Freight Time Reliablity Damage F=eudo R°
; _____ Rate/Pallat s el I | 4
InterCapital {FTL)

Cosfficiznt -0 100 -G.066 ™ -26.8 v ~GF e A1
Btandarnd Froor 0014 0.031 29 43

Metropolitan (FTL}

Coefficiznt -0.294 **= .41 *** - T Bl -5 7 .56
Standard Error Q.24 D110 3.4 g2

Metropolitan MultiDroP (MMDF)

Coefficiant 0 By i e A 2L =34 8 =" =470 " .52
standarc Error 0.049 } 010 g 49 e

7 pe0DE; Y po<h 001

The pseudo RZ valuas were all aroune 0.5, which 15 partially explained by the senal comelstion
induced by the administration mathod, but stll remains & gooo result. The lingar mosel provided
casffizients in the expected directions, and which ware statistcally signficant for sach cosficiznt ir all
segments. Table 2 oresents these values in terms of cost.

Table 2: Freight Travel Time: Implicit Unit Valoes (in 1998 5 AL

“Segment Freight Travel Time  Religbility  Damage
InterCapital FTL F0.6E Palletihr 52,86 Per 1% reduction 54970 Per 1% redugtion
Lirban FTL 51.30 Pall=tttr 3125 Per 1% reduckarn $18.20 For 1% reduchien

21 .5Y Far 1% reduction 527 08 Per 1% reduction

_ Metropaltan Mulidrop Deliveries  51.40 Delivery'hr 527

Conclusions

These results ars the first available for freight choics valuation in Australia, and have a reasonable
accordance with expectation, They indicate that intercapital movements are the i@ast sensitive to
travel time and the most sensitve to liming (ie relizbility) and damage and Mulidrop deliveries are the
most sensitive 1 tme A larger sample (forthcorming in the stage 2 results 20on becoming availakle)
will be necassary to wdenlify any total logistics effects,

These Andings provide a useful basis for reassessing the values associated with freight transport
avaluation in Australia but must await companson with the results of stape 2 to determine i the
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impact of total logistics effects are yet apparent. Even if they do emerge, the values presented here
provide a lower limit to the appropriate values to adopt. These stage 2 results are expected to be
available for presentation and discussion at the Edinburgh Logistics Conference in September.
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