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E"stin1ating the recreation use values .of National Patks 

,Jeff Bennett• 

Abstract 

A comprehensive application of the travel cost method (rCM) to the estimation of the 
recreation use val.ues of Doni.go :.llld Gibmltar Rm1ge Nati<mal Parks is outlined. As well 
as providing value estimates that are useful for tl1c deveh)prnent of park acquisition and 
management p~)Jicy. the application also provides some impott~mt lessons for the future 
use of the TC~vL So long as some key assumptions relating to the value of travel time an'd 
site congestion are shown to hold. thtn a stream-lined version of the TCM can be used. 
111e questionnaire required tn implement the abtidged version is bri.ef, thus encouraging a 
better response rate. Survey and analysis C()Sts are therefore. Ukely to be lower,. making the 
TCwl a nwre co~t-effective decision making tool. 
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l. INTRODUCTION 

Most of tht:~ goods and sct·viccs provided by protected nmural areas such as National Parks 
and Nature Reserves ar·c normally not ditec,tly bought and sold in conventional markets. 
'Because of this chnrncteristic, dollar estimates for the values of Lhese goods nnd services 
are not rcadi.ly nvnUnblc. \Vithout dollar estimates or the benefit.«:; of natural ecosystems 
pmtection. decision making regarding the estnblishrncnt of new parks nnd the mnungement 
of existing parks i.s mode more difficult. Comparisons between altenHltivc opt.i()ns are 
com plicrued by t,he lack of H sing I.e unh of mcusurcmenL f'or the bt!nelltS and <:OSL<) 
involved. \Vithmn dollar e-Stinum~s of the benefits thnt tlnw from conservation ()ptlons1 

there is a danger thnt those options will be either ignored in decision making or 
innccurately valued. Inappropriate allocations of rcsmu~ccs tll'e thc;n likely and socictis 
wcH-heinp would be compl'Olllised. 

·ro pt'ovide information rclcvnnt to decision making, economists have developed 
techniques de.signcd to t.~stimatc the vuJuc llf mnrket(~d nncl non .. markcted goods rmd 
services in dollar terms. The estimation of marketed goods~ ben(~f1ts tU1d costs is rclmivcly 
straightforward and "''t.~IJ practiced by ectlt1omisL~. I~ involves the mmlysis of observed 
market supply h'1d dcmnnd conditions. The eMhnntkm or non .. marketed bc.nefits. and COSLI)1 

is less strnightJonvnrd. Two types of non-market vnluntion techniques hnvc been 
developed: 

• Relatt~d market or revealed prefer(!llCC techniques; and, 
• Stated preference techniques. 

\Vherc specific relationship~ <~x:ist b(~twcen the non.,markctcd bencfJt.<; or costs under 
consideration and other marketed goods; the nature of the mlutionship can be used to infer 
v:dm~s for the non-marketed bcnet1L~ or costs. Techniques using these relationships ttte the 
related mnrkct methods. One of thes~~ methods is tlte Tmvel Cost Method {TCM). The 
TCM is designed specH5cnlly tO estimate, in dollar tenns. the values people enjoy from 
visiting n recreation site. 'Ihesc recreational values nn! one type of "usc value" that are 
provided by National. Parks. The method is based ()n the rchltionship that exists between 
the non .. markcted use values nnd tllc marketed goods ~u1d services that nrc ptm.:hnsed as 
cornplcmcnt.l) to a sit.e visit. 'n)esc goods and services prilnadly relate to the ttnvel 
un<k~rtnken to make the visit. Hence the name Trnvcl Cost Method. 

Where no relationships nrc found to exist between mln ... marketed goods and any mnrketed 
goods, cconcnnists have sought to esdmatc values through examination of peoples' stated 
preferences. The b(!St ·known of these t<!chniqucs is the Contingent Vnluaticm Method 
(CVf\1). lt involves respondents to a questionnaire being asked hypothetical quescl.ons 
regarding their willingne.<>s to pay for the non .. mnrketed good under investigation. TI1e 

1 NO I<~ that CC()l!Otnists usc the notion of opportunity costs to define costs. Opportunity ~QS~~ nrc U!~: vtihlc 
()f the foregone opt.ion when a choice is mtldc. )lcn~c costs nre de,lincd in tenus of,forcgonchcl!etit.~. 
11tcreforc. rccrenUon:tl v:llocs gencratcd.fmm a mttuml nma will be u ben¢ fit when a propos~tto prot~~t 
the arcn is being considered btll n cost ifn di.wclQpmcnt proposal. is being.armlys~d. · 



CVM hns been used to t.~stitnnte the tH)n .. us<~ vnlu<~\) <Jf prmccted aretts. "U1~se vnlucs 
include exisre,rH.:e. t'lptJ<.m., quasi optkm nml bequest. benefits. lt hns oJso bcun used to nsst~t~s 
u:l«! values and the c.o,nbhmdwt or use. uud rwn .. use vnh1~~ .. the ttnnl vnlno or pt·nJe<!tud 
nn~u~. 

In this flilf'.>er. u "Study aimed at t:strmating the •··ecmntit>n v;shtcs provided by rwo Nati<nwl 
Pntk~~ ~ Dorrigo Nntu.Jrml Park ~md Gibm.IIUt' Ran1~C NntH'>tmJ Park IS dc:tuilr.d. Hoth or 
tht~;~e pnrk:\ ;tw tocmed tn tlw mwth t~tl!\t uf Nc;.~w South \Vnlet\ nnd mn.ke up pnrt of the 
Ct~ntmll ~;:\stt•rn R;u11hm:M Ht~~crvt"!) <Au~tr~thtH \Vol'ld Heritllf~c A.mtt. Becnost: 
l'(~t,I'C'iltlntll'll VldUe\ Ul't~ t:Ut'P,t't{<~d. t:ht~ lt~VdUhld prt~fercnc~ h iSCd 'T'r;t\'t~l c()St M.~lhtld is 
ttpptnpri.ut~, Th'~ ~tudy wa~ ~;arried om by f£nvir<ltltntmtnl and Re.suurcc Econon1ics ft>r the 
NS\V Nauurml Park;' and \VifdHJe St!rvkc lu HJ05, 

fJurttgo ;.md ChhndtJr f(.an~'f N••tum~tl pn~~tHH two vety d1ff:etcm cnse ~audit!.~ fur the 
oppln:ahun ,.~r tht" Tf'M 0Hnlifou •~ n htgh visitation, well tltt.velor>ed pru:k which etHel'S 

alntnst t•r.'ttJte.ly fnr \it\Uor' ""ho !\l~ty fur k~~ than nrltt day. bl cotltt"it~rt <Jibntltnr Rnngo 
'ut,rr~ rnnt'(" fur lot•~· ~t~lY ..:;:mtr)t'r"~ wHJt tnmirnnl fnt~lllue~ •n u ttHm:: rt;rnnte lrH.:nlinn on the 
(t,dD,t' uf gt dNJ~m·d wt.Jdrnlt"'" arr.a 

ln its smlpl(~~t. I rum, t.ht~ TC '!'vl W11t•" 4lUla toHr.cted frt.nn ~tUt users ;1~ H't their f)lnce r1f 

rt~Mdeot.:e nnd thetr ~.:oMl'l uf travrlhng tu the.: ,..it<~ to tM.tmme the function: 

Vt/ ~~ 

where: Vi i~ the ruHnb~~r or '<'tilL\ nmde tu tht ~Jttc by pe.uple ftom n region ·r; 
Ni is lht populauon 'J n~~uon 1.; nnd. 
·rei i~ the H.vet-::lg•~ (:utiiu~ uf mwdlinn t<) t.ht~ site frmn re.g;jnn i. 

Fron1 Un:s. t~,quattwl, it can be ubstH'ved hn\t..~ t.he vistf{Hion rttHio (Vi/N1) wnuld chnnge if.n 
hypothcUc:nJ lt:c:t of vnrying tnngnitu<.kt wns to lH~ chnrg~cl for entry t:o the siu,, ~r~t:) dtl this h 
is n<~cesMtry tt) itssume thnt, ~He vjsil.nrtii would re:sptmd to un enwnnce f~e in l.hcz :mm~ wny 
~4~ they n:spund ttt lugher ttnvt~l costs. ·nws f(Jr u pnrtieuhtr region w1l~We the current 
nvemt~c truvcl crun wn~ $15, tht! visiwt:ion l"ntlo pt'etl.lctcd given o $5 emrnm:e fee would 
bt~ the visitmiuu l1tthl predicted by the cstimntc tlf IEquntftm I for· ~t r'~gion wh<:H'e the: 
current travel ctlsts ore $20. · 

13 y pcrfbrminJJ, these t.xt.rnp<lhu:lons nnd ntu'nming mutt vi8imdon mHnb<~rs f.rmn: across. t1Jl 
regions nt ;1 nmge of di ffen:tn hypod1etlc.r•l erurnnct~ fec.s, .ftllC>rdhmty or Mnrshull.hm 
dcmnnd eurvc fot· the use of tlte she o:m1 be constrtJCted* "l1Je nrex• tJtJder thls dem;unLeurve 
is ;;m estimuttt tlf tltc totnl consurncm• !'iUI'plus enjoyed ns tt msuJt<:,rpcopl~"i' USQ oflhe 
site. A shn ple division rlf this mwl by the number <>f: peon'le <.nnr~nuy u~itll~:·me t1~trk gt.vcs 
vn csrimme or th(~ o.vuN~gc per }Jt~r·son bt~m~fil. ¥r.lds J'l~ure ctm (J.um. be axU1ifl\ilfHt:d l<> 



ruver the pu1ndutirm uf UNCr~ tiU\t l~ n~I(+;VOJH ltl tl:m llUt{:'; pcl.rttJ\1 (hJillar~t uf lh(~ :rmrtl{~Ulnr 
fJOllt.~y l~:I:IIH" HI. hnnd 

A'14 l:w~ hr'"n nolNL thr TrM ~~~ t~rutniUy d~,~p~ch:h:mf un tht~ ntJt:~tmlpUrm~ t.lmq:n~rlfJ!e vhdUna 
11 ~1UC' wuuld n•nt:t to u \~I~U.hlHun lr{• tn IJg~ ~mtu~~ wn)• n~ thr.~· wuuld tu 11U ·IH:IdHJ(,»n.nh:ut~l.>(,j·tl 
fHtV("'I.Iut;,~ lH llw ~~h~ I IH\Vr-v1·:•r. th~i" uu~tJmd td~u 1nvulvc~~ u fHIJnht:~l ui uth~r iffljlnl'h.UH 
il~"t~\lHIJUhtll\ 

AU v•~Hm' lhiVt" Uu· \:tJ.ntll• ht~,u~tu f.nun llu .. ~ttft mnl tht~~ ~~ t1fllHd tu tth' trnvt·''l (,~n~t nf: lht~ 
m.n,,J dt\WUI. ll'!!.t~t 

'll1r nut~tmu•l ~ltJplu~. Hlu• nt"t hrtwfH) nf lhf"' nlnM dHihtJll n.r~trt' t~ /;.(!'hl 

l'(~opfr tn t"'drh rr~WIU htlu• tlu" llliUHt' tJW'UHHY of V.J:!lll(l.1 ut lllt~ ~~m~t~ fUHfilti!UY (Ut!L 

J )t'~plt.(' tht• H'ldtl~t"'lV t~·"'lH\ tHtt• IMIW'~~ ol ftlt*M?' d~~MUUpllutl~., tht~ lt:M lidt'4 NtJny~d 
wtd.r%11h'"~·•.:l u~r unrrt1n&u11Hdly r hw fi''\~l>lhlr n:·n~•un fur flu~~~ H;'lt.tlHttpiH41ltVt! ~lnJj)h.<,~Hy, 
v.·t l:ht~ ~~~l~Jl dt~'\t nphun uJ fhll" mrthotiHIHl!V J!f\l(~n id'JnVt" hKf'ltr·!~ IL~ ~··ttnplr:~Hy A mnnh~c-tr 
ul lii:l.dtu' ~Ut' \ flltnd tu drtrtlHIUIUJ!. tht• fMH.Ht• ul l.lu~ piuhlt•m undt~l· Hl'hll)'8l!. 'l'hc W~ty in 
v.-hn h lhf' H 'ivl P4 ~!ftl';IH•tl t\ tht"trhwr dt"lt:<tl'l'UIUl"'l hv dH·~~(· I~·Hr t.nr~,. whl~.h nrr •:l~~lltt,~d 
ll\"h1W 

l"~.qunnPn t \V.t"• +•It(;~;,, 1hrd \~'tlh "{' ft-lc~ttHl£t tu l,ht" tnm" ut tr~,wn horn wlm:h ttllt:fl ~Uh~ 
Vl~~JUnr hn~ UHV<"'ll'll•d rtu" lntiiHihiHnn ult.hr l'( 'M UI\"Plv(~"' llw tiHulit.ctn ut wJ~JI·nmntm 
fHHYHft"d hy VH.iHUc~; lbiUUf!h lht UltJ:t~fllJ~t,MlnH uf f'r'~fJ(1JHi.t"'~• .IHlU llUflf~,~ (~,~l.WitWf:tJ1 t,~qmtlJUH 

I *' thrrrlntr o HUh('l ··hrrtV~' hHtHl~d" wuy nf r !(lthwuttjt p~uplc• h<~lutvtuur· (, *h:-m'IY~ 
IHd!vutunh.: det t'lfnU~ to 'ln~d ~• \Itt" mr drh:'!:rmuwd nn liH~"' h1vu~ of fltany hunur·!'i UlNt' 

tm,·ntnr. ~·~~<" .. !it"' X, t~dut.;tU,.HMl arfru·v.~ri~rnt~ ut 1, tqmoon, htt~ ryt"l~ %ldgr. (tl1: tn nddHmn 
to rhr t. *'~·l ut 1Jw tnp t\JLat:t"JI,ill.HI~ rr,ntmll~lr~ 1.1\-tt•~~ t~nth tmu~ pf~\t!'Hf~ lhr tltlr. t·Jf lh•~~t"' 
oiJH~• tm·tm~ Ht lht" rno~r~.~ ut .;x.[1fl:unn.1tl \1 1~Hf .. atu~tl mit'~ l u uvuh.l tJHtiilo~.!\, unr V{J.I\~Hnl of 
'he' ·n 'M llit~<.'·~ thr ('~~unwu .• .m of l;·•·llHiJIUII I un ''(' h<"rtll tf;Ht.h t(:l~fltltHl~ru, 'l~lH~ d~:j;IQI)dqnt 
vunuhk t:l~t~n"'lorv brvotnctt; tht~ tHI.Illhf~J of vu~H:lli tu th1~ tHt.e undfl\l'l!tlt~n b)~ vnd• rtt~('Hll'ldttiH 
In U dt'fHHtd UHHt lll;ltind, 'f'Ji(t, tud nl !IH,ft•tnmtlt"''H ut' t"''l!.phltHHnf')1 WWh1hiClil t~ ~~XJ'U.Ii'!tt:d 
h{tyn.nd Tt ~, lu lfl\:.ludt" thr~ f:H:*ll~ ~Ut~h 011 Ut~e. HU.lllllC t~t(.· nt4 dr.tnlh~d ubUVt:' TlH1' 
tlrvtdupnl~IH uf Utt"' unlHIHIY dtt:Olillld (~urvl.'! [fmu j:U.llt:::~~du tn th~ mu'tJHtJ \\i'HY e.\'t~t"tn that 
!he v.lln<*~ rnr ollthc e,~~\pfunotnry vmruhtttn ol .. ht~J· Huut 'I'C'! Uftl ht;ld nt lllt:7,11' f!l~~tU):; tH~ 'T'(~l i8 
vod£"d u!J if u. wrrl' im:Ju.!idvt" or nu ~HII1l1W«~ j;(~,r 

'l"h~ sm~('.:t~.m~ ol' rn~.turr: df thrt mdlvtdunltuml~l b~ dcptHld~nt on Ul.c unnu)j· ~,,~ tJ.H~· ~Uc und~r 
hlv~,~H:IJ~nuou H u ~mo 1u u~~d m1 n nztmn e.ot bun is by l.llnrAtt~ lli'(ljWfU(m (11" lm vtsttot'{i it Js 
Ukt<.ly dtnt. tho huftvlduuf HlPdc'l wlll br n·u1~t UllfH'UJWhUo. fh:t\Vtr.vnt~, whtn~ n.t'iHt~. ~~ twcd 
,.!rcdmnl.nuntly by mttt(~ nnJy vbdtt.;r~ .. the huHvnhutl nwdol wtll be unt~niHibJ~ ·' tf n1o~l 
vhdl .. m~~ lu1ve 1.:mty vb¢Jt(~d nru:;t". un qsiJntnriun (lf the nmnb<'·'' ul'vhJtl~ totllt"6 tdl~ pot'pc~I:~RlO 
wUJ be irrt~htvnnL ln .ntJt1h c.:ln:unuHJIIIlZtt'l, tht1 l;unni ftltHICcl* d()1!(')HPi W~ 'hhml.lle1~~f 'WiU l:~tho 
npprnpt~Jnlo Vt'ft~iun. 



The decision ~s to which version is b~~t suited therefore rcJic,s on att undernt;tndin~ of 
vis.itadon prttte.m.s. If U:mt ls not ava.ilnble before t,he 1!CM is in.ithtted.,. it is :necessmry to 
design the TC:tvt qn~sdonnuira so tl1nt both versions cnn be lmplemeJlted. T:he qu~~tion 
necessary to bnplemeut the lndlvidwd versiou .. '"How nmny t.iJue .. ~ have you v;tsited :this sit¢; 
in the last yenr'T't ., pr<')vides the necee.~sm)' iuf!otmation to determine lf it or the zQrml 
method is nmst ~ppr:t1priate. 

One "'f the nH;st vexed i::umes in the travel cost lltetnt\)re is the question of how, if at all~ 
the value t'1f n vl~Ut~t· s time shottld be incorpornred ns a ec:>st of the visit. 1~he econornic 
principle invnlved is th~u ~-,r opptlrtunity C<lSt. \Vhere a viBh:t)t: would lmve mherwise used 
their time tt) d<l M'Hnething of value. then that f<>regone vt.tlue sh()tlld be inot)tpomted a~~ · 
pnn t1f the U:tlvd ~ost~ of the trip. 

This logic is cnunter~lctcd by the argument thnt trnvel to n site can be~ in i.tself. something 
that n visitor may value. l,Iem:e. to determine if it is ne,ce..->snry to consider the 
supple;il'l(~ntatlon t''1f ndn~r traVC'I Ct.1StS with the value ortrilvel time~ the degree tO WhiCh 
responde,m enJOY their u·avet time mus.t be nddress~d in the TCN1 questh.:mnairc. 

If visitors ind.icate that tbey do not enjoy their travel time~ then the value J.f their 
<)ppmtun.ity Ct1st of ttmc n.1ust be addressed. This entails determining the activity which 
would be tmdertnken by the visitor had they not travelled to the she. The TCi\~1 
questionnaire nn1st therefot·e ttsk what wns the next best prefbtred ;:Jctivity t1f each visitor. 
\\'here this is .identified ns going to work to cam incorne which would otherwise not be 
paid, the appropriate opporu.mity cost is the marginal wuge rate. Howevert it the next best 
act;vity is either staying at home or undertaking an aJternative recreation· and so .not, 
earning any additional incmne tile appropriate opp.ortunlty cost of time is .zero~ Jn othe.r 
words, there is no value lost because the nlternative Js on a par with the activity 
undertttken. 

2.3 Congestion impact~ 

When a site becomes congested, visitaticrn rates must be explained not just through the 
demand tbr visits but also \Villl refere.nce tc} the marginal cost or supply sitU~tiQn. \Vith 
congestion. an individual's presence at a si.te creates rnt)rglnal costs :ror other vlsltors. It Js 
the J.nteraction of these co~t factors with demand that oerermlnes vjsitadon ta.t~s.l3ecaus.e 
the TCM' involves the estimation of demantl alone, in tbe presence ofcongestion cost.s. the 
method is invalid a red. In other wordst the information secuted thro11gh the TCM <telates.to 
forces ofboth supply and demand ·but because coqg~stion causes .unknown shifts in:th~ 
supply curve through the imposition ofadditiomil:tna.rglnal cosrs, the pue dernandcuJ;Ve 
cannot be detennlned. TJ1e supply .. demand system becomes "1Jn4er4deiitifiedn atld/the 
resultttnt TCM estimates will be unreliable. Itis therefore important th~ta TONI 
questionnaire chc~ks that congestion is nota severe problem. 



ln mnny h1stances, a visit m n site is not th~~ sole purpose t)f n trip. 'l"he ttnvel costS 
immn-ed during a ttip ml! ~hcr(~ft1te not. alwny$; directed tH the enjoyment of the she ·und<W 
inve.st:igudon. Tt> include nH the costs in tht~ TCM would re,sult in un ov(~restimation of t.he 
site~ s use vultu?:. 

T.:l dent with rhi~ problem~ the c(>Stt) of a ttip must in some way be npportit'med bt~twccn 
the diffe.n.mt tmrpos~~s of the tri.p. T'here nrc {nt lc·ast) two ways of CM!'ying o~n this 
npportitHting. One is to ntktcat~· the cust.s (lf tmvcl neeord.ing tt1 the time spent rm the 
vum:ms purp~lllit~s oft))(! trip. Hence, the trnvt~l costs that rc.lme lt1 n pmti.colar site nrc 
e,qun.t hJ lh~ t.Jtal Ct.l&ts tlf the trip multipli<~d by tht~ ratio or time spent nt tbt~ site to the 
total ti1Tlt~ ~Iway ft·nn:t hnn~<~. 

An nhermnive way 1.lf uppurt.innhlg costs is tti do so with r'cfcrcncc to the vis:itor's 
perception of tht:> inlponance of the visit t:o the site relntive to the other ~tctivitics 
undennken in the cour::;e of the trip. This is an adnlitJcdly more subjective ttppronch to the 
appoJtioning t.ask. both on the ptu1.s of the visittu· and the analyst. Fot' the visitor, a 
subjective ~caHng (>f relntivc imp<>ttnnce is required. r:;m· the nnaJyst. the qunlitntivc scuU.ng 
must be <:nnverted l.o a qt,mntitntive ndjustn.tent factor. Importantly, however, tl1e process 
does enable recogniuc.m of tht~ pnssibilily that the imptWUloce ()fa visit may mnbe simply a 
tl1.nction <)f time aUncotion. 

11m imptementatt()n of the TCM inVl')h·es the ndministrnti<m of a questionnaire ton sample 
of silt~ visitors. ln the questhJmmire. the facturs intlucncing the 1mmncr in which the TCM 
is applied 1nust be addressed in nddition tl:> the btt~ic questions relating to respondents• 
travel costs and points f>f origin. 

T11e qucstionnnirc design~ was structured around a self admin.istercd survey~ ie 
respondert~l) w<~rc h~mded a questi<mnaire tm their nrrival nt. the she a.nd are thett left to 
complete their nuswers. Ot1e questi<>nnnire was issued to each group visiting the ptlrks. A 
group wns defined as p<.~<lple who had travelled to 01£~ sHe together. 

T'he questh1nnnires were distlibuted in both Patks over the pcviod of Ule l3aster pubUc 
holidays and the subsequent week of school holidays { 14 .. 23 April 1995). A further 
weekend of surveyim~ was carried out on 29 ~30 April 199,5. Questionnaires were hnnded 
ro nll groups of visitors to the parks over the survey pedod. 2019 questionn~ir~s were 
distributed in Darrigo NP n.nd 483 in CribmlU.r Rapge NP~ Questionnaires were both 
collccled on sh(t nnd m:LiJed back. 



,: ,·;' 

,~';,t;r\ ... ·rv~:- · .. __.;,!<_,~·· .. 7 . .'. ',_·o-. ' 

7 

Accepumc(~ of cmnpletc~d Cf\.I.OSti(lt1JUdn}s through the rntdJ wuB extended to SO 'May. ln 
U':ltn)., J375 C(lJHpleted qU<~')tionnnlre.~ WCl'C te(;telvcd .from thO Dortigo St.wvcy nnd 268 t)~Ortl 
Oibnlltnr Rnnge .. ·rhls rep•:ese:ms return t-rues tJf 68~} ond 56% l'cspcolivc~y. 

·rht~ :w<~f'i:t#.'-' mmrh~~r of trip!) mad~t by groups to the park in tht~ previm1s twe.lv<:t months 
wa~ 0.65 'l'he rnt~\han w::t~ zen.l (73rif·. of respundent'>) ;md the standnrd d~~viation. L!L 
'fh1~ du~tnhm1url nf !troup vi.sit.s trtdtcntttb clutu:ly dun the indlviduul fr·cM.ls mnppnnwime 
tn th!! [)urngu t.•us~~ sttHJy the cmJt~(~,JHnuiun of group~ nrc (JilCe .. tlff visitQJ'S nnd ${) an 
<~st:imm:tnn tit th~ n~tnumlshiJl betw(~t."U Vtl;t·it frequency nod t.rn vel costs would b(! pointless. 

ov,~r· <.)O~;t, uf J'l"'~ptmdt•nt ~~roup~ htdu:nt~~d Uutt dU:t;Jt ttilVt~J nmt! hut_) he<~n ·~very (~f~joyn.bJe''. 
Pun:lletnHu~<'. k·~·" th;ul J 'Ji uf ~ruup leHdcrs indic~m~d thut theit· altcwnutive m visit:itlg thn 
pn.rk wu~ to go to work. Tllt~t~t~ te~ult .. '"> ~how dntt a zetn opportunity cust of time i~ 
uppmpt·tutt~ tu the TCM m t.his upplicntiml. 

Cnngt~stwn ~~ u .fit:ven;~ ptnbh~sn hJr 8% nf re~~pundeni.s but t.he tmtjnr·tty of grt.Htp.s (76%.) 
wete wmflt·.~tt~d by the nurnh~~J' ur othttr visiu>t'h in the p~1tk,. Mnny of the con1m<:.m.s given 
by respmtd~UL\ u11 th<~ last p4gc tJf the ~fUl!stkmrm.in! n~lat(:d to prnblcms crunretl by noisy 
v1sHors (c~specullly ci1Hdr(~tll scaring nwny the bit:d6 u:t the !1~'1t't~t walk. Itls lhtm~fore 
ttpf!;wem th.H <.:Pfl~te.stinn •s nppnHtcfung the Htnge where it cmJld •·niso doubts ns ttl t.he 
vulidHy \)f tht~ l .. :VL E;t')f.t~t· .l!i the busiest ume ur tlJe }'(~IU' tU Du~Tit~O Nm.kmal Pttrk nnd so 
the fH'nblem ClUl be seen u~ n sensmlnl ont~. 

On the bnsis of these rue tor~. the zonal 'l'ClVJ was pursu<td with ;11..em oprm1ttmity cost or 
tmvel impHc~d. 

~l'bo rttluttnJlship e-xisting b{ttwcen the rate <>f visit:nuon per hemJ of populuti(m nnd the 
travel cosrs of vishru'h from each 1.one is rundmnenud w the 1tCM. lfs t~sdrnntion rnust 
take imo ctmsidct'ation three criticnl issues: 

• dcfininf t<:ltal trip tmveJ emus; 
• the npporti<mlng of dl<~ tm.ttl tdp tC(IVCI CO.St.l) to flC'O()Unt f('Jf' visitors (Hl/b~~S9d in 

multiple purp<>se trips; nnd~ 
• tJ1e selection tlf t.he most nppmpt'i~uc fmlctiorml fbrm I10r" the rehtticmship. 

1. murl trip ex.penscs ns reportt~d by each respondent (TJiRl~P); 
2~ tcltftl tdp di.sumec a.'> reponed by the 1·cspondent, nnlltiplled· by th~ nrrming oosts per 

k:ilo.lllctrc or t't smndnrd fnmHy cmr (l4.63c for n EJolden.'.Commodcwe VR series "' 
NRMA, 1994) (0$Rl~P); und~ 

3. On the b::mis or the rnea$orcd nv~mge dismnc:e fl:<ml cm~h zone to pttrk .und rcttlrn, 
mtJl~fpJJed by the running acJSt value (J)$Z). 



l. Ttltnl Cf.)sts utt~ mu!.tiplh:~d by the~ mtitl t1f thne sp•!nt hl liR1;; pntk tn totnJ tdp tlme 
c·rr~~tHl; nnd. 

:t i.'otnl C.I'>Sts nrc UlUitipHed by nn index of th(~ rcbtUvG itnpotrnnce nfth~ Oordg(l 
Nntt<mul Park port.ion nf the trip tQUAt~), ~l'his illdt~X. is bnst~d on l'C.':;(JCHJS(ts t:a ~W(J 
quesuun~ whh:h ~.;nuglH rttti.poud(Wts' qunUmt:.ive HSl\C·<&~tnem. of the m:h.nlv~ iJiltlnrt.:tnce 
uf tht•tr stu~ at tlu.~ fUttk. lf the Oordg~> stup h~ tho sok~ purpose of the tdp.~ lhu h1dc~~. is 
sel cqunt to 1 .. u· tJw rt•spnndcnt is (•ngug~d w1 u multipurpose visil:i tJHz; .index is set: 
equnltn 112 if. relntsv(~ly. tilt~. l)m·rigo stop is hvt~ty inlf)l)J'lnnt'\ lf~; ;r~•somttwhnt 
impnrtanc·. J/4 iJ '"it Httlt~ imporwnt•• and 115 if hoot Vt}ry importnnet. ~rhis is u 
ttuulitutiv~ ;md hc·n~.·~ sntllt'whnt subjeGtive indc~x hut one Uwt is b:tS(~d on mspondentsf 
nmktn~~ 

The se.l,~ct,ion nf rbt• tthtqt npr)mpt'iatc fttncti.unu.l fhnn is ncce~sur.ily a mutter nf 
<tc<mnmt~trtc nnalysi~-.. Twn func:tiomd runns we.re tricrJ t.he linear nnd tht~ double log.. 

·nn~ stntistJci11 datu ~ct out Ill ·ruble 1 show r:hut the double lngndthmic tbnn is prefernblc 
to t1H~ linear form acrosb tlle whole runge of ind(~pet1dcm vnrinbles. 'fhe double logaritJunic 
form ytelds htght"f' R sqmtrt~d. t. nud P :;l.ur.istics, Sit:nUar.Jy, t.he reported dist:nnce \)(tSed 
iudep.endem varmble"'\ appear to pnwlde bett.ef c.xplarmt(>ry powel·tfumthc reported 
t-:xpenditur~~!i. The qualiHn.ive indt~x for appordon.ing t<md t.rfp cc>sts mnpnrt'onJlS the time 
based adjustmt·nt. ~I"hcn" would appeur to be little st:ltj,qth:.~auy tn st:tnu·nte cleady the 
perfonnunce of th,• zonal bnsed distance cquntlous from the respotttk~m rup(lttcd disttlnce 
t~quntions. fJoth yield si1ttilar R squnn!d, t. nnd P studstics. This iudicut~s n genernl level of 
uccw·u~~Y on the pun or respond<ntts in thei.r reporting of tdp distnncc. ,P$~efercnce is 1}ivtm 
t.o the repon<~d dbunnce cqu~tt:icms bttcnusc nf their stronger bru~ls in Ule survey t(~Spnnse .• 
"fhe ovcraU prt!fcrn~d t~st.imation of the visitmiou nnc.s is thctefore: 

L.OO VIS= 7.555 · 2.003 LOO f)$RllP (QUAL) 
0 2.1 8) (~13.34} 

The est.intatt~-d n~lutionship. and the <>llstwvttd points are depicted in fiigurt~ l. 
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• ·rh(~ lin-n Hrlt~ ur tht~ i.ndcpt~IHlcnt vnrinble h.Hiic:Ht~s the bnsts of tim cnlcuhltiUH of mtnl 
ll'ip li'HVCl COHls whiiRl th<~ .sc<.~ond IUlt! in brnt:I~(.H-.-, indit'HicJS tllt' m~~~IHUltSUl liSt~d l() 
adjust for muhJpl<! purpose IJ'I[lS. 

' \Vhc11~ the log nmu of the indt~pttndcnt vnrinblo <the u~tvol cmn vndable) ts imHotuedt 
rhe dc.pc~IHktttl vnt'lnblc (visitation mtc) is nlso in log J\:wm. 

• n 'C stnti.sUc. indicnmd in bnu;kt!ts t,mtkw t.hc CO(}fficit~nts und th(}. ttotlstants~ lWCl' I .• 96 
in nbt:mlutc vnluc Hwrn.s indicnH~s si~nlficHt1~~t~ m the 9S•1f> h.1V<}I, 

• ·rho R squnn~d st.ntlstic indlcmes tho p,m,:(~ntna,(~ of vndoticm on the d~~pemh;nt vnrinblc 
thm i.s <!Xphlht(H.J by th~t ustJmnttuJ cqtmtlmt. 

• ·nto F SUtlistic indktnt<~t; the sit~nil1cnncc or nU cc.x:~Cf1aicms iu lhtH~qundon. A v:tlll(l OV(!J' 
3.84 imHcttiJMi sil!Hlficnncc nt the 95% level. 
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DORRIGO: Visit R,ate vs Travel Cost 
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Figure l. The Travel Cost Relntionship • Darrigo National Park 

Ptom the estimated relntitmship between travel costs- and the visitation rnte.s )tcross r.onos, 
the demand curve for recretltiontll visits at Doni go Nmional Park is derived. l3y adding 
varying nmounts of additional travel costs to simulate the imposition or varying entrance 
feels, the travel cost .. visltntion rate equnuon can be used to cstimat.e the totttll1Ut11ber of 
visitS I\l(~de by people from across oJI ,zones that would still visit the J>nrk. 

AcJditional travel cos4'l of;~tmountl) between $5 al1d $80 were used to simulate entrance 
fees and the resultant vi~sit numbe,~s calculitted. TI1is relatiom;hip between fee .aud·vish 
m.J.rnlX!rs wuJ:i then e.stimated tJsing regressioni'\nnlysis. r-n1e two forms of tlliS·refntionship 
that wete esdmated were: 



l J 

l~JUS ~ 7S.9 . n.o:u vrsr-rs 
(14,45) (·8.20) 

R squnred = 8 t .8 % 
F ::::; 67.24 

n.nd 

LOG PHE ~ 15.912 

R squa.red 
J• 328.32 

C!3.24) 
95.tJt~, 

1.693 LOG VISITS 
(·18.12) 

Agmn lhe dmtl'~le log for111 ~~ preferred on the basis of superior R M}tnll-ed~ r:: nnd 1. 
smtiMics. 

The urea under J.hc detnand curve St:l e"timated is equaJ to d1e consumers' surplus 
g<.mernted by the n~creatiunal t~~pctdencc enjoyed by thns~~ surveyed nt Dorrigo Nntional 
Park. It n~pn~~sents t:he amount the surveyed VISiHws wouJd be willing to pay fnt their 
experit"ncc ut t.he purk1 in exces:oi of whm they Jmvc m pny. ln the c."nsc nf Dorrigel Nntkmnt 
Pnrk. what userft have to pny is zcnJ. 'T1Je constHneJ·s· surplus is the economic v:duc of lhc 
surveyed vi~itors usc of the park. 

The consumer~' SHij)fus f()r the suJ.'V<tyed respondNHs is cnlculnted by imegrntitlg the 
denmnd equuLinn, given cut off vahr~s for visits nnd fee to uvoid t11e problems crcnted by 
the expom~ntinl muurc nf t.bc cqunt'ion nt mu::h l'f the nxes.. 

\Vith n cuL ofT fcc of $100 nnd n cut off nmnber (Jf visits t1f 470()~ the totul consumers• 
surplus is equal tu $81,435. This mnoums ton pe.r visit Clmsun1cr surplus of $17.33. 

To cnlculme n.n estimn.te or dn1 mmunl mcre~t.tion use value for J::>orrit~<~ National Pork., it is 
nc~~cssnry m extrnpolatc f~rom the survey result.s. This l'cquires infcmnntion on the number 
of visits made pet: urmum to tht~ park; nnd an assumption thnt the surveyed v:isimrs are 
rc.presentnUve of the population of' visitors nc,·oss the~ fun ycm·. Whilst it. is hnpossiblc, 
given the infonnnrion ftvniJnble. m test the hut"ct· ass~unp~itm, SUI'VeyinJ~ wns cxt~nded 
bc.yond the l~nsrar nnd school hoHdny period tn ensure n more rept~se~nwtj,ve satnple. 

NPWS pct·sonnel at J:>orrigct Nntionul Park tuJtinmin records of: the .number~ orp(~oplec 
visiting the pnr~k. Currently. upproximnt.ely lGOiOOO r>eoplc use the patk enoh ye4r, On, this 
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Figure 2. 'llle dcmnnd fctr viSit.~ to IJ()rrigo Notional Pork 
t>nst~ me. ecor.•o•mc vume (11 recre.-uon UHe oJ t)(»rrJg(J Nnthmntl'llrk: is estimated to 
be $~177~,8()() per annum. 

·ro extend Ulis vnluc analysis beyc.md n single yeurt his nccessm:y to aggrcgotc the 
expected strenm of values thnt wiU occltr thnn1gh time. In order to ncct>unt fm· the time 
value ofberwfit tlows. the process of discnuntinl} must be applied. Assuming that the 
muwnl vqluc of rcorention use of JJotclgo NnUom1l Pork rcnmins the snmc t.hrm.Jgh time, 
the present value (or discounted vnluc) of the stream of benc.fit.,q over· time is equal w 
nlnmst $40m. 'Jllia onJculMhm is bnscd on the usc .of NSW Trc.a~tJry• s reconmmndcd 
discount rate of 7%. 

ft is conccivnble that the annual rccrcntiomtlllse value for the Pnrk will notstny constant 
over lime. Most likely it will rise, '11m princ.dpfe r .. ,otors thtu would driv<~ such a trend are: 

• incrcn.sing population levels~ 
• illct.nu.sing- nven~ge rent incomes; nnd. 
! n C<)ntinuution or the shift. in preferences toward omdoorrecrctll.ional nctJvHics. 

Whh rising nnnunl benefi~~ uu~otJgh ti•nc, the present vulu~ estimate would niso dse~ There 
ls t\ VCcy hnflOt:tnm Jitllitt\tlon tothee~tentto whJchthc pmsv,mt Vt~hlC Or rccrcntjc>JH~SCQ~Ul 
incrcnse. After a certninlevel ofvish4UonJsrcnched, con8e$tioo will be9e>menpJmnm~~ At 
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pertk ~imes, this [s b(,gitmil1g to tm the ens'~ nt: l)t:.wrigo. With oongesd(m, the per visit 
bcncf~t willl1all, eithe,·· been use ot' Ut~ dimini$hed exptwitmce thtlt tht~ l?tu~k is nble to 
pt·ovidn or bt~mn1sc some mt~chanism hns been intro(htcc.d 10 rmfuoe congestion. Such 
muchtmisms n.s t·ntioningt ~:ilher by qmmhl£~ err U1e issunnctt of pc.~nnits, or the levying nf nn 
~~rur:mt.t<z hnve the <·~ff~1,~t nf redm::ing tht~ consmnt~l' surplu~ t.hnt. is enjoyed. 

'l'he r~~,~mlt!{ pn~st>nted nre bused un ~;me ~~stimatlon nf the trclnt:hlnshlp b<:twcen the r.·nte nf 
vish1Hion thHn (!ill!h l.Ont~ and trnvnl costs. Th(~ tlth"f' modt1Js derived nbovc nre hnRed on 
uh<wmn.ivc •ncn~mt~s of n·nvel (,'t>St!i nnd apportionint~ ()f C!lsl~ to t.h<.~ f)onig<l N:lti(Htal 
Purk visit To deltYnlhtc tf the tuitinnH.ion of consumer~· Sl.trpluf! •s robust to nH:c.rmu:ivc. 
m~:.m.~W't*tn~mt pnthti. n sensifivir.y nnnlysis is necessary. This involvt~s tfm rc .. t~nkadntinn of~ 
IJ1c ~~nnsumer sut'pfus 1.1n IJw bn~is nf dl(~ full nmg~~ ol nlw.rrwtive tnwel oost J'elntinnship 
e~;tunntions. 'T'he t'cMdts nf l.hr.se t'tH:'nk;uhltion& nre disptnyud in Tnbl(~ 2 

'l'abtc 2. t\msUilWr surplus st~nsiUvhy. 

------~~~·---------~-~~~·-·~~-·-·-·-,~-·-j~--~.·~-.,1----~"~· AltcrnatiV(! trHv'!l cost COUSHIH(H' Slli'JlflJS 
... • .. ) .. l.c.· .. : .. t .. s .. ~ .. !.• ... ~ .•. • .. ·.l.·~.. (J>~w visit) • fot ' " ' .... '""•• ;,.,. ;, .. ".,:.;. .... ·~ .! .... !;/~ ....... . 
tX)O l)$REP 11 
(QUAL): preft~rred fnrm 
L.OGTJ1REP 
(fTMl:i> 
LOO TERf!P 
(QUAL) 
LOG D$REP 
("rUvtE) 
LOOD$Z 
rrrM~:r) 
L,OCJ D$Z 

2J 

lO 

10 

ll 

'J'he usc of the nJtes·nntjvc trnvcl cost relationship cstim:ttes hns ~m imp;tct on the 
mngnlt:ude of the cttlculmed consumer SU!l)Jus. T'h~~ usc of tntftl ex:p~ndiftu·e t•nther thnn 
V<~hiclc cos1s nlone hns the expcctad impnct ~. .. f inur~.;asing tJ1e c.'on.sumer stwplns. Using 
rnensured dtsumce on n zontd bnsis ratfmr thnn individual reported distnnce hns n rnthel· 
fltronger downward hnpncf .. Finally, it is nppnrunt thtH the npportioning; <)f t<>tnl costs using 
tlle qunHtntive odjustment based on relatlV(t importance is a more ~<;Ml<~mus nppt:(1tJGh to 
cnnsnmc1' ~,~wplus Umn the time bnsed nppmuoh. Given that the extent of the qtmlitnti:v<~ 
npptwt:ioning is subjectively det:ermincd by the analyst .. in so Owns IJu~ nnh1JjS of r~lntivc 
importan,:e by respondent n.1ust be given some qmrntitntive expression by the ~nnlyst .. Ml 
ndjmnme.nt t{) nccounl f'ol' this could be mnde. 

Onlhc bnsls of this sensitivity analysis, it cnn bc. conalncJcd Umr: the es(Jmt~tion of 
con.~nm!!:r surplus is smntlwlu~J sensitive to the different, meqsures of U'!WCJ C()Sts, 
flfJWt~ver, the nwdel selected 011 the ba$is of srrp¢J'lor, stndstical pcrftninnnce (T:~OO 
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0$REP ~QUAL) would appear to be yielding estimates that arc in the mid-runge ntJd on 
the C(H'\Servative side of the estimates that are based on respondent,-:;' reported 
expencJitnres. 

5. ANALYSIS- (JUlRALTAR n.AN(1E NATlONAJ.~ PARK 

The ca:-:;e of Gibraltar Range National Pm:k is even less suited to the individtnll TCM than 
the Dorrigo cuse. The meltn number of visits per annum by groups surveyed was only 
0.5S. The nwdian r1umbcr was zero and the standard deviation 1.26. The zonal model is 
dearly the rnofit appmpriaw in this case. 

879'c of re~pomknt groups stntcd t.hnt their time spent travelling hnd been u.very 
enjoyable", Only one group leader indicaH~d that their next best altcmative m visiHng the 
p:.trk was t\) go to work. These data support the use of o zero opportunity cost of travel 
time in this application. 

Less than 5% or l'CSponde.nt groups were strongly concerned by congestion and very few 
respondents made 111ention of the level of congestion in their Hnu.l pa.ge comm.ents. It is 
unhkcly that such tl low level of concern would have an impact on the validity of the TC~l 
results. 

On the basis of these factors; the zonnl TCM was pursued with a zero (>ppoitUnity cost of 
travel time implied. 

The es.tirmuion or the relationship between visitation rate and travel costs across the 
specif1ed zones for Gibraltar Range National Park follows the same process as that taken 
for the Donigo National Park case. 

Reported expenditures, reported distances converted to costs through the application of a 
l4.63c/km unit cost, and measured distance from each zone multiplied by costs ilfC u~ed 
as the three tOtal travel cost bn .. 'les. 

Cost apportioning for multiple purpose uips uses the time based and the qualitative, 
relative importance factors. 

Linear and double log functional forms were considered. 

Table 3 sets out the alternative specifications of the travel cost~ visitation rate 
relationship. 
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Tuble 3. 'fhe l.ntvt:l cost .. visitntinn rate. relntionship. 

Independent Variuble Cocftkit~nt Constant R*squnr<~d I~ 

-~-~···"~··M·· .. . ~··· .... _{L~ll~!~lJ.9l."~{L:'i~ttX!~!l~1.~.~·---~t!! ..... -.. --··w-~•~·.._ ... _ 
Tr~REP <1000 0.414 <tO 0.0 
(TlMEl CO.Ol) W.47) 
L.()(j 'THRHP 0.766 -5.30 1.3 0.07 
(TIME.) W.26) (.0.26) 
TEREP ·0.004 1.14 32.4 2.4 
(QUAL} (~1.55) (2.28) 
L<JGTEREP ·3J.W 15.05 62.0 8.14 
(QUAL) ( 2.H5J (2.53) 

D$Rl:i.P '{).023 1.348 15.2 O.H9 
<TIIvlH) (·0.95) ( 1.35) 
LOG D$REP ~4. 17 13.43 35.1 2.7 
Crt!v1E) ( .. J.6il) ( 1.44) 
D$REP ··0.014 1.32 39.8 3.3 
<QtJAL) (· L82) (2.52) 
LlJG IJ$REP -3.705 13.394 66.3 9.85 
((HJAl.i { .].1·1) (2.74) 

D$7.. ··0.012 O.V53 15.2 0.90 
n·rME> ( 0.95) ( 1.60) 
L~OG l)$Z ·2.266 6.605 28.4 1.98 
(llME) ( ·1.41) (I J)9) 
D$Z .().001 0.956 46.6 4.37 
<QUAL.) (·2JJ9) (3.15) 
l..rOO O$Z .. J.792 8.189 69.5 11.41 
({)UAL) ( ~3~38) (2.72) 

Nutcs: 
• ·n1c t1rst. line of tJ1c independent varlnblc indicates the ba,$iS of the cnJculntion of total 

trip tra.vcl costs whilst the scc()nd line. in bntckeLS. indicates the mechtutlsm used ro 
udjust for multiple purpoRe tdp.G. 

• Where the log form of the independent vnriablc (tl1e travel cost variable) is indicated, 
the dt~pendent variable (visiwticm rate) is also in ll'lg for:m. 

• a iC smtistic, indicated in brttckets under the coefficient.'> ttnd the constant,c;, over 1.96 
i.n nbsolute value tenns Jndicmes signiflcnnce nt the vsry, level. 

• The R .. squarcd statJstic indicurcs U1e percentage ()f vadntion em Ule dependent vnrlnble 
dHH is cxplulued by the estimated equnt:iort 

• 'fhe 1:: sunlsdc lndlcntc~s the. significnnce of ;t11 c;t)efficit~nlc; in the eqmnion. A vr~lue over 
3.84 indicates signincance nt t.he 95% levc;l. 
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The double logarithmic functional form dominates dte llncat on the basis of superiorR 
squared, F and t statistics. Thn trend obsurved in the Domgo cnsc for dist~tnce b~\Sed 
measures of travel costs to be stntistically superior to reported expenditures is rcpt.ic:ucd 
for Gibraltar Range. '£11e relative impnrtHncc fnctnr also nppcnr·s to be statistically supcrt()r 
to the time bnscd adjustment for multiple visits. Preference is givm1 to the t·ept)rtcd 
distance based tnensurc of cost') over the zonal measured disfance on the basis of its 
foundation in the survey response. How<wcr, agah1~ there is little statistically to distinguish 
bctwcc.m the two models. The pmfhrr,~d cstimatJon of vish.at:ion r:Hcs is therefore: 

LOO VJS = 13.394 ~ 3.705 LOG D$RGP <QUAL) 
(2.74) (-3.14) 

The cst.im:ued relationship. and tho nb$erved points nrc depicted in Figure 3. 

-,~-· ..... ~.GIBRALTAR RANGE: Visit Rate vs Trav·ef Cost 

(f) 

> 

3 

<.9 ~2 

0 
-1 

~7 -

3.6 4,1 4.6 

LOG$.DF 

Figure 3. '.Ote Travel Cost Relutionship .. Gibraltar Runge Nntionall?:trk 

y ~ 13 3942 ~ 3 7055V. 

R·Squared t:: 0 663 

Regre.ssion 

95%Ct 
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"I11e same pr·oc:ess that was used to deveklp 01e JDordgo Nutionol Park demand.cm-ve t'br 
tccrcnth>rl visits wos appl:icd to the Gibrtdtnr Range dnta. 1\lyJXJthcticnl fees ofbc~wccn $5 
nnd $80 were ndded to the travel eosts for each zc>ne nnd the e.o;tinHttednlmlbcrs of visits 
for eadl fee cnlcllhHed usi.ng the vlsi.htdon mte .. travel COSt cquatimt ,.Iltc tcSultant 
relationship betwc~n the fe<:~. and dlc mu.uber of visits wus then cstiuttltedusi.ng regression 
analysis. Two funct.innnl forms fol' U1is relntionshi.p were considered: 

r::EE = 59.2 · 0.069 VJSlTS 
{l2J:)l} (·6.1}) 

R,·squnred = 71.3% 
F = 37.29 

and. 

LOG PEl! = 7. 7 46 • O.S42 LOG VISITS 
(28.45) t~l5.74) 

R-squnred = 94.6% 
F = 247.65 

111e second. double log functionrtl fonn. is slutistically s~•pe1~ior on the bnsis of higher R 
squared. t and F statistics. The estimated demand curve is di.splayed i.n Figure 4. 

'rn csthnate t.he tntal consumers' surplus enjoyed by those surveyed a.t Oibralt-:u· Runge 
National Purk .. the i.U:Ca under the demand curve is calculatt!d h1 the same way as wus 
descri')Cd for Donigo National Park. 

\Vith tl cut off fee of $100 and a cut off numbe,r of visits of llSO, the tontl consun1er·s' 
surplm; is equal to $18.205. This amounts to a per visit consumer surplus of$15.83. 

Extrapolating on the basis of this figure to estimate the annual recreational use benefit 
genemted by the park. requires dam on the number of visits mude to GibraltarR:mge 
National Park euch year and it must be assumed that the survey respondents arc 
representative of the total annual population of visitors. The latter assumption is 
impossible tQ test but to ensure that a reasonable cross ... section or visitc)rs was surveyed. 
some non~ holiday vL-.;ilors were sampled in addition to the holiday users. 

Detailed records of total tuHlua.l visitation nt Gibraltar Range National Park are not l<:ept. 
By extrupolating the results of the travel costsurvey, Nl?\VS personnel put tbe, tot~tl 
number of visits to the park at nppro~Jmatcly 40,000• On this b~sis, tbe.toti)l an.-aJJal 
recrcatit)n use value of Gibraltar R1uJgf! NatlQtntl P~rk.:is $633,2()0. 
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DEMAND FOR. VtST1""S.TO GiBRALTAR RANGE N.f='· 

l.OGVlSIT 

FiJ~mu 4. The dcnHt.nd I. or visHs to Qibmltnr Runge Nnthm:tl Por~; 

Y ·" l 740:) " {) .{!!flld31,J.X 

t~ · Squmed '~ <l 9·10 

1\&'iumiut,~ Uml this urwm\1 vahw remains constnnt tJH'(ntgh tiJll(!, the prcs(;mt vulue (Jf 

n!t;rcation us<~ nf the Pnrk is nppruxtnuttt•Jy $9m. givtm the NS\V Trt~usury's l't~comntcudt1d 
discount rnt(~ or7<f4r. Any ittcre:~f)Cfi ln fJte nmnwl rt!crc,othm t><}ncfit. cnuscd forinstnnce by 
itwn~z\si.ng population. irtcren.sing iucomt~s (given th:tt pnrk rccn~ndon i1J'i n positlvt~ 
re~ponsc to im~t't:liS(!S in JJlCUJilC) nnd n c;nnt.intt:ltinn of lhe shiJlln pmflmmces t()W;ltd 
(Jl!tdm>•· rccrc.ar.itm. will increase this pmsc~nt value estimme. 

As with the [)mTign study, a se,nsitJvHy annlysis is J1c,ecss:try w establish how robust. the 
C{)llSlillH.·n· \~tinwres are t.o oltcntativc fonus of the UltveJ cost ,·cJ:tl.ionshit>· ·r~lblc 4 sets out 
the consufnt~r· sutpJus estiJntues (kwived t'or tht1 mngc or travel cost mcosut·(~S US<~d nmHt 
from LOO Tl.lR.BP ('l''JMH} which yielded nn e.x:cc,ptionnUy pm:w stnt.isticul Ot 

Smnc S<msitivity is opp~trcnt in these rcsulls. 'Hle wHtl repo,·ted clxpcndi.turofonn yields n 
higher value thnn t.hc distnncc ~ilS(~d tucnsurcs tlS would be unticimuc,d~ Unlike in m~~ 
Don~igo rcsul tst tho zonal distance nrc;1surc.$ yidd esthuntcs that: nrc g~vute•~ th~mt.he 
P''~rcjrr<~(:l rorm result: tllld tht~ d.ircctic:m or the. effect of the (~tJAt,~ versus, 'f'lMI! 
ilPtmrtloning Is not universal. Flo wever, t.hc prcfbrred t:orm ls ng;d~t iJ1 the mld~~tttnge tlftdJc 
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estimates and rap resents a Cl1nscrvative approach when compared to tbe total expenditure 
btt.'ied estimate. 

'Table 4: C()nsumer StuJllus scJ~sltivity 

Altcr~nativc travel cost 

lllC:\SUJ:~-···-·-·-~·-~-···.-·~···-·-· 
LOG J)$REP 
tQUAL.)~ prcfetTed f<'nn 
LOG TERE.P 
tQUALl 
LOG L)$REP 
(Tll\,tE) 
1 ... 00 DS.Z 
rriMHl 
LOG DSZ 
(QUAL) 

Consmncr surtJius 
·--"""'~t.!£!:Ji~iti:.1__ 

15 

21 

11 

18 
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6. CONCLUSIONS 

11lis study bus dem(mstrnted the practical application of tl1e trave.l cost 01etht1d to the task 
of estimating the economic value of tl1e recre~ttion use of Don"igo and Gibraltar Rtlnge 
National Parks. The technique has been shown to be Citpnble of providing value estimates 
for a non-marketed benefit thmugh the usc of observed patterns of individuals' behaviour 
ir. twv very different settings. Doni.go is a well developed, intensively used park which is 
managed prirtHttily for day use visitors. Gibmltar Range provides nutre for the low key 
bush \vulker and camper seeking a wilderness experience. lt is less intensively used than 
Dorrigo National Park. 

Despite the marked differences in both the physical and visit:.ttion charact<~ristics of t11e 
two Parks studied, the per visit recreational use values ca1culated were; of the snme order 
of magnitude. The factor that is crucial in driving the difference in tOtal recreational use 
values between the two Parks is the rate of visitation. So long as congestion costs can be 
a voided, increases in visitation rntes will increase the total value of recreation in U1e Parks. 

It must be recognised that the estimates of value calculated in the two applications detailed 
he.re are indeed estimates. They are based on survey data.. They involve both tl1eoretical 
and empirical assumptions. Consequently; they should be regll.rded a..c; embodying sorne 
degree of inaccuracy. However, in tenns of statistical accuracy, the estimates are robu.st. 

Whilst inaccuracies in this type of analysis are inevitable, it is important to note that the 
estimates provided have been calculated on a conservative bn..c;is. Two factors are worthy 
of particular emphasis. 
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• First~ the fonn of the tmvel cost relationship selected for both case studies is based, on 
vchkJt~ ct1st..') aJone as .trnvel costs. The other costs of travelling such as 
nccomrnodntit1n and provisions are omitted and it has been shownthatthis pushes 
down the estimated benet1t <)f recreation usc. · 

• Second, no allowance has been made for the any cost nssociated with the time used 
when travelling to the parks. The rudonale for this excluskm is thl\t f:ormostpeople 
there :u-e no opporumity cost..~ associated with their travel time. However\ nmny tr;wel 
cost srudies huve embodied a tin1e cost nnd this is another factorthnt would increase 
the bt~nd1t estimates. Th('! estimate,s reported here cnn therefore be regarded as lower 
bounds ibr the true value of recreation use. 

H:wing regard to these caveats~ the mugnitude of the e~timates of the use values of the 
twn National Parks presented in this study indicates the impmtance of considering not just 
the marketed benefits and costs of resource allocation. 

Decisions relating to the use of natural ee<lsysttm1s ne.ed to draw on infom1a.ti.on regarding 
both mnrket nnd non~ market benefits and costs. If decisions are taken in ignorance of any 
of these component.st it is Ukely that poor choices will result to the deui.nmnt of the 
community as a \\'hole. 

An additionll.l conclusi()n that can he taken from the t.wo case studies reported here is that, 
a simplified. more cost .. effe.ctive., approach may be considered. The studies reported. here 
show that u much simplified version of the que.;:tionnaire could provide suftJcient 
information to yield reliable results. The sensJtivity tests carried out show thnt the 
estimates calclllated on a zonal distance basis are rea~onnbly close w those calculated on a 
revealed travel distance basis. Hence, a simplified. questionnaire would simply require 
infommtion on tl1e tespondent group's place of residence, its size and a ranking of the 
importance of the spectfic visit to the site relative to the other purposes ofthe group's 
overall trip. TI1ese three pieces of infonnatl()n form the core requirements of the zonnl 
TC1:v1 equations estimated in this study. If it can be reasonably assumed that the 
characteristics of visitors to tbe park being studied in future nppUcatiorts satisfy the criteria 
such as zero oppmtunity cost of time, travelled in own vehicle, no congestion eostS etc. 
which were checked by specific questions in this study. then the simplified version will 
suffice. 

A more complete exposition of the study reported in this paper, includ{ltg details ofthe 
questionncu're used.~ is available in: 

Bennett J. (1996) uThe Economic Va[(.1.e ofRecreation Use rJ/Oibr(J/tatRange 
and Darrigo National Parks ' Occasional Paper, NSW National Parks aitd 
Wildlife Service, 43 Bridge Sr, Hur.~tville .NSW 2~20 
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