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Pamer . Grain TruckiM . Options. in .8; Deregulated Harket 

~n Riah and Jim Johnston* 

Chang~s to the :grain. handling system. in, Australiaareal te:ring the trucldng 
:tequi~ement$of':~y far:rrt$, It is therefore' imporUmtto ~sess the ~ole$nd 
nature of farm i tl.4.lCk operations. 

This paper .incl.udesa disCUSsion of Ulf~' truCking decisi.ons fa.ced by fanneI."S. 
A JJ1O(ielotgrain . trt.tcking ,oosts .ia developed. The relationshiPS between 
trucking cOsts .and thei'r determinants are 'testedahd. the costs of Et number of 
trucking options. lncludl,ng oontractserv.ice$ ,are comp.a:red over a. range of 
sit\.18.tioIlS'. A briefassessm¢ntQf fat"lll t.t'UCklng is presentedba.s~ on surveY 
wodt, in thewbeat grPldng l;'egion of orang 'Grong insautbem ,N$W.,undertaken 
in 198$/86 prior 'todereguj.a:tian., 

ConolusiCnsare drawn about which trUC!ki~options r~.rs,should 'USe.and 
f;lPout PClssiblp. ,effects. on faun t.rpck ope.rations of changes in theg;t.'ain 
handling industr,y. 

'* Re$ea.rch Assistant-and Director Economio Policy, respeotivel~t llivi,aicm of 
Rt.tt111 ·.and ~source Economics l NSW Agric.ulture&Fisheries. 

'l'he autho~ J;loknoliledge thecon.tributions of Annette Small for research ·O'f 
gmin 'tl~porta.tiQn litet;"f,l.t\1reand prelltnit:l!ll:Y' 'work in 'the establishment of 
the model 'oftt1lckingcosts nnd ViClleta :Mpinas J~la.lc()lmDotJgIas, :~vid 
McClintoCk '8Ild;. And.l:-ea Sttong for aasistancewith data ,analysis iI A:pPl-eciation 
is: also given tc>theWheatResearchCounciland the lltirley Research ConInittee 
of NSWfor 'f'iMl1cial.assis~ce in 'theconduc.t of this reseal"ah. 
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Fa:rmel~GrainTruCldrntQperations in a Deregulated .Harket 

1 (Introduction 

Giv~n la$t y~ar's.deregulationQf the h'beatmarketandcontinuing changes to 
~in. h!uldli~ systeIll$ i:tl Australia during the 1980s, it, is important to 
assess the role a:od:nature of farmer utilisedt..l?atlSpc.n:t Qperat.ions. 

F'a::tmet- trucking decisions~e likelY- to be affected by theseohanges :tor a 
nunlbeX:- of reason.<'4.Closure of silos loca.tecl.oD t"a11 branoh lines and 
financial inoent:Lves for ,deliveryofg~in to silos located on ntil11J8.in 
lineS indiOfite a possibility of increased 'roaddeliver;y distances fOl~ farm 
trucks" Competit.ion. 'between silos fo:t' farmer patronB.gema.y leacito higher 
grain 'receival x-ates, shortet' queuing l;l1l.d tUUlBrOund times '$d longer opt;mint 
hours: d1.ir~ngh.a:rvestthug l;l11owing tnorechlilY .journeys for each fa:nn truck. 
Deregulation of the wheat market and. the grain handiingsystem;alsooffers 
potential for an increased role fOr on-fann stQr~eofgrnirtS and 'the 
spreading of the ~ for trucking ca~oit.y over a longer time span. 

Whether such changes will lead to net benefits to farmers and to thesY$tem 
is not clear • 'Where the size. and na.tu~of individual f~grain handling 
tB..$ksare likely to be al ter~ by such changes, it is important that farmers 
review their existing storage and transportarrangelllentsin order to optimise 
retur:n.s. In particular, they should decide how many and what kind of storages 
and trucks to operate and what use to make of alternatives to truck ow'ru~l"ship 
such asbired or oontractor trucking. 

Current work on fann Jt'l,lcking by NSWAgricul ture & Fisheries 'has tl.;omainhas 
emphases: .firstly ,as sessrnent of individual farm truckingaperations prior to 
deregulation; l;Uld, SE: condly t estimation of the costsn! various truelting 
options under a range of scenarios with a view to assisting farmer decisions 
follpwingderegulation. 

Two principal .sources of data Here used for this anal-ysis, F.irstly, C'ostsfor 
different trucking options "tere estimated at 1985/86 ~lues on the b;l$is of 
discussions wi th manufacturers and retailers, and through use of teChnical 
and commeroialpliblicatiorts. Secondly ~ an assessment wasrnade of farm 
trucking operations in Southern NSW'(i'uring 1985/86 based on a survey of the 
GrongGropgGHA depot, records of other silos in the region and follow-up 
farm surveys. 

Thi$paperconcentrates art some of the issuasof farmer decision-rr.akingand 
on the met.hodologyfor estimating the costs of various trucldng options. Data. 
from 'the above sources is used toparametise a model of trucking costs. The 
.relationships bstween trllckingCQstsand their individual determinants are 
examined and implications are drawn about which trucking options farmers 
should USe. Finally, a comparison is made between some of the findings of the 
cost Tf'I()Clel and the patterns of truck utilisation determined from farm survey 
ciEita.. A number of possibleeffeots of changes to the grain t.ransport industry 
~ealso auggested. 
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2. Relevant literature 

SttldiesCOl'lcerned. particularly '~ith the IIlO"ement of grain from the farm 
inolude Kulshreahtha f1975}, Tyrchnietvicz et al (1971), Whan (1969), Kerin 
( 1985 > ,Read and: As~ociatea (1982), Neyer and Sparks ( 1987 ) and Heyer (1984). 
AlluaasOllle fOrTIlOr .cost budgeting to pre.sent . and .analyse coat. functions for 
f~ ttucks~ ill relation to grain transport. The studies of l'yrchniewic~et. 
aI, Whana,ndKerin .·~C)fparticular interest as they analyse the results of 
fat'm t;r-uaking surveys. Kulthre$htha provides a mUltivariate logit analysis of 
thereasoll.sfor fatmolmership of l')a.rticular types oftruclts.. Severalstudles 
adopt what Kerin describes as a ~'synthetic engineering" approach in order to 
e'XMline farmer decisions·; that ia, the pre<iictionof hypothetical cost 
funotions for aasU1Tl.ed models of fal:m transpo.:tion.. The above papers '~ere used 
extensively ill th~ design of the rann survey and the trllCkingcost model and 
a,lso 'to focus the cur.rent discussion . They are re"iewed in detail in 'Rishet 
a1 .(1990). 

a" Farmer decisions 

It i.s~-pected that fanners l<lillmainta;tn a.. truokingcapaci ty that is likely 
to .minimise ·the costs to the farm in the long rtlbandat the ~aw.e time 
provide an.a.cceptabl~ level of l,~lia.bility toeft'eot the farm trt1C!king 
operations. Neyer and Sparlts (1987) outl.ine 'a decision tx-ee for farmers 
co:n$idering grain truokingoptions fot' a given situation, ast'ollows!the 
first 'main decision is whether. to USe owned equipnentQr contractor hire 
services; if farmers decide to use. owned equiPJlent, the second :maindeoi$ion 
iawhether to 'use current equipqent or othel"equipnent; if :purob~in,ganotber 
trUck or trailet"t should it be new or useda:ndwhat si~e? 

It ·llIay be argued, however, that aJJlf:1:i.n decision concerning the role of farm 
storage ahouldbe 1lVlde earlier. The use of .non-paddock faon .stor:age is likely 
to bea 'major influence on t:rucking costs for several .reasoI1S •. Firstly,.6ff
:farm desti~tio:Q.$f()r ·gr:ainsstoredon farm may well he different than for 
grairttrucked direCtly frQtJl the ~ock(Meyerf 1984) .S~ondly,on-£atm 
storage involves double-handling of .g:rain frotnpaddock to storage and from 
storage to off .... farmdestination;and, thirdly, thelleed: for transport 
capmity ;,;;an be·$pread overs. longer time span U$.ingon""'.f'~ st()~ge. 
Ulpimatelyallgrain f,coduced (except fortbe fano's own requirentents for 
aeed and fe~grains)will be deliv€,n:edoff-faxm. How far grain. is Cl:lrried~ 
'~hen it is delivered and a.t whatrate.bowevert will effect 'trudking costs. 
It is therefore important for farmers todeoideas the main deoisionhow much 
of the expected h~rvestto deliver off-farm dil:'ectly ·from:th~ paddock and how 
much to deliver :i:ntQ fatm .storage. This choice will be based on their 
a$sessment of the costs and beQefits of farm storage as QPposed to direct 
d¢li very. Deoisionswill depend; also upon the alternat.i veuses envisa.ged fat' 
tt'Ucksand upon. farmer peDOeptions a.Pout the risks involved in truck 
oh'1lership .. e.nd the cos t.sandreliabili tyofoth~r options .• 

'Figure 1 shows the decision tree . The options of borrowing .and hiringtrucl{s 
.~ incl.uded together '<Ii th a.number of trt:l,.ilel;' and truck choices for 
!;i.\igJJlentingor replacing ·exh~ting equipnent. 'Ihe fallowing diacU$sion is 
co1'lcernecimainly wi thassessing several of these options • Evaluation of t.he 
.optimurn, W.anoe of on ... farm st;o~eand direct delivery is a projected study 
and is not.further considered. here. 
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FIGURE 1: FARMER DECISION TREE FORGRAlN'TRAN$PORT 
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4_ .Model 

The costs of de,liveryof aq~titYQfgrainbya :pa.rt.icular truck may be 
ca.te~Qriaed generallyasapropprtion Qithe $MtuU fixed casts of ownership 
(dep~if.\t.iQn pnthe !t:ruck, interest on the capital invested in it and 
reii$trat.ian ·and ,insuranoe) 'Md, tbe variable a.r aperatiDgt'Osts. 

The fixed cost.s .are incurred independently of 't:-.t'\1cli:utilisatiOh . anti therefore 
become less. ,significant:. 8$. utilist;ltion is, increa$ed. The "rariablecQstamay 
bedivideci inwtbe coato£ operation while tt'a.velling {fuel, repairs and 
,maip,tenance'1 tyres !'U1ddriver' s~es )whioh depend on 'both the voluIlleaf 
gl'Q.l.ntobe ¢&tTiecland,thf;': distance travelled;an<;it.ransfer costs {loading., 
uoloading .• andquetiing. }wb;oh depend upon the number of tt'l1ck Journeys 
invol\red (and e.onsequetl.tly the volume of grain carried) but not\,tpOn; the 
distance 'tmvelled. 

The tixedcosts'are bypotheslaed to bee. function .of: 

pt'Qpo.rtiQn otij.l'1.1'l,ual tl1lCk llSe8.C"..oaunt~ for by $l,lOh deliver.l(Pl 
teplJ:lOemeht valUe.of the tt'U6k (R) 
annual depreciAtion rate (e) 
tJ;UCk age fa) 
interest :rate ( it l 
'r£:ld,strati,on ancl ins\.U.'11llce (reg) " 

ave~e 'Qne-~"8y Journey distance (AD} 
volume Qtgndn($.l':ri~(V) 
t;l.ve~e l~carried(L) 
fuelcoosun.'lPtion,ra,te (Fe) 
fuel ,price (.FP) 
rep:t.it"aMd,maitlt.e~oecoat (Rl-'t) 
tYt'E! rate(1'a) 
driver'$.~ge(W) 
average s]?eedof 'the truok(A.~:) 
l~iJ;!g ~te(LR) 
queuing 'COst .(Q),. 

TQ8OC,OiL'itfot variation in thelooding of grain. tt'UC:!lts by :farmers ,a 
\~i.abl~·, d.egreeof loading; is ineludedwhere~ 

aVe':rage load~t"i$l ;;d.egreeof lc»ding X .)ba.."(iroUffi legal ~oad. 
.capacity of the: truck l' 

FQX" t.he 'purposes, ,of oontpl.t'ing, coata otdif£e~llt trookoption5t d~J.)J;eo)Ation 
·and intere~rt. ,z;a.test 1fo'Elge .:rat.es and; fuel pt"iceare cO.nsidered unifonn fer all 
U"uck categories. Annual de:pteci~tionaf1d int,erestco$t.~ are obtai:ned by a 
d.iDlini$hingbalat~ce~thod based on t.he age and tbeestima:tedmgcltet value of 
the [troOk~ 
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replape:ment coat 
re,ia~tion t\lld. insutMoe 
fuelCOP$\tnq)tion 
~~)';"$ .atd.ma.inteooncetate; 
tyre ~te 
ave~e speed. 
l~nghtEt 
loading 'ca~i'ty 

to be dete~ bY: the tt'Uckoategory {or type}" ;total costs forcfulive'VYQ£ 
n ~ti ty of grain. by J:t, .categor~" i truPk. TC~, t:1t'e hYpbtheaised to be .a, 
f~tiQnof: 

'yolumeof gt"ainea..r.ried 
a\~e' oJ'le-~1S,Y'j()urne1'distance 
ptrJportionot wmualU$e ·aecoUll'ted. tot" 
age. of :the truek 
·deg:r:ee ··of loading 

and ·'l!U'egiven by*: 

TC;: ;:: p x. {R • .(l-eJ~ "I.e + ii.(l,.,.ell{l+5.t >1 + t'~gJ 

+2 x AD x V It. 'X(~.'F1? + ':aM. +TR, + W/AS) + V x m xw/ao, + Q~. 

Frotn'. this specificationt the relAtioll$hip,t;)f "wtal.oosta to indtvtdualkeY' 
variabl~s (holding ,all bot. ,Qne va:riableoonstant) is !linear for eacit ·Qf 
vol~ c~ied, dl.aUn1oa travelled. per 'cent u8~andreplaoe~nt value; 
hyperbolic for degree Q£ l~i~jancladeclinin&'power funotion for truck 
a~e" Avexuegrai.tltlnUlsport ,costs w'ill. dec~e ,,'tth inc,reasesi.n volttme ,of 
:gt'1lln~iedf avel.'Meone-way journeydisblnce"age y£ the tt."tJCk, 
alte,l:1l8.tive utili,ss;tiOTt and degree p'f loaditlgl' 

*Ml detAilaconce:rning the estimation of individual components of costs 
~ the t1efinltionand pu-emetiaatiotl of t.ruclt ca.tegoriesare given in Riah 
etal (3.9901 .. 



5., :Results 

5,,1 iFa.tm.gl;'Q.in trucking in Southem NSW 

SQIDe. rindinssderiv~ f;t;'QlU :~lysisof' 'tne.Grong. Grottgsllrvey data in 
rell1tipntq.the, patteX1l$ Qf' f~t"ln tl."UOk utilisation are stmlllal:'ised, here. CO$ts 
~ree$timatedusingthe ·~bove opsteq\JB.tiQn ~nQt byaudit:Wg's.ctual ,£axm 
expendit'Qre.Pe~i.led 'lMtltodoloSY 'and: results ,a,:re reported in Risbet a1 
(1990).~ 

Si.gn.ifi~t q~tit:tesof £Q\l1" .gr~,;in tYPe$ l-lere . trucked by S8lQplefanns 
durlns. 1986/85 •. The$e,~ere, inoroerof importanoe, wheat ,oats, harleY' ~ 
lupina. Theave~e volume. of grain ·truolted pm: sflIUple farm, .double-counting 
um.in. handl..ed ttdce. was 1424wheattonnesequivalenthMl. It was estin'lated 
that 7·4~. percento£t.his,quflnttty hudeliveredtQ off-tam· destinatiQt\$ 
Hhilethe remainder ·wa,sdistributed on ... .fann. In :relation to ·of£ .... fann 
de:Liveries;apptP}(ilnately 16 perpentof~~n· \.Ja$ deli,\tered toGflA depqts 
:Wbilethe. remainder ,was delivetecito pri \'ate de.stinations . Fifty per cent. of 
£~ d~livet'edgra,in.to more' than one {.iltA depotalthoughnQfa.rtP$deli vered 
tomorethah three •. A$ would 'beexpeqted, famers usedcloserdep<>tsmore 
extensively than thosefro:theraway- The \lllweightedmean one,...~y distance 
tt"avelled'Qy trucksf+,OUt f~tQ. GHA de,pot ~ 19. '1kilomett'es. Approximately 
76 per'o~nto.rallgrainlmrvested: was tru.ckeddirectlyoff-farm from:poiht. 
o£hawest(either' with Or \'1ithout~(>¢ltstorageon-fa.m of less th~one 
week·) J 14hile the remainder was delivered. into fa:rmstorage. 

Tll~number f' type and oWJ;)f!rship of vehicles used to CJ1:t'ry grain :£01;" indi vid\.JBl 
~pl.,e 1n:t1PS ~e're diverse. An' avera$eof a.41trucks'~ereused per :farm. 
Howevel",62percentoffarms used three' truclts Or less w Twenty nine per cent 
otall ,t:t'1.'lQlts utilised by individt,.U;l.l,sample farms wel"e$olelyowneii by that 
flUm; ,,a similarnumberl.:e~epa.rt",oWJled :while app:CQxima.tely;39 per cent were 
ClonttaQwrs' vehieles ·and,5 ~rcentwere hiI;'ecior borrol~ed •. Fifty nine pel;' 
cent of sample fa.tma \lSed a. .Gombi~tion .0£ owned Qr. part-owned trucks and 
contractOr hil'ed tl:'UCks J 39 per oent 01: fa.:rms used,otllyolmedQr part,...owned 
trttclts while only :Ohe farmrelied~"{clusivelY' :onnon-ownedtntckin,g. An 
a,ver~e of 1. 92tt'UGks . ~ere own~ o.r part-otomed .. per sample farm.. Tb.irty per' 
~oentottrucksidentified Qa~ied grain fOt'UlOre. than . one sample 'fl;lrtn. 
Stnaller tI."UGks tended to be Qwned or part-owned by-sample faX'll1$while larger 
l~ruob:$ tended to bec.."Ontra.ct vehicles. Non,...cont:rflCt trucltswere used fQ.r 
a~imate11 80 per center off,...farm deliveries with contraot tJ:Ucking 
accounting for the remaining 2Qpercent. 

The toWeoat per sample 'farm in relation to O,vn grain delivaryduring 
1.985/86 ·~$6019 ,consisting of 11 per cent em-farm delivery CQsts and 89 
per oent off,..farmd.elivery costa. Seventy three per cent of expenditure was. 
tot-owned, :pert ... owned.8.I1d hired orl.xlrrowed truoltswhile the remainder was 
fot-contract 'trucking. Non-contraotgraintransport expenditurecomprised57 
per cent fixed coats and 43 peroent variable cost!;; t' "the major components 
"being depreciation and interest{~10 percent) followed by fuel (16 per cent) 
and registration ( 14 per cent). 

SOble 'o&;tegories of trucka tended to ha.ve higher levals of utilisation by 
individual fa,rmq than others. The highest category (largest) truck/trailers J 

:rlgid .... bodied ritld art.iculated non-contract truok$ had t.he highest off-farm and 
overa;!l utilisation per truok per farm where used,. 
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Grain, use (includiI'lggrf;1l.n transported. on behalf of otherf'anners') accounted 
'QIl aye~e £or111.>eroent oftu:mual ,truclt utilisation 'pert;ruok, although 
such utilisation .. ren,ged from an average .52: per oent . in the~eof large 
ri.gid"':·bOO1ed .btucl<s to 97 per cent. for large flrticulated trucl{$. 

5 .·~Sen$i;ti vi ty! 

Followingthemethodpf~leyel.' and Sparks (1987), the sensiti vi tyof total 
gr:atndelivex'Y ,aoststochangea ine~h paX't.icul~ ,,~iable .fW,$. tested .~The 
cliAnge in. total. coat. 0 is given by: 

'fCo ~ tbe; total cost 'using the base model vall.lesi 
Tel. :: 'the- 't;.QtalCo$t using ~elllPdel vJ:lluesexeept £01':' ·the ,nomiMted 

V'$.t"iabl.e ,...,il1ch is inot~a$ed 1>$"20 ~l:'Gent; .and 
''ret :: the total QOg't usitlgbaaemodel value$exoept for: ,thenot;ni.~tEil 

variahl.eWlUch .isde¢reasedby2Q :Pe~ent. 

For .Q. ba:sic,ltlOdel ,the followin,gasaumpt.ions we.remade: 

;.o.One""h~ di$t.a.nce :perg:rain deI:i;vett is 20 Idlomet:rea~ 
.... volumeo1:'!itt'a:in to be deliveredpertruok pel" year ia700 me; 
- 'tbJa. represenw 75 peroent .of the armual llSe. of the truck 1 
... the ·truck ie 15 yeat'sold., pet:roldriven" ~~11' registered and 

l:nsuredagainst th:tl'dpat'typrb~rtY~e; 
""itis loaded ttl itsma:. .. ·dmQtn le"al limit.; 
- thedr!vet' ~iyeda ,wage at the farmhand :t'4t.e. 

To illustrate 'the results J Table lShoWB the ohange in toW .co~t$ fot' 
several truck ty,pe$ca\.1$~.by-¢ha.nge$ in the fuel 'P~ioe J thlck ·age .. and 
ave:rt;lge on~wa..V' j9urney di~d:;ance. 

Table 1. Per'oent :c.bang.ea in total cQstsoausedby plus and.nlinus20per cent 
changes iJ1nominat:ed.Yariable 

Baslo l'1gid tt1lOk 
Small t,~/tt'e.iler 
~ll~rticulated truek 

Fuel price T:ruck ·t).ge 1):j.sta.nce 
% % % 

1.2 
10 
6 

... 1.4 

... 21 

... 38 

27 
17 
10 



:The:m¢st intluent1td 'Variable-.s "We;J:'e round to be the volume of grain carried" 
tht! .a.v~e ,ooe"~"a1journ~ydiSlta.noe ,~ thegegreeof loading (l~here fixed: 
Q~ts were le.~$ than. V'tlt"i4bletxlat$ ,~ a propol'tiQn of ,totaloosts); :$Pd 'the 
age :0£ ·the truck" its, 'replacement value and the pet"Cen~e Qfannual 'Use 
~preseuted(w~ere fixed oostswerel,t17eater tiuulYax-inblecQsts)., , No elear 
~latlQnahip~: fQ\~bet:Heen tl.ve~eeoata and trud~si'Ze (oategory) and, it 
is ,~~tedtJw;t ll,lrger tJ."UQks h1Ouldbeunder ... utilisedat the levels of \.I$e 
bypotbes.i$¢d. 

Q ,3 Compa'1"iaouQ:f'eosts ot £ourgraintruckirn(QptiQr):S,. 

The sensltivjJ';)1l'of'to.t.alcost .~, estimated by the~boV'e ·equationtQ eaeh of 
the'k,ey vttriJlblea (thflvolumaof ,graincarri~,.,thea.ve:rt1ge one,..way JOUrney 
di.s~t the d.~g:t~eeof loading, tbeaseof thel::rU¢k, its replacement value 
and thepel."Oentase ,t,)f~ualuaerep~$en't.ed) t~ tur.tl).e):' tested tOl:' foutt 
~nlY' used truok;itlgQpt.ions,88ain va,rying Qnl~one vat"iableata time 
f~t.he ~elnodel. Th.eoptiQM cO$idered were! 

1: .'t)., h~lG rl$id2 .... axle truck l'lithe, lnaxl,nl;Jm loatl ca.~i ty of 9 lvtes j 
2: the srone .truclt l'1i tha,6-W"t.ecapac.i·t1 · pup·lsitlgle 'a;,.x.le . trailel" • 
3! a3- nr 4 .... a:dear.t.iQ\11a~ed: vebicle wi .;b a Of.lpl.lOity of 18 meat '.e.nd 
4: aoont~t trucker,l'Iith 'OQsts oalou1 

.. atoo. t:t(!Cording to a generally 
obtainable (;ontl1.lQt l11te. 

To· illust"X'ate, in relation toavex:agediatance travelled pertruclt journey, 
AD; the total CO$t." $TC J is given by 

Opt,ion It $1IC·:,: l30.9AD + 1298 
Option '2~ .$'1'0 ·::64 l 2AP + 1728 
OptiWl 3:, .$TC:: 49.6Al) + 2.852 
()pt.iol). 4: :$TC ;:5~50 :if All (::; 17 ox· • 

$TC = 77(Al) - 171 + 5250 if AD ) 17. 

The :greph :of the$e fUDO,bicma(l"igure2a)showstlmt ,totalOQs"t. is least:for 
·theba$io :t'igid trucl<: tor disU;moes lesa than .aboutS kilometres, for tlie 
truok/tl;a:i.le~ ;for di.stanaesfrom about 10 to eo k.ilometres 'and f'ot'the 
art.iculated 'truclt for longeX" d.iaUmoes..ijowever C()sts for these threeoptioos 
do not appear 't.p. vary greatlY' fot' di1:ltanoes less than about 25 kilometres. 
The oontraotoption is gen.erally expensive. 

Of parlicular interest is the relation between total costs and the de~l:'ee of 
l.oodin,g.Figtn-e 2b$hot~s that the degree of loadipg influences Qosts for the 
rigid trt.ICkmorethan for theot.her 'truck options. tiJhere tt'UCks are loaded :at 
:Ol" below theroaxim'lIln legal limit, the t:ruclt/trailer has the 10l .. -est t(JUll 
posts :followed in order 'by the art.ioulated and .. :rigid truoltsand tbeoontt-aCt 
Qption, although contt'BPt 'truck;lng is likely to be cheaper than use of' the 
ril,(id tr\.1Ck loadPdto lese than about. 65 per centef its legalcapaci ~.~' • 
Where truck$. nl"e loadecial:xNe legal oop$city t toW costs renl8.in lOWest .ror 
the truok/trailer but are less fo~ the rigid than, for the articula.tedtrt:tak. 
Ate. load level of over 200 percent. of legal capacity costs for the rigid 
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trucltappr.oaoh th.Qse £0:1: t.he truckltrailer .. It C'.an also be seen 'the b;\sic 
rigtdtt'Uclt loaded. to about fifty pel:" cent QV'~t" its legal onpa.ci,ty hfl...~ 
:$im:tla~ costs to 'the legall~ loaded 'truck/trailex". 

!ll general 1 tota 't~ai:n transport costs were fOYndto be least over the 
wld,eat t'angeo'1' .. ",Jl variables eons5dered for the t).:'ucit/trailer. follo~ed 
reapecti vel.v by. the artioulatcdtruckand the basio .rigid truoltwith the 
aonttao't, opt.iou,@)$t expensive.'~hile this indicates preferred truoldng 
ohQic~sfor thesi tuationexmninoo f thea'bove finding$; will not necessarily 
hold :for situa:t.ions that di€fel ma:rltedl,y front the base :moclel~ UltimatelY1 
'therefot,~el theappropri,ate ohoice of truclt should be ba...~ed onevalua.t,ion of 
the lXU"ticula"t' farm S1 ttultion. N#)tepc'lx-t.icularlyt.ha:tqueuing cost.swe:re not 
~rametised in the ol,trl,'If!t1.tmodel due to lacl{ of adequate rulUl, even though 
"they. 1~ereco~'1$idered to be significant. det.e,rmirumts of truckingc.osts ~Thig 
biasest.he mocielaga..ins,t US(~ of t.he contract option, as 'the contract rate 
r-etl.oots a, built-in queuing cast .• It probably also biases results against the 
use of larget'truokat: .. ~lVhel"(: exV~nsi\'e queuing is expected. t:.hese option.-s are 
thel:'t'!fote likely tooonlore at:.tra.cthfe .. 

5 ~5Comparison of some findings from the cost JllOdel and farm survey data: 

Ft"Om \t.be oostmodel. asaum),ngatarIner owns a basic rlgid .... bodied trUfi.k,. the 
~ition of' a~iler is lil(ely to be a viable means of :r'educlng a.vet1lge 
costs. Howeve,t", there were teM truokl trailers identifiedwlthin the Gx'(mg 
Gron..q suweypopulation, Thu :te~on fot' this tnflybe that. f~rmera choose to 
ovet'loadtl"uoks :rather than incur the oa.pitnl c{)stsofa. trailer whiohmay 
have littlenaeotlier than for the ~riage ofgre,1n. 

Rigidtruoks Hitha~imum load capaoity of about 12wte- were the most 
oO!lll1only identifiedtruok type ~ This is consistent wi th tJm findings from the 
oost model that. they are likely to be a good e<~onomic option. It i~po$sible 
that they Here !nore' popular than truck/ trailers due to their greater general 
usefulness fot' non ... grain taf1.lts. 

From the ~oat model it was found that o~~nership of laxber true!\'; types \vas 
unlikely to be economic unless c.os\:.s could be spread over higher levels of 
utilisa.tionthan the average le\tels determined for s~unple farms. This could 
be l!Ohi~ived. fOI'example, by shared o\qnership or by \~ontra.crting on behalf of: 
othet~ \su.~inesses. As expec:;ted. fflrtn survey datashm{ed tha.t. smaller trtlcks 
tended to be o~~ed or pa,rt-ot .. 'tled by sample farms l.m.ile larger trucks tended 
to be '''"'Ot1tract vehicles. 

*' Qtle'Jing costs tna.y be viewed as an opporbmi t,y cost of idle labour and 
~binery associated Nith the truelt and a. potential opportooi.ty cost. incurred 
if' harvesting qpemtioos ru."e stalled (Kerin, 1985). Larger trucks require 
fewer .journeys to ex.ecute a gi VtIn task t.han small er t1"'tlt~lt8 a,nd hence are 
subj~t t.o lower overall q" uing times. The rate of queuing costs howev(~r is 
likely to be higher for larger vehieles. From ('U'.tta presented l:ly Kerin, 1 t is 
probable althclUgh not oertairl th~\t queu:i os; cos los td 11 be higher overall fm,' 
smaller trucks tha.n foJ' largE1r t;ntclts. 
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From the Gost model ,also, c-ont~t '[,t'\lOltipg'was fotmd likely to be ,relatively 
e~n$iveexcept ·wher-t; volvme$ to be. car,x-ied ~re. low or when comparisons 
we:t:"~ ba.sedQn, costs :forfa:mn""own~tr.ucks n\l}Wer t.l'l$.n,say, five years old. It 
W13S, found: non~tbelesa,~t uae .)rcontract trucking by $8Dlple f8.t1QS was 
quite ,extern:;ive!. ~Qtltract truok$~tied t~enty :per cent of grain deli'\'ered 
to Qff-farm destinations bYseunple farmsd\.lring 1985/86. 

Possl.ole reaaonsfor ~$ing C()rttract truck.lng inQl.ude t :fi~tl'1,tlle need to 
tnE:etshortfalls in. fa.l:'m.-ownedtrnokilllt res(:)\~roes due . to. either the ':peaking.of 
deiIland tortruckingCfl~it;y atharv~t time ·or in the event of truck 
breakdowns; .. $eoondly, the perceived Ullt'eliabili.ty ,of fa:ntl~awned trQCks where 
delivery distances are high; and,thitrlly, t!;"Ucltowner.$h:ip being considered 
q,nJustified by thestnall$cale Of farming operations • 

'6. COnolusion: Passib,leeffects of charutes. to the grain t.ransport, industry 

The 1J$eat' SllU:lller fa.rm~owned t~ i.s likely to ~. more economic if peak 
handling bQttlenecks B.l:'.'e:teduo€ld under ,acampet:Lti ve grain. :handlingaystem 
but less economic if longGr average fanp-to-deatinationd;istances result. It 
is !K>asible that, ,due to their high age. JDa.tlY' rBl:'Ill tl:VCM will be tmSuitable 
for .greatly increaaed haulipg distances~. If thet'ight·i'al;'II1er decisions .~ 
'made average and~ven toW tl:'UCkirmcosts .lJlE!.y be reduced bysuoh.cbar~es. 
Further work is required, particularly inreg~tothe QOstsandhenefi tsor 
(m~£a,rm ·storage ot g:rairu;;. befa~ theeffectsca:n be predicteda.nd farmer 
respcmses optimised. This .. paper. presEmts . a method .fot' e$timati~~d 
compa:ri~, thecost.$. of different truCking optioll$under va.rying .g;.tuations 
and also pl.-edicts ~numberof likely outcomes tmder Ma,verage grain delivery 
scenario for iud! vidua.lfapns in Southern NSW ptior to deregulation of the 
wheat mai:'ket. 
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