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What Price for The Rigl:t to go A-Droving?
A Derived Demand Approach’

Fatmata John, Oscar Cacho, Graham Marshall
Department of Agricultural and Resource Economics
University ot New England
Armidale, NSW 2351

Travelling stock reserves (TSRs) were established in Australin as a way of allowing the passage of Jivestock
1ha)ugh acmed lands to facilitate stocking of new lands. Subsequently, they remained important as a way of
moving Hivestock from property to property o from property to market, Today, the area-of tand dedicaied 1o
TSRs in NSW is estimated st 2.3 pflion heetares, which are used more as a source of feed than as a livestoek
thoroughfare. The value of TSRS as a source of feed is particalarly important during drought periods, and
pricing of access for walking stock has hecome a subject of eontenuon within the Rural Land Pratection
Boards tRLPB). The prce of TSR permuts Tor walking stock is considerably lower than for agistment, thereby
compromusing the capacity of the systent (o be sell 1undm" The objective of this study is (o explore possible
priciug acrangements using a derived demand approach. A represeotative dingar programining wodel was
developed for & fars 1n Nyngan, NSW, The model was used (o obtan estimates of the demand elasticity for
TSR services with respect totheir ow prive, the prive of supplemcnwr&- feeds and the poce of wool. The
effect of drought on-these elastivatios was alsoexplored, -

Introduction

In days gone by, vverdand droving was the only way of moving stuck 10 Austmim u\ki{mgu 1977). Droving
routes were ostablished over a perod of 10U years, orginating as a way of allowing the passage of Iivasioek

throngh setled lands in order 1o allow stocking of new Jands. Thes aubs“qmnﬁy remaiied important for some
time 95 2 way of moving livestock from property ta property or from property o market. Tuday, the routes
used for draving sre known as Traveliing Stock Rewtes « TaRs). Stock routes were originally established us a
massivie web of unntegrated vross-country rals. With tse, this web developed intg an integrated pattern of
well-defined rontes, New South Wales. being the oldest Austrelan colony, pioneered the development of
stock routes and of & formahised infrastre.ture for thair management and nraotenance {MeKnight, 1977).
TSRS pecupy crown lands reserved by the NSW Government. Over Lime, watering points were established and
various laws were enacted to grotest both the stock routes and the adjotning landholders {Hall, 1Y87). Over
the years, however, the deoving use of TSRy has devhined as alterrgine transportation technologics have
anisen $Siong, 1993 Presently, TSRs are predominantly used for supplenientary feed for stegk,

Values of Tand allovated to TSRs other thun 1or grazing have inereasingly become recognised. The stands of
native r2mnant vegetation within TSRy have beeome important for their own sake s well us for preserving

“natural wilidide corndors which Hnk state forests and other reserves that are vital 1o native fauna and flors,
Capservation of remnant vegetaton within TSRS 15 not necessarily inconsistens with their use by livetock,
Management plans are currently being formuluted wish the aimof maghmg ut negeptable mmpm:msa
hetween tire bvestock and eonservation demands on TSRs.

Overgrazing has oceurred at Himes, especially during dry spells when there w shortages of feed and water,
For instance, i the severe dmught of 1964 10 1967, hundreds of thousands u* sheep and cattle were put into
“The Long Paddock™. Mobs became completely immobilised due to shortages of water and feed, Severe
overgrazing ovearred and several stock rontes were ultimately closed {Hull, 19873,

A derived demand model for TSR services is developed in this paper. The model, o lincar programming.
represestation of & representative farm in the Nyngan District, is used 1o estimate demand elnsucmes for
walking stock on XSRs \ml respeet 10 permit, wool and-oats pnces.

" Paper presented in the 41st € ufe:rmw of the AARLS‘ 1997, *rm: authors wish fo express their appreciation
1 members of the Nyngan Rural Lands Proteciion Board and the case study facmer whose aonmhu!mn imada
this study possible. : ,



Background

~ The Rurat Lands Protection Act placed TSRS in NSW under the control of 4 network of Rural Lands
Brotection Boards (REPBs) which report to the NSW Minister of Agriculivre, There are 57 districts in NSW
each admmistered by aJocal RLPB Each Beard is administered by eight directors elected by local
Tandholders who pay 1ates o cover the running costs of its operaticn, Each Boand is an sutonomons entity
fexaept for cortan fmctions preseribedd i the fegishationy and is supposed fo be run ag a cost-efficient business
for te benetit of vural andholders ePrell, 19941 The activities of each Board are funded fromitwa sources (1)
+rates pard by focal sandbolders wheds are based on the sesessed carrying capacity of the land and (5i} revenge
derised from fees charged (v those renaog lxestovk'on TSRs (Hall, 1987y se of TSRs for livestock can be
onan gistment basis or on g walking cor ravellingd stock basis, For agistiment, e permit altows the animals
to graze on & particula reserve for a speaified penod ranging from one to four weeks. The permit can be
renewed af pecessary A walbing stock permt requires cattle ;ﬁm} shieep to cover a distance of 16 kovand 10
Koty ey ey, wspmrmzh

Fach RUPB s autononty m sethinganasges for agsunent. Sastment charges are yfnex.ﬁh set with reference
o e ate sgsiment Gues charged i the distreet. with wduseount novially applied i recognition of the
additional westof employ g drovers o shepiend ageted tivestock Tvomasy, charges Tor walking stock are
sgt nfsormiy avroass NSW by the Memister of Agriculture, based on & tocommendation from the Cote Council
o RLPBs Daaly ohaegesdor the TSR permt reguired woowalk stock ae vopsuderably Tower than those for
stk oa 18R en an agsteent Bass The antount by whne b waiking stock charges ore set below agisiment
chorges appears Gy be greater than can be expl asned Py walking stoek hasamg a Jower feed conversion

eifeioniy thas agrand sk sive iy adimonal enere s coperndod By the former categony v

Current Issues

T vecent mes TSRS 1 942 atiracted setrs Lot arss Transpart tzohaolegy has rendened the mrgml purpose
of TSRs vsedate and. os poted above. thers w an noreased demand tor now-hvesteck uses of TSR« Prcing
and yegubiton o watiase stock Juse Becoeie g sulieet of corsiderable comtention within RLPBs and their

comttuenvies For instanve, each vear there i a et on put tarsard at the NSW Lmnexs Annpal Conference
sequesting that the TSR system be dsmanties

Ther et g reasons Pt boowasd by landbolders fxsx ﬂp;m! ag contrnuation ot the TSR systea. Firstly,
Cdespite stied pedicy. revenoes eamed by most RUPRS fross graztug pesmts do not gover the costs of
opetating the TSR svatem Thus it has o been gncommen fof e enue Trom rates levied on constituent
Lathokders to be s io epows sulenlioe TSR operating vosts, Seoomiby, vnly o smalt minonty of mépayers
use TSRs. Much of the use 1s By non ratepayers. fisTuding deabrs whi buy moebs of sheep o <attle and travel
asbor agrston TSK Henee, there i resentment that RLPEB v, apavess gre croscsubsidising other wembers of
the cemmunity. Furthermore, TSR ase - onpetimes percenedias bemg poorty nmnagcﬁ resulupg i dund
uiegmmmt and spread of mamal dseases and pcm

Tt is hypethesised that an xmpm.mx vanse 14 mh al thess sourees m" oppaseon te the continpation of the TSR
sysiem 1 the exrenng regulatory and privieg amangemen's forwalking stock. 1t tsexpected tsat if charges for
walking stock were set eompetavely 1as s thecase with chatges for agistment on TSRsE, sevenue from
grazing on TSRS would increase considerably, thereby reducing or elirminsing the nead for revenue Trom rates
to be wsed for cross-sebeidising TSR eperations. Also, lgher prives for the use of TSRs by walking stock
svoigld be expecred to result in a reduction in this edtegory of use, with a mwﬁeﬂm share of this demand for
frazng possibly shifting to twe agistment category of use.

Study Area

The Nyngan RLPB distict1s about 39000 ko’ in size and extends from the Queensland Border in the sorth o
Bnmhh and Nymagee m ihe south and also extends tothe botindaries of Warren Shire {Cunninghant et al.,
19823, The district Torms part of the so-calied Nogth-South drift-way vathin which an interlinked network of
T5Rs extends fram muihc o Queenstand throvgh westeon NSW (hut cusuof the Western Lands Division
boundary ) iy sorthern: Vietonia. Use of the deift-way was greatest during the Jatter half of the nincteenth
century mic!(m;,hu 19771 Tradionally, the dnfi-way wasused by dealers or graziers to capinlise on
seasonal variations of {eed availabilisy, and related variations of 1 ivestock prices; along itg length, Siuck
acquired inexpensively in feed shortage sreas by dealers or graziers would be walked considerable distances
Cteyareas with current greater feed svatlabiliy where they would be fattened and eventually Sold. Even though
matorsed transport hias essened the importanze of the drifi-way for this purpose, soitie dealers have continued




ths strategy Out of a total Board area o3 1.8 mllion ha, the rateable frea is 1.6 million ha, TSRs sccount for
aboil 35,000 ha, or 2 2 peecent of the rateable area. The whole area has sn assessed enrrying capacity of 1,6
wilion sick (Predl, 19941 Overgrazing daring drovghts is a major contributor 10 land degradation in the
dirtrict {Cunmanghan ez al, 1983 The low quality of feed dunng the dry season, which lasts for about eight
months. neeessites readity avadable supplengents for stock to subsist on, and TSRS remain an important
sngree of suaplemensany feed mNspgan RLPB distaet.

thm&' Tremds 1 the Use of Syigun RLPR Travelling Stock Routes

Tremds i the tatal s of TSRS across the distoct Tor vanous purposes are showit in Figure 1 Tor the six-year
pord v PR T99S Ulse s measecd i toetal head days A head tsheep or cattles day refers 1o one day
spent on e TSR by oue Boad of fise stock 1t 1s appurent that over this peaod, TSRe sere used to 1 much
gredter extent tor walking than tor agisting sheep: Use of TSRs for walking sheep, however, was mach hrgher
Wt the hegnzange of the ;m;w. sl drouphit condittons peovarted, than towands the end when feed onTSRs
s SCdi

e S

Frgwrs b Trends i ahie use o '}” Fﬁ 5 0 *m Mm,dn Rﬁi W) Umms o mikm;. s«m,}. sdand agmm::m d’ii
E

Comgrsely, TSRy were nwpd more ko cantie on an agistment basis mzm o Mikmg bases Compansors of the
segree of pse ot TSR by sheep and vantle requres that smbers of respeaine bead davs be adsied 1o

Pt fow the appred ctabiy groatet feed domands per head day i the Grae of cattle. Such a comparises would
poguare Bead dags torvattde o be mmplmﬁ b a factor of about ten. Tty upparent that after ae-oysting this
fterr, tha sevatest demand oves the ws sear peresd for grarmg on TSRs vomes romcattl.  gistrent ¢ Tabke

i dullowed by walkeng cattle, waiking sheepand, lastly, agistment o sheep. Oserall, use Of TSRs for

agrsting stouk was greater thas Jor watkng stock Thes was not expected, gventha fees charped per head for
weathsng stouk are much fower than the “eos sharged for agnstment,

 Table 1 Averase use of travelling stm;k sastes from 1994 0 1995, Nyngan RLPB dotrict

,‘* sestock Class - head davsiyear ‘ Sheep days tq‘iii‘iﬂlcunz

- Walking Catle ‘ CIRITLAG 79020480

Walkiog Sheep , 6788777 417326063

Agistment Cattle : ; 18,073,143 108,198,890

AgistmentSheep 419056 381434
Previous Studies

The majoraty of stucies on TSR have focused on ynﬂmnm&mm! issues and biolopical classification of ;ﬁnm
species, Wilhinms snd Mewald 19911 stutied the savironmental values of TSRs in the Anmidale distriet and

concluded that these TSRs do have inporiant envicormental values which merit recopaition and continuing

. positive management by the RLPB. Fletcher (19933 and Strong {1993 carried out vegetation surveys of TSRS,
i the Glenn Innes RLPB district. 1o assess the conservation vatue of the remnant native vegetation and to
define relevant management practices. Other studics by Hall 11987) and Hampton (1988) focused on the

wnslple purpose attisation of TSRs. Hampton {1988 reviewed the multiple options for the managment of



'I“%R» in NSW while Hall (1957 yconducted a strvey of the (‘ﬂm\m district o the issue-of mulnplo. use
plasning for TSRs

The mathematieat prngrammm;, appredch has been popular in the estimation of detived demand for rrigation

seater. Pl 119691 psed hes approach todesve regionat demand schedules for water i the Yanco Trrigation

Area, he estimated regional demanmd by apgregating over denved demand-estitates Gisser (19701 used

parameirie hnear programning tocanstrset demand schedules for importing water foa river Dasin in de

W5 A Brges Clark et al. v1US6r modelled short ferm demared for wvigatin in the Murnimbidgee i
“olcambally Trrigation Arcas of southerm NSW.

The oy sundy on the eoonenss of TSRs that appears to Bave been undertaken 1s that by Chuistiansen £1990),
who used Gring marmn anatysis fo assess deovang and Jeasing of Land a5 alternatives o purchasing land in
order to enter ov exgand beel sdistey prodiction The present study appears o be the st attempt torapply
m.mm demand technigues to determine the value of TSR

Method

The Representative Farm

Avase stads tanm tom Nuagan REPE tistuct was used a8 3 B foe deseloping 8 reprosentatrve Garm model
Civen the tume and resouree oomsinants of the stdy, @ was fot teasible T estnysie the demand for TSRS hor
eavh 2 the 378 tarms m the R PR dianct and theseby desolop an agoregate demand schedule. The case stady
property was nomiated by the REPB Ranger as reasonabiv tspival of the properties i the Nangan RLPB
distrct using lovat TSR~ for grasing

The area of the representates @ L is 2 6Stha, wals 1, “ o ated 1o natural and improsed pasture and
Q00 B toerops, The taim fanuly s the magor source of Talour. prosubing sboul 2o00 boups of fabour -
annuatly, while hured Taboir employed on g sl basis tally wontribates another 200 bours annually. Apant
from fured Tabour for on-farm actavties, drovers gre hired when nevded (o sanage estock on 2 TSR In
general, one drover can manage up te L0 sheep at atime Croppng 1 imited 10 ceseal g prxducton
twheat, barles and vatst As alt crappig s a devkand hass, vields are aghty sensitove 10 seasonal
conitions. For mstance, the yvields can be as fieh as twe tonnes pes heetare 1n 6 good seasen and a5 low a5 08
topney prr heetare mea poor season These wmps are produced ey Tor the sorket except for outs whichean
alse he grazed dunng desught condibons ;

Merinoeses are the meyor vestock avtivats, folhowend by catle for fattening Around 2000 menno swes are
typically run for lambs and wool and about tes calves are wsually purchased each year for fatensng sadlor
lurning off vealers, Merine ewes are replaced afferevery ais veurs A birge proporton of the srea of the
representative farm is allocated to pative and improved pastuse Thete are afwnt 1450 ha of native pasture
aod 250 haof improved paamre Improsed pasture vanunes are seestal halied esory tive years.

Due to variable climatic conditions, seasanal feed sherteges can snse. Under such cltcumstanes, the case
study [urmer supplements feed avatabulity by pms.hmmg aare aod sometimes by puschasing bay. The
representative farmer also supplements pasture feed by wrazng sheep o1 TSRS v an agistment or wilking
stock basis. TSR are consi®: o by the farmer a< «a impenant soures of feud for Tivestick.

Relevant information regammg Tarmyy resources, constraais, production oromsaben, operstion snd production
ativities wepe provided b the case study farmer. Inforantion reguired 10 develop gross muirgin budgeds, and
estimate livestoek feed requirements asdLp coeflivients was ;:itamnm from Panck £1994), Imma and
Llewellyn 11994 snd T urvey t WR%} : ‘ :

Model Ductiption

The tepmcnmuw farm mosdel was developed withis & lmcar programming {LP) framework. The oltjective of
the represeptative farmer s assumed te be maximisation of annugl gross margin, The objective function ‘
incotporares gross margins for crops and livestock activites and vanable costs associated with othee activities
of the representative famy, Variable costs refaling to pusture enterprises, hired labour, TSR pimit fees, costs
of hiring a drover and supplententary feed purchase on s#ascmt busis are ineluded in the riodel 2. negative
ﬂ&;@:&.tsw Yunction coelfi uemz. CHIE :




Cropy. g Activities ;
The cropping activities included i the model were wheat. barley and oats, The yields of esch of these wps
was sseurmed (o be 1.5 wonnes per hectare. These crops e prowa specifically for market, The farm-gate prices
of wheat, barley and vals were assumed 1o be $185, $170 and $130 per tonne, respectively The resulting Eross
s were S166, 3151 amd $146.per ha for wheat, barley and oats, respeetively. o
Livestock Activities i » B
Buth sheep amd cattle detsvanes were snvoeporaed 1o tie model. The sheep actvity imvolves mierino ewe
preduction tor wool sod Lol meat. ahule the ctle activity invobses purchase of young calves for faitening
o sgaters, The gross margers tor tiw sheep and cattle sctivities were estimated 1o be 353 and $331 per hiead,
rospestin el : , ~
Pasture Achvities : R ' .
Pasture snctavatees spcmle patse and srviprined pasture production Tn the mesdel, 80 cot 1y inesirred 1o the
i pastiore actavity. Th vosg of snprosed pastre produchon an g vear wiv esumated to be $1958 per ba
Both st and erprosed pastires ar prown manly o prosade feed for the Ivestock enterprises The
wppertenty e wansier pastan feed prowduced i one season Lot followang seasua wis mcluded st activity
wrihe model Three such avis eties were icluded For gach of nateee and smproved pasture ithus six wathy, for
Transdies fovi g sprng o sumiter. «by sumimer Yo autunn, and (0 autimon o wanler An seavaty for feed
transivr Brom W anten 1o seaug was et ancluded siee wander 1 the maest Tennng season i terms of feed
supply ‘
TSR activities ; , :
Use ot TSR can b om an agssven? of wathing stk basss TSR use can be exprossed in head days for both
agistnent smd walhing waos The sunder of Bead days s gisen By siaitpivaeg the number of stk uwng TSR
by the rnber of dans fer which 100 ss tabes phaces Torguahity for 150 o0 of TSR, perorts are purchased
b the RUYB at S 20 por sheep day for @ectment. and $0.02 per sheep dus for watking.
Sanee the reprosentativg Tormerdus ey fow vt 8 was assiered tha only shieep could begrazed on TSR3
TSR waiking umd TSR apistizent astis ey wor * snefuded for cach of the four sexsens sihus there were eipht
TSR actwvaties an Wi Haning a droser s necessiry when agisting or walkong stoch A lured drever activity
tor TSR agestment was sicloded for eustiof the Dior seasons Likewase, a bared drever acovaty for TSR
walking stock was sncluded tor cac of the tour seasons. The costof hinag a drover for TSR agisument was
assursed £ be $1T0 per day winle the costal By ing a drover tooaatk stock was assomedd to be S200 per day.
Other Activities ; Sre , ;
Alfowance 1 made 1 the madel for the porchiase of supplementary deed foatssan cach of the four seasons. The
et of vats was assumad te ba SEIS ey totme in €ack ol the {our seasans. An option tar funrg Labour foc one
farm praduction activities when famgd s fabour 15 50 short supply vias included as an actaty for each of the
four seasions. The cost of Turng Tabevir s cachy season wits assumed tobe $H0 for o wirking day of eight
hours : L S - ,
Constraints St s £
‘Constrasnts sacluded i the medel refae o asaabiliy of land, seasonal feed tios, labour available for
droving, Tabour availabie for om-farm soitanes, miasimum cattle and maximum purchase of ogls a8 s
supplementary Teed. The wial land avaiable is 2600 ba, and @ reaximuny of %00 b is sllowed for the
production of crops. s constraint 1 smposed-due o limis o1 the availabiluy of suitable laad and cropping
machimery A mimimusn of 250 ha of improved pavatre was also imipoged wivabic todel, in recognition of the
_eurrent area atfocated 10 this actraty. ;

Feed supply per hectare of pasture varied seconding s> son. Feedue consiraints forcackiof the four seasons
require that demand for feed s any veason be dess e <= ¢qual to the supply of feed in that season, Demand
for feed in a particular season comes Sonkibe Tiest oo hties as well ag the seasonal feed ransfer
agivaties tfeed transterred from g sed- 5 fepvesents . 5 o5 odv Supply of feed in o particular stason comes
from prasture activities, from purchase < sats, from T304 sgnoment and walking actvities, and from the
seasonal teed teansfer activities (feed iy -x ferred inte 1 season represents 4 sourcy o8 supply), It was assumed
that fransfer frony che SEason to the next reswizr in A foss of 40 per cent in feed vais* dug (o senescence and
miting of plant material (Rickards and Passmore, 3% -3). : ‘




The feed requirement per ewe was assurmed 10 be 5.94 LSM' . 3.96 LSM, 3.76 and 4,71 LM in spring,
summer, surumn and winter, espectively. The corresponding figures Tor cattle were assutied (o be 19.62,
2185, 32 24 and 26 21 LSM per head (Turvey, 1988) Tt was assumed that feed availabihity on TSRs is non-
linuung That s, there would be more than enough feed for any number of sheep put on TSRy by the
rapresentative Tavmier, However, it was asswed that walkig stk need fen per centmore feed (o altain the
production Tevels assamed i tie gross margin budgets than du stock grazed on-Tarm or agisted on TSRS,
“Thus, feed supply per shicepday of TSR walkang stock was set a1 90 per eent of the *standgrd” seasonal feed
requirerents assumed i valvulation of the pross margin ‘

The maxunum dumber of shee pr o dn Wy Can lxxmagé Wk assumed to e is 1000, Labour was modelled as
heing avarlable from the L by and fron casual turng of Lataur, Maaimum tabaur provided by the farm
Lamily wats setat 0t hours annualiy. A mavimom of 200bours pey year of hired Tabour was also setin
recngmiton of the farmers reluctanee W tahe on oo much of a supervsion lowd

The cattfe aetiv ey o the represeniatng Tae s 4 sidehine to the sheep activity and was Hmited to twenty
Head ‘The massmum amount o oats that o @ purchased annuatly was assumed to be 200-tonses. This Linnt
s an recogntion of the Lumer s iated capacity o x{wn} amd Handle gram A fonte pf oats was assumed 1o be
equivalent to 41 8 LSM Rachands and Tassmore, 1977

Derivad Demand Esﬁmatlon

As i previous appl ations of LE medels for demmg an input demand s hedule, the analysts mthis study
amvolved iy estigation of the oway price amd crossprae effeats un demand Tor the inpat of interest
Paramatersation of the TSR walking petmt fee was underiaken systematically thokding all atber prices
constants (o abtain 2 demand sehedule tor TSR walking permss uv avoeeee, poor and good seasons. The
pricefguantity- data ohtnned could thereby be mmm! toderrse a steppedt demand tuncuon for TSR walking
pcmm :

. »
The erop yields and pastore feed supplies specified casher 1o this chapler assume an average season. e the
case of a goor season. vrep siekds and pasture feed supplic were assumed to be 50 nerceny of wiat was
assomed m an average seasan. Inthe case of a good season, pasture prasduction p® - op yrelds were assumed
tohe 15t per centof those assumed 1 iraserage 3 year o

Since wonl i the most relevant nutput from TSR use m the representativee faemy and oats the st rcic:vzmt
subshitute (o feed from TSR, the elfects of variation in the prices of these stems on the demand for TS

walking permits were of considerable interest. The prices of these iters were, in {um, increased aml dwmmd
by 105 and 25, for a total of five prize levels for wool and five for vats,

With regard g sensitivity tesuing for difforent types of seasons, himits on the divergence of livestock numbers
from: those in ats average season were imposed in the LP muodel. This was to reflect the farmer's less-than-total
flexibility in changing livestock numibers from yzar 10 year in response fo seasonal or market conditions. '
Limits on Nextbility are due to such factors as problems of parchasing/selling livestock whin other farmers
are seeking o do the same and constrainis placed on the Tarmer's Tivestuck breeding program, Ina poor
season, therefore, the number of ewes was, for any given setof prives, constrained $0 15 10 be no fower thun
80 per cent of the numbet that would be carried in an 2verage season. Sinmlarly, in u good season, the sumber
of ewes carried was cons*rained 1o be no higher than 120 per cent of the nusmber that Muiu be carried in an
average season {given the same set of prices),

Calculation of elasticities

As noted by Flinn (19769, the stepped demand fusctions g«.ncmtcd by iha linear programming pmccdum are
not convenient for caleulation of demand elasticities. A solution to this probiem used by Flinn (1976), Briggs
Clark ¢ al. (1980) and Falimi 119911 is to estimate continttous demand functions by means of multiple
regrission. Flinn used the mid-points of each step as discrete observations for such a regression. Briggs Clark
et al. used discrete price/quant..y combinations associated with pre-chosen combinations of uwn»pnca and
ums«s»pm.es. In thts smdy, an appmach similar o that of Flinn was implemented,

LM The nmoum qf’ fecd mqaurcd: ¢ maintain a 50 kg dey sheep forone month



A «lmwd demand funciion for TSR walking pmmm was estmated by multiple regre.smm for each of the
three seasen iypes Tt turned out that there was no need 1o do 5o for the good season scenano as the demand
for TSR walking permuts remamed at zero under all cross.price combinations, even with 4 zéro peemit price,
The dentand funcnon eximated by muluple regression m each vase was:

Q =4 P P Pt

where (s demand for TSR waihing wmnm s sheep daysi, Ppsathang mmm prive s pes shewp dayy, P "
price of st 1S kg and Poaos price of vais 1800 Prom the estimared demand fonction, £ was then mmb}e 10
caleulue the owe prace aind oo paee elistivanes Th;: owit prce elastiwrivad deviand s given by

(}7 I“v
= s £
d : ){*P o

i

The ehistteats ob sfemand woth respwat S0 the price wf ool s goen by

hy P
By oy wth‘ *® .-;;é“-e
P oy Ly

Elastrosty o} domand watorespect ot i vt s gmen by

e : rk’& P
B po = pect
L ;m o

The vaites of the ST Pt ders s were bt Som e « ‘X‘!ha sents of thie estmnted dermamd
functrons,

Results and Discussion

~

Demand schedules for TSR Waﬂdng Permits, Base Case

The steppd demand funcor ot wierage and poos seasoms. estimiated by 152 method detaled i the previeus
seution, are presented 1 figure 3 amd tuble 2 Thew functons were esumated using base vase values for nats
andw m}& prues,

; : Table 2 Demand for TSR walking pernuts isheep days per vear:
o1 poor, and sveeage years ander base prive kesgls

Permit price , ;
($/shicep dayt  Pooryesr  Average year
000G RR49% 2602
gaans :‘.2,23

{HYSNE 436,627 ‘
HOTH 372,627 :

U7 W21 O
D930 115,168 :
S {8 107,206
AR 6361

D530 oD




As would b expected, the demansd for TSR watking permits st any given permit price s greater in 2 poor
seasor than i an average season, Ina good seasan, hivwever, the upper limit on labor availabifity. rather than
feed avartability. becomes binding on ewe numbers Thus, sddinonal feed snade availavie by purchasing
walhing pernss has & 2o margiml value product Gand thus there is 7o demand for them even at a zero

e

i

vig o
i e
-1 AL vEAr
2 year. f
§' OB h
E@N; o : ~ :
g g“’ average i i
£ e yoar : 1
BRI 3 R S FU 5 : .
L s 0 A am Loy B3
‘ Sheep days (1000)

Ticwn 2 Phoriud o, ool dor w sBhons poisio i dn dvekage wear gl o poot war
b folalifuide

Ax e ensstin TSI pern osoe of $S02 por sheep s the dettand fof TSR walking permis was
eotimated e Bra gt o7 Baice RE IR Pl wason O 1 G AVREIED e T3 POoE seasen denand for
WIHRIR P Erts e SITAICHE 18 TN AN Wantir, wheras demamd for pesats occutred valy e saiter i an
Jveage segn Theee was te domsamd tes TSR agrsment peromts s eather of hese seasms.

e an averaps seansn the farmes would subsiitute oals for TSR waiking permuts e the price exeeds
S0 478 pur slioep iy [ paves acdee, s are substituicd m antymn for walking peoms one the permig
price excesds S8 per shery day aid the same seoirs i s ahen fhe permut price exepeds $0.08 per
ahetprdas . ~ ;

Ettects of Wool and Oats Prices E v
The estemarcd stepped demard schedules foy come of the alternatise cross pice wengibmations oo shown in
Tables Samd 4 As expoeted based on economi theors. 16 generat i 18 seen from these tables thar:
at The dermand for i snpot s thing perimitsd ncreases as tie pricy of the caout vl incredses tand the
reser s true as the prve of wool devigasestoand , :
b The densand for an snput £ atkang permitst moreases as the price of the substitate nput toais) increnses
vapsd th reverse 5 o as the price of oats devreases,



Table 3. Demand for TSR walking permis (sheep days per year) in poor, and average years for varintions
n wool price (+25% and -25% refer 1 increases and decreases in the base wool pace).

Permit price Poor year ] A:"ﬂ[ﬂgﬁ"f&ﬁrv v
{Stsheep days | +25% a5 | a8 a%%
;o e 04732 | SSRO9S {28602 | 22228
4 BN 6213 |
: G5 57000
: i AN R
: HoaTs AeAH L I
é : 10 v , 165,281 5 : :
! HEDEG : ‘ k| ; a
, i ; ‘ G
L pes o aam
{1 Coqseger T i
pis g ul é

L Table 4. Demand tos TSE walbg permit s Jeep dass pur searaan poor and average years for varagons
movat price #2570 and - 23 reles e merenes and derganes i thi bise oats pover.

i Premit price ~ Pouryear  Avemge year
L Gisheepday | 4250 | 28F | 428G | 28G
Dm0 SRS SRLOOA | 2MEO2 1 2RE02 1
" T Z S3edT o ‘? o '
LT E L R
L TR ; RIS '
P auek e

RORTE . 0

wonse 372017

110850 R : 0

0087s 292,663
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Elasticities of Demand for Walking Permits , i

Due to the linees form of the continuous demand fulictions, the various efasticities of demand vary us own»
prive and eross-prices change. Own-price and eross-price elasticities of demund for various combinations of
prices under average angd poor seasons are presented 1 Tuble 5. :

Estimated own-price vlastieities for average and poor seasnns remain in the inclustic range a5 walking permit

price increases from $0.00 to $0.06. This implies that walking permit price increases within this range will
ierease the total revenue to the RLPB from the repressmative farmer, Price increases in excess of that range

aill reduce the total revenue earned from the representatise farmer, g



Table 5. Price eloticities of demand for TRR walking permm durmg average and pour years

. Llaahmly nf demand with mspm 0 R
Permit pricz Qwn-Pricc Wool Price ——— OutsPricc

(§/sheepday)  Average  Poor | Average Poor Average  Poor
.00 0.00 0.00 0,39 (.48 D42 070
002 017 018 1 045 0 057 | 040 (.82
.04 .40 43§ D55 (.69 0,59 RV
e {176 {5 .68 (188 .74 1.26
068 135 w] 49 (.91 1.20 .99 133
{10 -2 585 S el 47 138 1.92 1.4% 276
DI2 . <6M RIS | 281 47 M 67

In *veneml the demand tor walking permits ma poor season 1 slightly mose wmmvc L ichanges in permit
price than is the case inan average season For instance, at the current permut price level of $0.02 per sheep
day. the own-price efastivsty 18 -0 17 in an average season and ~(118 in 4 poor seasot.

Analysis of elasticities undr.r altermative price mmbmmmm revealed that the range of walking permit prices

over which demand Jor pepmits semains awdi-price inelastic remiauns guite stable despiie apward and

downward variation in eross-poees of up to 28 per cent. The only cases where demand becomes own-price

elastic at 4 walking permit price of less than $0.06 per sheep day oceur 1 poor season whea cither the woel

or oats price 15 25 per cont fower than the base leved. There was no case where demand remamned oW reprict
Aveiastic ab i walking permat prive ugher than $0.08 pee sheop day

Denvated For wathing permmts beconies increasingly eross-price elastic wath respeet to wool and oats prives as
the level of permit price 1 increased. That is, @ given pereentage change i the oats or wool price will have a
grester proportionate eftect on demanct for walling pesmits if the permit price 1s higher rather than Jower. At
the current permit price level o $0.02 per sheep day, these eross-price elasticities hie within the range of 0.4
1o (185 depending on the levels ol the cross:prices. 'I'hc mg; ond of this ruree corresponds 1o thy elastizity of
detnand with respect to oats price when wool price is 25 per cent lower than its base, That is, demand for
wiiking perinits will be most seasitive to changes in thx: oals base level price when grazing is feast pmf itable,
Itis also evident that demand for walking permits in a poor season 15 more ¢ross-price elastic than is the case
in an average season.

Summary and Conclusions

The research problem addressed in this swdy concerned the prictns of permits allowing Il\’csiork tabe wnlkcd
on Travelling Stock Routes, The pricing policy apnears to be hased on the assumption that the main reasor of
walking stock on TSRS is to move them from one place ta another. With motorised fransport, however, this
need has all but disappeared. The use of TSRs for waiking stock is nowadays mainly for feeding stock. The
low prices set for the right to walk stock on TSRs distorts grazier choices between walkm;, permits and pther
aptions for feeding livewtock feg., on-farm pastures, purch'xscci freed, TSR agistment permits) and thus ¢an be
expeetd 1o fead 1o Tosses of economic efficiency. The Jlow price may also be responsible for imany RLPBs
being unatle to cover the costs of managing and maintaining TSR from the fees set for mmr e,

Information regarding the own-price elasticity of demand at the current price level would assist RLPBs to
gavge whether a higher degree of vosts recovery could be expected if walking permit fees were to be
increased. Hence, the primary sim of this study was 10 estimate the own-price fnd cross-price elasticities of
demand for walking stack pceess to TSRs in the Nyngan RLPB district,

As was expected, demand for walking pertnits was found to be considerably igher ina poor seasor thart thut
in anaverage or good scasoir. Tn fact the representative firmer's dem:md for walking permits in i good seasob ©
was estimated Lo be zero, even at  zero permii fee. ~

‘The permit price above which own price clasticity of demand changed from inclastic to elastic (the thrshold
price) in an average season fell somewhere 1o the range of $0.06 10 $0.08 per sheep dity, with the actuil level
depending on prices assumed far wool and oats. The threshold permit price in a poor season fell somewhere in



B 1}

the range of $0.04 1o $0.00. It is thus apparent that denand for watking permils is own-price inelastic at the
existing price of $0.02 per sheep day and thut this price can be increased sigaificantly before demand becomes
elastic. That is, there is considerable potential to increase revenue carned from the representative farmer by
increasing the walking permit fee toward the threshold level npplwnble  poor and average seasons,

Use of the representative farm approach means that caution is required in drawing general district-wide
inferences fiom the findings of this study. Nevertheless, the findings from analysing a single representative
farm provide useful insighis for froming the pricing of TSR wmking permits, ,

Furthermore, (herd are nsers of Muwn RLPB TSRs other lmm Nyngan graziers, For example, thers are
deaters and uthers who diove stoek ¢ hmugh the district along the notth-south diifuway. This sivdy has shed no
light on the charactersstics of the demand by these users for permits 1o walk stock o Nyngan RLPB TSRs.
This is obviously an area where fn er research is warranted. Finaily, there are also non-geazing demands on |
TSRs. A case in pointis the demand o preserye repzant native vegetation on TSRs. Analysing these demands
is ulsa impodantal infornrion is to be available 1o manage TSRS so that the vavious dmmnds for the servicey
provided by TSRs are to be most eitiviendy provided.
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