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Economic values for recreational fishing from the 
random utility model 

!\·1artm van Bucren 
Dcp;u·tntt!nt of Agricultural und Rt'Mlllrt~c EconPHliC'i 
Uni vcrsity of \Vt~stcrn Au~tnd ia 
Nedhmds \VA 6lJ07 

Summary 

In muny developed cnuntne.., the fncu~ of f1shcric.., .. nmnagement ha~ widcn~d to 

include not only the' ucllvHtc\ of cmnrncrcml opcr._tt•'r~ •• but nl .. <l dm~e or recrc,aionuJ 

nnglei'S. A~ a consequen~e there ,.., a gi'O\\'lllg need fot hifnrmuHnn abnut th.c 

prcteren~t~~h mottvcs. ilflU val~•c~ nt anpler.\., This iPformr.(nn 1" needed i··: managers 

tn help fhrmuhltc pnlh:ic~ fot "·nn,,:n·ing ~tucks and ulsn fur reallocating fish Mncks 

hetwecn user group\. ThL n·tpcr cntn:all~ n.;·vicw~ the mnd\llll utility model as a 

technique for {1(.'\L't'thmc t~;.:reatton dcrmmd~ .and ~ho\\~ how the mode) t·an be 

incorponu~.~d into ~1 tramt:\• qrk fur !\Hnulatmg the imp;u.·ts nf v.arwus 1m Heres over 

time. 

Introduction 

ln many developed eountl'ic!',. rccrctttmtti.d f'islung now ranks U\ nne nf the most 

popul'lr nutdl'Ur lt!t\Ul'i! pur\mt~. Survey' frcqucnlly reveal that up to~()';( of the 

population go lhhing. ~tt lca~t on~c over the course of u y~ar cO rover 1980}. Jn 

Ausu·atw the number~ of recreational fi"hcrs lmve grown tn n level where fishery 

munager~ nre collccrncd ubout the adverse irnpm:t they nught have on ~tocks of some 

popular fish spcdc'). A.':~ n rc~uf;. counter mcu~ures r.;uch as bag hmHs und rcslricted 

"easons ure being implemented tn hc:lp prevent over•t1shing. 

Ir addition, for fi~hcrie!\ tJmt are jn!ntly used by recteaUonal nnd commerciul flsbcrs; it 

is becoming inctcnsingly common fur munuuers to ultwduce poUcics that intcnlionuUy 

reallocate access to fit-~h stock~ from <me sector to the nthcr. A good example is the 

biJ" ttnundi !hhety in the Northern Tern tory where:\ buy .. buck ~chcme hns removed 

\!Ohltm.H·cial operator~ fmm three mttjor river $ystems. und exclusive access grunted to 



the rcercnt JOnttl ~c..: tort lVlact·e~ldie l qq3). Other pnlidcs that are being used c ()r being 

contemplated) ftw shi tUng t.hc lH:ct~ss of l)J1C uscl't!tnup n\ tiwnm· of t1i1()ther include 

.._.l,lllJHl"rcml catch l{UOH\s~ h•\g limil~ on rccreulionul catch combined with licensing, 

dP!.ied conunct~:nti and/or t'l't~rcatimml ut:c~~ss to :\ilc'\, mtd entry rces to sites for 

rccreattnnal U\Ct's. 

l 'I em I)·. thL h)~:U\ nt lhhcnc~ mtm.ngc1mmt ha\ \vidl'ncd tn indtalc not only th~ 

ac:lt\ t1c~ {'t t•ommercml opt!t'tHor~. hut: aholh{lSC nf rccrcatimml onglcrs. As a 

.._.,,nscqucncc there •~ a gn)win,f! need fhr inflmnntiun ahmtt the ptcfct'Ct1Ccs.motives • 

. md '.tluc~ nf tHlfder~. Tlli1.1 infnrtmuinn l"~ nct.!dcd by llliWUger\ fo help fbtmulal:c 

pnltc1e" for ctm,cn·trtg stnck\ and al~;,n fnr ,·callocnhng t1sh stncks between user 

~roup". \\'JthmH nn understanding of ho\\· ahglct.\ might r!.!"pond to Vitrious 

re!!ulatmn" it i~ dtftkulL tn t.k~nsc dfcctt\ ~ t:<Httrnlinca~ure~. Similarly, \\ ithout 

mca,ur1.:s o( ccoumnic \ aluc~ l(lr rct•rt.lntionnl fi\hil1A it is difficult to know whether or 

not realll'Catnm 1" ecnnnmkally JU'-tiftcd 

Re-.e4u·ch in the field nf.recrcatit"~n demand Im11 been very active in the Puitcd Statest 

hut relatively little wnrk hitS hccn dnne m Au~.;trnlin. Tha pu.q:mse ofthis paper is to 

rc\ tew the random uuHty mt,dcl. which h emerging ns a nwourcd teehniquc f(lr 

4mal: '-~llll! the demand ftw rccr~utit,nal fishing. r:or. background purposes. the paper 

hegm" hy hricl"ly di~cus'ling tha tniditiomll travel co~t mcllmd and its limitnlious for 

modelling rccrcatmnal !hhint!. This i .... followed by a detailed look at how the random 

uulity model op(;lratcs and r.;mne of the .extcH\~hms to the basic mmlcl. 'I'h~ last section 

<,f the paper suggests hnw a randmtl utility model could he used m mw.lysc the imp1tcts 

of re..,ource allocutint1 pol.icies. 

Nature o,f recreational fishing 

Rclati vc to commercial fid.1it1~, modelling the dcmnnd for rccreutiOt1 is quite. difficult. 

There arc three main tcas~·;1S why this is so. Firstly, unlike cortlrncrciut operators. 
recreational nnglers tend to sprend their cffl1rts over u wide runge of flsh species and 

\itcs. Tlwe presence or a bu·gc number of substitute ttltenH1tiVes makes H difficult to 

mode.~ the dcrnnnd for nny one part.icu!nr ultemntiVe'. Secondly, cotmuetcial benefits 

arc rcasonubly easy to qunntify us they nrc n functinn of totul htu·vcst* lnput costs~. urtd 



the market pncc of Iish. Rccrcattt·mnl bcncnts. on the other lumd, ure far less tnngiblc. 

ther·e is no market for cst·ubhshmg vuhtcs und catch is nnt the nnly factor influencing 

benefits. t\ large propnr-lion Qfhcncfils nrc prohabh' dct·tvcd frt)tt\ intrm~1c nspcct.s of' 

the Lhhin}i! experience . 

• ~\ thu·d difficulty cncmmtcrcd in developing n mndclnf rccreittinn dcmund ts the lack 

or mthnnutrm1 nhnut the recrNltmn~tl 'ector relatrn! to cnmmcrcml u~crs •. i\·tuny 

nshery mnna!lcmcnt ageneic' m Austraha are heginmng tn qmnuify the cat:cht effort.~ 

<and expcmdrtme in some ..:n.*'t!"l of :.mgter., over ume wtth the u~c.~ nf creel Mtrvcys. 

\Vhile this h a stnrf. tn mml)·:-.mg U.te physteal imp;u:h nfrcct'Catmnnl thhing, we ~nll 

h~we: Httle tm<.h.!t~HH1thng itl'!;·,ut th~ prelbt~nt7e,. \alucc,t and mouvc\. tlmt am driving 

the behaviour nf rccrcntmmd h'\hCt''l 

Despite these dtlfh:ult•e,. ~l htrgc nmnh,~r or ..:r\nt:cptual and cmpxru:ul models nf 

t·ccrcillim1t\l n,hmg appear m the htcraum: The UMJt\ftfY nf thc~e \t.ud.tc~ "i'C' based nn 

a common \Ct of rmndplcs, rlmt.l\. the tndi\fttmd tHU'Il: travel. to ~l ~1tc in order to 

consume a rc\!matmn ·..,t.'l'Ylcc· Stte~ \\ llhm u dcfim"~d ... mdy area ate thfft!renttatcd hy 

their observed h!velnt qtMhl~' ch:.lnt'-~tcn~tic\. "lu:.:h a~ l.'Utch nHc and con;gcnti.nnt uml 

measurable eosth as"incwtcd \\:~lh travelling to tht~ .,ttc, Travt!l cnst'i "i¢rve U.\ sutrogntc 

prices and oh~etvaUml., on the number nt Vl\Jts t<.\ <.~ach site are used to reveal 

indl\'tduat~~ pret¢rcnce~ for quahty attnhutcs ur the fishing experience. 

Sntt1t' recent wnrk by l~nom1~ t l9t15' and llaw-,matt ct ul. ( 19951 dtMt1;.grcgJltC Ull 

mdivtduulls ucmitt1d rm· rccrcutmnal fhhing il\to four c.bstinct cm.upmu;mts or choices: 

l. toml number tlf trips tn the ~o,tudy are:.t n\er the' t:nmsc of u, y•~nr t'r scu.snn 

rincluding whether or not tn pnthc1pate ut all}. 

2. Allocution of total trips m:ro!)s tsites in the study urcn. 

3. Lt!J1gth t:~f caeh trip fday"l. 

4. Choice t)f tnrget species on ench trip. 

'l'h~ ratif)t1nle b<!hh1d disnggrcguting d~UHU1d into these fnur conlpl)neuts is to capr.utc 

the ruH t!l't'cct of rcnllncatiot\ policies or rcgulnlioos that .control ungf~r ~ft(mlc•ttch. 

r<w cxuxnplcf ntl incrcusc itt the nvuilnhillty of n pnrticulur fish spl.!ci~s nt a dislant sue 

3. 



{possibly cuuscd hy limihng cmmncrcial cutch 1 cmtld prompt an: nngler to swap 

several short (low cnM) trips to nearby ~itcs with one longer Chigh coso tr.ip to the; 

mt)re distant.. .site to tnb:<! odwwtagc of the better prospects of cutchjng. fisb. This 

'iubstittttlcm behavimtr Is likely to srgnHlcnnlly influence the size of annual bcncf1ts 

and lhc amount ot rccrcntinnal effort ex.crtcd at euch ~it.e. 

The traditional travel cost nuJthod 

Unckground theory 

The· trnditional npprou~~h tn e~timatmg value~ for rc~crcatimwl fi~,hing is the simr>le 

trti'<tcl cos( method. lt focu~e~ mu!nJy on the continuous cmnponcnl of .wercation 

denlund, th~tt ts the total number nt tnps hlk4n to a ~He over the coutse of a year. nnd 

docs not explicHiy nccnunt thr un tndividmtl\ \Ubstitutiotl between !)Jtes. ~pecics. and 

trip lengths. The Jnethnd •~ hased em ttCt1duss.ic;al tfcmrmd theory where individuals 

choose the number of trtp') that maxumse utdu.y suhJt!Ct to u budget constraint. lf is 

assumed that un mdividual'~ undcrlyrng utility from fi~hing At a ~He i.~ a functiOJl or 

the num.bcr of Vi')llS tnnde to the ~itth the quality of the &He~ ~lOU the quantit)' of ihe 

nurnerni.re. 1'he srmplest vcr"·tion (>fthe method is a Mogle~!litc model that ignores the: 

presence uf substitute sites. The individual &olve~· the following uhlity n:mximisnUon 
pmblern~ 

Max: tHZd\ q1 

subject to the budget constraint: 

M.~Z+~.r 

where: 

Z :;::: the quantity of the numetaire whose p1ice is cmet 
t'::: tfm rnHnber of vit>its t.o the r~ctention site. 
q =; quntity ~Htributes otthc "He (eg. cntcb tate), 
M ·=;exogenous J nco me. 
[l::; cost or u trip to the site~ 

,MnJdmisins; th¢ utility cquution subJ(tct to the budget constraint yields the inclivfduul's 
cJcmUtld function for visits: 
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Emplrkully. the dcnmnd fhnctmn is nbtmncd hy rct~rCfif;1ng un individwtl's ub:;crvcd 

number of viliits h1 th<.~ site ng~nns~ the cost!'~ immrrcd .iri travcllittg to the site. quality 

chaructcriMlc~ of the Mtc. mcomc\ mtd otlv~r socin,~ct)HOtniC voduhlcs. 

Two \Vdfarc mea\nrc~ arc rtl~vnnt:: th(~ vuluc nl m~t'CS\ 1o tlw ~itt~ nnd ti.H! \attte <)f n 

qualtt.y dmnpt~. The v.duc of ilt.'c.:t•ss is upproxitn;.lt~ly cqmvnlcnt lo the (~onsumcr 

"urplu~. ot area he neath th~ dcm,md .{·urvc .. fJ'hit-; is gtvcrt hy the integral uf' the 

demand tun~:tmn hl'twccn the nctunl .:o~t of n tnp and tlu~ lev<:: I nf ttip costs thut 

cnrrefipnnds ~n zcr<l vr"H'. Thr: t·alur of' n chnnge in u pnrtlculnr quality uttdbutc is 

~:akulutcd u~tng the t:nt~llktcnt on the quulHy varhhfc ;md I\ ,given hy the dtftbrcnce 

10 cnn~UllK'I' ~Ul'J1hl~ hClOf'll ·~1 1 1..l affct• the dH\t1,1lC m quafrtV. 

'intt' th~tt an nnltn .to c~ttruatc u. \'L)Cfttl'H!flllnt the quahty varmblc. th,~re tnust he 

\ anatton m quaht! ucn1~" tndt\.ldmtl' m the~ •,ainplc. 1'hin i\ not fHlS<,thlc lhr n single .. 

,Jtc model r•"tmmtcd with crn'~'weunrml datu hccuusc nll in<Jividuub Vtsiling the sHe 

\.\'Ill c\penence the ~ume level t)f quulity. For thi' reason. His neccssucy to either usc 

tJmc "'cne~ d~tta ur tm:orpnratc duta from mdivtdual~~ \~isHs t.o multiple ~ires rsec 

heJOWI 

The most 'evcre limitation nfthc tradJlional travel cu~t mcthnd i~ it~ inability to 

... attsfactorily nccotmt rm· the presence or MthstHutc sHes. lrt the sing:fe .. site model 

Illustrated ubove:1 nulure to include the wwcf costs nr relc!vnnt substitute sites biases 

the csurnated purmncter~. ·the researcher 1~ fuc~d with the dtfHculty nf deciding 

whtch other sHes nrc ~ub~titutes whose: prices should he included in the site dcmund 

funcuon. 

Furthcrmorct pnJicy mnkcr.s ure usually not wtcrcstcd in knowi.ng the \ulue ot'just o.ne 

"''te. Whut i.s mrJte pertinent is the vuluc ofr:hangcs to quality uttributcs across 

multiple sites or the v:t!uc ofchnnging the numbc:r ()f ~<lites nvailubte lo individuuls in 

the study nrc,t. These que')timts ~all for a multi .. site. model. One common upptoa(!h is 

to combine the: number of visits made t.o ench ;dte hy cuch individu:tl in th~ .sutnple 

.md to estitnute n single 11ptmlcdll dctnund cqumion. 'this is n tcstricUv~ si.mpUficution 



because HH~ coefficient~ m\ the ll'av~r cn~t and qunUty vnrhthlcs nrc constmh1ed to be 

the ~ame u~mss aU ~,ites. Other muJti .. site 111t)dcls tmvc hcen ptoposcd hut n<>tte of 

them alltl\\, ~uhstltOtC I1rtCCS u.r \UbstHutc qunlitics [tl he incorpomlcd hl '~ mcnntt\f,Jr,il 

way ( Bock~tncl. !VkCntll\cH ct ul. 199 H. 

\nnth\"•t w~.'\,aktl~M· of rhc u·avcf cn"t nv:thod i' the WilY H handles nn indiv1dunt's 

dtmce nf umt! on, ~itt'. SimrlC' model~ U\Mitl\C tlmt the v..t~u"' mude hy nU indivtduuls 

to t.•at.·h ~md \}Vrry \He are nf equ1d length\ mcmung that the oppm1LmHy cul;l of ti.m~ 

on-1.,1tt! t~ the \Ull\c thr t'\cry uldtviduut This l\ chmrly an nv,~.-·~1mplil1caUml. of the 

true "ttuntton. ll' on~~tt<.~ tm1c ., allnVYed tn VUIJ: hct\\'Cetl mdivtduals. thct1 the 

\lppnrtumty co~t ()I' lime nn··\tte ~o..hmdd be iucl.udNt 1n the demand equation. lvhmy 

"tudtc~ uw the mdt\tduut\ wage .rate it\ a '-llmllnw pnce of time. 

\1nre n::ah,lic mndch rC\:t)fUlt\C that on~Mtc time '' nnt m\ly nn clcmum of the total 

l'O't of a ,;,,tt. hut al~n prnvHiC\ uuhty tn the mJhtduaL For c~umpte. l\.1cCt)IU1eU 

' Jl>9 2. l allnw"' m1~,it~ Htne tu he cndngt~nnu'i hy mcJuding il nf;j a: choice vnrlnhle in t.he 

utthty tunctmn \Vbtle tht\ m(1dclt\ ml lmt~l'\1vemcnt over t.he ..;lmple model. it still 

makes the unrctth\UC U\\llntptmn Hntt· mdxvtdtnd' chnn~c the wmu' urnourtt (lftime 1(1 

"pend on-,ltc c\'cry umc they gu n~hmg. A' discu,~ed. hcltWl,lhe random utility 

model uvcrcnmc" tht~ prohl\!m by mnking time on .. \He n dtscrctc choice which is 

allov~~cd tn vary uctO\"i '-lites and trip\. 

The random Utility model 

Ilandom utility thcuty 

Random ut.tlity nmde)hng is em~rging in the HterQture ns th~ ptcfetrcd technique f()t 

modclhhg recreational demund because ft is nble to explicitly d¢SC1'ibe the subsdtutJon 

behaviour uf individuals fulluwing u change itt access pda~ unwel cost~ or quulity at 

one or more sit.cs. Among the first rcs<:mrchcrt; to usc this tc.chniqu~ wns McFndden 

t 197 4} who unulyscd cortsurners· choice. ()f tmnsport mode&. l3ockstucl et nl • .( 1987) 

provide un ef11'1Y nppUcutimt nf the technique to rectentkm dcmnnd. 

With respect: to t'eCtcuUonul fishing, the method is w~H suited h> uonlysing no 

tndivtdual's r.hoicq of site. length of trip., And turget species, These choices Ute mnde 
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every time n trip is contcmphtt~d nnd ure typically dis('rMl~ dwiccs, us opposed t.o the 

annual number of trips whit~h is n rm1timmus dwfN! Vtlti.ublc und more likely m be 

planned ~tt the b~ginning oF the sen,~,on. The nmdom utility model is capuble <lf 

cxplnimn~ the pmbabihty of discrete uH<.wnntivcs being chosen on euch trip, but 

chnnnt cxplnin the wt~ll number or trtp' demanded <lvcr tht! scustm. 

The random utility approach ~~ undtupmncd hy the theory of discrete choice which 

.t~sumcs that uttlity l!l dortn'd .ftClm the attrtbUIC\ of' 4lflcnmtive~ mther ttUtU 

alternauvcs per sf! t HnncttHUUl PJH4L ln order to hricny t·cvtcw the theory. nssum~ 

that an mdtviduat ~~ fhecd w1.th a choice hctw~<m u fixed number nf fishing sites. "fhe: 

tmhvtduul'·· d!rectutdity functwn t!\ defined us lollow!,~ 

Let X, ... ..• X"~ rcprc~l!nt ultt."rmmvc 't!te'l. \t.·hcrc N '" the mtal numhcr of hitcs in the 

Hh.ii\· 1dual~ chcm:e M~t. Let t}h ..... q~ n~pre"tcnt exngcnou~, quahty ilUrtbltt.as of the si~es. 

z 1' the nunwnurc. 

The mdtviduur~ nmxutusntmn problem j, tncboose tx.zt ~o ns tt) muximtsc utili.ty 

... uhJcct to thtce cnnstrmnt~:: 1 t) jl budget .c:on~tnunt;. ( ii' u cunstraint th:n allows the 

mdrv1dual to only chon~e nne ~He nt a tune and~ c. ui i a l!lHlstruint that restticts sites to 

he "purcha~ed" in Uxcd quarHities. The Ja!tt two constraint\ mtr~oduce flO element of 

dt..,crctencs\ mto the md.tvldu~d ., choH!C'. 

Next. a c()nditional Jndirect utiluy functtnn l!t st1ecH)cd which represents the 

mdtv1dual\ maximum utHity thut can be gained from choosing. hitc j; 

where income (MJ nnd the co~t c>f «trip m the site rp1) enter in the fonn eM .. J>1). The 

mdividual is then nssumed to com pure the utility ofsite 1 with tLc utiHW t>ffeted by the 

best of the rcmailiin·· sHes in th~ ch()ice J>;Ct. H' the uUlHy fmm choosing/ exceeds the 

composite nlternutive. then,/ is chosen. mhcrwise! it is not. The individual's observed 

choice can therefore be represented by a set ofblnut~y . .;v.nlued imlices denoted by 

cs, ..... a,.,, 

7 



Randomncs~: ', .1t~r8 the model hecnuse t:he rcsemchcr does not know cxnctly whtlt 

variables Ut'C llli1UCOCUl£! Utl Uldi V(dunt's Utility. 1'h.is Jcnds tl'l U Utility fUnCtiOn thnt is 

delernuntsttt• tiu: the mdtvt<hmt. but stm:lmsttc from the rescurchcr's viewpoint. An 

mdt\ 1dual\ dcctsmn ruk~ !!ovemlng. tht' dmH!e of ~Be 1 t~ therefore given by: 

S. 1p.q.). tn = { l tf ·v hit, M·p,t + r, ">= mnx~ v. ,q,. tvt-.p.l +'.nil i 

I n mhcrw1"t.~. 

~,.,here f '' the errnr term lkcuu.c,e mriHy thtt<7th>n\ hlr cuch sHe arc stochustict 

dt•ct\mn~ ahnm \HC .,~hoi~.~,-- i.UC cxprc\scd 41!-1 pmhnhthtic,. The proh~thHity of sHe J 
twmg .:hns<.~n 1\ ~uven hy" 

The randnm tmht} nmdcl t\ mudc· nJ.ltUattormJ h~ a'"umHtf.! thut the r'~ hlllm~· 

mdependent~ tdcnut~._~Hy th,rnhutt'li. ~Mn~rne vahw dt'Jtnhutum~~ ThJ"i U'-tsumptwn 

\ 1cld., the multmmnml logh model 

Paramcter!-t nf thl! uufH) tum:tmn ,nre nhmw,ld 1'\Y c~mnatmg tf.1e muHtmmunl JogH 

model u~mg maxmmm hk~:uhond. Th;: hJ..chhoud tuncnon gwc., the probubihty of 

oh~ervmg a parttt:uJar bi.tmpte ,~tt \.'lmsen ~nc"· .a~~urump. that it tu~~n distrlhutwn with 

J"i yet unknown r~•ramctl·;·'· of the UlllJt.y fUtl!.~tmn rjk., .• u •. t g<.~nctated the dntu. The 

mm of •he estutmlhlrl procedure ~~ to find \alue' nf U t ....... fk thut nmko this. sample 
mo~t prnhithJe, 

Havmg csttmmed parnmetcr~ nf the utdity .nmctttm~ n rs flnssiblc to prcthct Jmw the 

probahdity of cho~1\Ul£; u particular sttc WJlf change for each in\.Hvidm.d in the sump I!! 

toUowmg a clmnge w one u.r more uf the Site uttnbulet.,. Tbij;;j ts useful ftw gaining nn 

msight to how a populat:ton of unglcrs might renHocutc their rtsblng effort uftcr the 

mtroductlml t)f mtumgcmc.ra poHcic~ thut uftc~t quuJity uuribut~s such us c.atch i~ut¢, .or 

the cost of vislt.iog site"'. 



B.'!cau~c observed choices ure ns!-tutncd to be u funcunt1 of an ccontltl1ic model of 

utility fntlXtntiSUtitHl, lt ll\ nlsu pnsstbl<! tO calculate the tnCi'C~tSC il1 nper trip11 benefits 

h.1r e~{l 1-t mdiv1dual fnll<~wmg tm impmvemctntn catch rates or smne otHer quality 

attnhtllt' ot n~tung. The prm:edurcs for uhtaininp; w~lfnrc m<.msurcs fh>m discrctl1 

.:hoh't~ mod !l~ ~~n~ uth•thutahtc to Hancrmmn t.l9RS1 und w Smull and Rosen c 1981 ). 

r.~.~cntmll). the n~lue· uf mltmpmvcrne.nt b the· ~unnuru th;,ll tl'tW,!l cost lllust he 

mLrca!-,ed tn exactly nf1:~N the c-xpc~:trd vnhw ul du~ nnprovcmcnt. ~uch thnt the 

tndt' h iuult ~ r~tUflt\·d .t1• th~ \.;ame tcvd nf utility a~ hctorc the change, This i.s a 

d)mpen~:tt!.lp; \ artuthm tnl!u!i.m'c nfwt'"lJm·<~. It l' ubu pt.1s'-ilhle t.o c~Umate n,e vnhJe un 

tndtvhJ\hll ohttUU'> frmn h,rvm!i ;)I.'CC~\. ht a -.ct \lf lhning "\ttcs and the change 1~, 

,l, elf ~,r~ Jrom ~11Jdmg or rhmmatmg: a ~th.* 

l"he mam dnt\\ haL.'k ~,t the nmdtuu uulll) tn.ldcl 1~ that n t.•arnwt cxplmnf by itself~ .Utt 

mdl\ uJual\ dcm~tml ftw lntal numh,~r nf U'lf1"' twcr the \:UUt\1.:' of a. ycnr. This i~ 

hecau~e lhc um ... ~ ht)t'Jlm~ ut tJ.1\' arudyMr-. t~ ha\t~d ut1 ~l ;o.:mglc tl'tfl rath0r than a \Vbole 

... ea~on Tfu~ 1~ a mattrr prohiem ttccau~osc impr,,\Cm<.'nt~ in quahty ut. a pm:ticulur sHe 

nr ·~ttch 1 nrc likely tO lnlltt<.mce nu1onty :m mdivtdu;;d'~ dtoi\;2 nf site hUl pho lhc total 

nur:1her ot trtps dc,tnand~~~t. \~·''tthnut an CMJtnatc nf h~1\\ tur drmand wilt be uffcctcd. 

1t p .. not poo.,;~fhle ;u ~:alc\J!a!~ the rhat1.gt: Ul hcm:fd~ over du,~ rnurc seuMln. A vu.nely 

ot mcthod~:~ll~w~~ heen empln\ed m the htet~muc t•l n"crcome. this problem. nnd urc 

c.~tplathi!d under •\.extetl!'il(IOS to .he r.mdom uuJnv nn1~1clu . 

. '\ second hmLtauon of the moot:lrs the :lssmnptmn th~lt indivhluuls* cboh,;es are· 

mdependent ucms~ tnp occt~sh'n"'. This h. Hkely M he unrealhtic~ parcicu~]J'l} for ~l 

~ample that comprises mu.tuplc nb.s~r1-ltltmn~ pe~~ tndi\>'idual. (t is mote; rcusomtble to 

t!Xfl\.!Ct that an indJviduur~ chou.·\~ nf ~He \viH bs~ inf.luetu.ed by his/her previmJ~· 

e ... pcrience nt ~nch site. Adamov .. icttl'>94t expim:r!t; th~ dyliutrt'C {!lcmrnts that 

1nfluence chc>tce by us.ing pm1~l ~la~u. nnd ~"tJneludt.:~ that. visitnt.i,.1n !Jabits fotmed by 

"nmc tndividuuls ure likely to hnv~ '* r.>1gmfienrrt unpnct: em W.tlfiu•c estirrmtes. 

Another restrictive ussumpli('n of the l'~ndottl, utih!y tnodel implies ·tfmt th~ 

rrob&'>ilitics of ehorm'ns site J in c~)mptwJs(;n with site n wiH dc:p~r.c1 ¢xc:tusive:Jy nn 



the attnbmcs and pncc\ t\t thGs~ alternatives und I\Ht nn the other avattnhle 
rm~:-~tbtlities. This ts rt'!fetrcd to the indli!I)cndence nf irrelevant altemtltives UlAl" and 

,~ •. :h!c.u·ly 11n imphm~thle d~scnptmn nf indrvuluals' dcci~J.on making pr(>ccss. For 

l.:'x,unrlc .... uppo"e \here ~tre thrc~ '.t.tc~ tt~ chnosc from: l .. ukc· A. l3cucb B. und lleach 

< • \n tnl}.lr,,\emct\t m Beach C is hkcly tn reduce the prohahilhy t1t' vtsiung llcach :a 
:\?l.ltlH" to the pru'bahthty nf '\'I~ttmg Lake A. a viohttum ur UA 

rhl~ ~o·nn; l\l the prohlem ll'l· the a'~mnpwm that th!! errors a~soc:w.tcd with the mdirect 

utJht~ functwn tor ea~h l.tlt~rni•Hve are mmuany mdcpendent. In the examp1c nbovef 

rhc t\'-•' ht\.tdW'-~ "'lMre aU the unoh\l!r\cd l'h~tmctertMlt:~ that tnflucnce chn.tcc of a 

he~tch .. tltent~mvc. "it'~ tht" dmkc ,1-!t \ tnl~ttes the property nf UA. S'c<ited model\ a1~e 

l.'tnmnnniy U">Cll tt't a\:md the problem uf UA f'i~c hch)wL 

\. ~~, .. t~l three nnpm1~mt i,.•'\h.~r.1\ttm' tt' thcrmtdmn unhtj model have 1!\:ubtt'll in the 

ltlt:i\ttlH\! ov~r th~ pa't det:adc nr ,n, 'Ht~~c ;.u'l!' hncll}· ~unumu·awd b.clm.tv · 

In order w \:Jn~uttn:ent the HA prnhhml. ,1 m~~ted nmdmn uuhty model~~ employed so 

that c:hmcc aiternan''''~ \\ tnch ~hare '-UUdar r.:h4ttal.!ten\,tfC·~ art! hunjlcd trst<l groups. 

\\'ith rcterence tt~ dnr t:x.unplc ahnv,J:. mdl.\ldtt\lh ate ~i\~umed t.o tirMty d}(m"'.C the 

he-..t hea..:h' ... nc «nd th.,. hcr,t ht~e ··'He. tht.•n t:hm-."'c hcl.wccn gnmg lake ft,hmg m: 

heach fhhmg ha\Cd on the r~"'t~ccuvc \tW. tUthttet... 

Thi\ nc,tcd .,Uttcturc cuut~lal.,n h<~ u~.,ed tn modcllh~ s~qul!ntml chmccs <>ftarget 

..,p.!cte"ll. tnp fength and \itc. For exam.,fe •. ;mglcrs nught first choose tn target n 

parucular ~J!CCH!~ then make n ioint dcct,mn about: the \it~ they Wt"h tt1 Vt\tt and 

durattot) n.f tbe tnp. t.::nndmmw.l •m dl!.! dln\cn t,arget specieii. A tltU'Jlbcr of 

recrculional t1shing ~tudtc.., have taken tht~ type of nppro.ach !cg, Buck'>tuel. 

McConnell et nl. 1989; Kauru 1995• <)f cnursc. ~.pccificnuon of a particular dcc.ision 

\equenc:c should he treated us a mar.1.t~tmed hypothesis tmd ulterm.tti.ve m:sti.ng 

~tructures arc likely to mtlucnce the size of wcUht<! estimates rrom quau~ i 

1 mprovemcntl). 

lO 



A common method of ;H~t:('h uling for chungc~ in trtp ft·<tquency foUowhlg u thunge in 

quabty mtdbUtch ll) to uppeud iJ ~t:parate mmlel or trip deln'H'Irl fl\ the rundom UlHit.y 

model. The tv~n modch ure .,linked" by an im.:lu~ive value indeX- which ls included as 

.J regrc~.,or !n the tnp demand equatwn. The i.ncluMvc vulu~ ~~ culculntcd from the 

random ut.dity model am! represents the net utdity of taking .tt tdp. a!l it captures the 

.. ·atue of c.hfferent ))ftC~ wetghtcd by U1ett probabthbe~ of ht!mg i.:hus<.:m.. Changes in 

4uahty urtnbutes :manifest them!o.!elves U\. change~ m t!te in<.:lu'1ive value which. in tum. 
generate predlcttuns or new participation levels, 

t 'nlortunat.eJy. the HlCJo~irc value upprm•ch 1\ not entirely <:t>tl~l~tcnt with utiUty 

theory bectlU!ie Mtc clum~c dccJ.,hms and tnp d~mand are not dcnvcd u..,ing a cornmon. 

uuhty maxunisattun framc\vor.k <PaT\<>n't and Kealy l9'JfB Anoth~Jr wcak.nc~>s of this 

approach~~ that the mchJMVC v~due wcretthC"> mnnownu:aUy with rc~pcc.:t tn 

dc't' mation quality. This mcimc, that all indh'lduai~ .arc prcdtcted to mcren'>e their 

panicJpati~m followmg a4uahty .l.mptnvcrmmt. 'fhi~ ~~ an JnrealiMtc description of 

mdJ \ tdual\ bchavmur .u~ some people might hiJb"titute .~~!V4!ral tt.ip.l) w a clobe sHe 

\"- tt.h one trip to it distunt "'He lf catch rate~ ware only mcrcascd at the diM ant site. 

Some recent f">ttJdies huvc avoided thh problem by denving a M!paratc mdex for 

expected price and expeetcd quulityf u"ing prubabilitie!:t fwm the rundmn utility mod~l 

'Feather. Hellc.rstcnt et '1L 1995; Pav;on~ and Kealy 1995). 

There 1!-, a growmg body of empJrical ~tudic,, that model rt:crc.ntion demand by 

t:ombmjngt am:.l jointly e;tim~ting. n multinmmal mndcl "': Mte c..:hojce with u count 

data model for total ~ea~nnal trips crcrza and \'-i'jhon 1990; Yen. and Adamowicz 

I Y94; Shaw ond Juku~ !996>. These modeJ~ predict the number of tdps an individual 

make!-J to a particular site over the cour~e of· a season. conditional on the totul number 

tnp" made w nlJ 5Ues in the t>tudy nret.t over the same period. lJnHke the two .. stage 

demand models descrihc.:d above. purun,ctcr;s u1 the joint model ure cstittlated 

~•multancousJy by maximising; a single log likelihood function. 



Catch L;itc 1s u pnmary vadublc of intcn.n;t because It i& Ukcly to have ~t major 

mt1ucncc on angler's n~hing decisiuns .• nnd is nfso or intcrcM H) managers who need .to 

dcv1sc poJktc~ to conservc/allnc::ate f'l~h Mocks. SpcciflcaHnn of cutch rate us u, qunJity 

.tttnhut.c tn th~ nmdmn utHtty model ;" complicutcd. by the tact thut it is both a 

... toch:thtic und c~1dogcmms variable. lt is ~toclH~5tiC bccuu!'I.!Z the ungler docs not know 

lor certain what hi!)/hct ~,.atch ~~.ate will be before VJ~iting tt ~He. Thcrcfhte sHes ··r·, 
... :ho-..cn on the basi!, ofexpcctcd catch. Many ~-ttudic\ use mean hist.oricnl cutr .:·, ~{~ 

each stte a~ a proxy for expected catch. thereby unpo~ing the unrealistic f( ... , " 

that catch he the sante for aU mdividuuls \'r'ho vi~it n pnrtJcuJur site. rn remuy. catch 

rate t!-. cndogcnouh hrJcau~c mdtviduul~ hnvc vntymg lc\·cfs uf experience mul curt 

mtluencc catch hy mung .,pcci:thscd c4uipmcnt. haH. und var}fl*lf! their l1mgth of Muy. 

Some htudics have m:cuuntcd fhr thC' stor.:ha!)tic m1d cndogcnw ;s 1 '\Hu·e of the catch 

rate "unable by combining a hou!-,chuld pmductmn funcUO'• wtth ~ Poisson process to 

c~tmuttr· expected c~ttch rate for each mdividual in the sample rSmitl'~; J."iu ct at. 199:l; 

Kaoru. Smith c• aJ. !995: McConnell" Strund ot uJ. H,)~;:l. Ctttch per trip is nnsumcd tl> 

toll ow a Poi!-,~on distnhution with meun /;, nnd VtlrHlll,!C i". The mean cat':h per trip for 

md1viduul i vh~•ting ~ilej HJ,1) ih descrihed u..,iug a fmUM!hofd prodncticm function 

w1th th..: foUuwmg func~..onat form: 

where h, i~ the hours !-,pent on .. ~itc, ~ .. r1 i!:! lhc historjc cutch rntc nt the. site., und s. is the 

angler's ">kill level mcusured in ycur\l .of fishing experience. 'Tlm mJvuntugc of this 

'Pc~lf'ication i~that cutch rute bc<.!mncs a rundom vudabJe whose distribution .depends 

upon both chumctcristic\ of the indivlduuJ and un exogenous meusure cJf fish 

abundance at lhe site. 

Modal of re~Jourcc alloctJtifJtl 

It •~ reu~onuhly cu:-;y b·, cnvisugc h(>W .u nmdmn uUhty model ot rec!rcationuJ fishing. 

combined with a model nftrip dcrmmd,couJd be used to analyse the physicaf und 

ccorwmic impacts of vurious policies that. reuiJ<>cutc Ut.;!<:ess to slmrud fish slocks. By 



way or illustrntiont constdcr Australi~Hl snlrnon, u species fi.shed both for cc,mmercial 

purposes a.nd fot· sport Suppose. a rmmngcmcnt agency is interested in det:cnnlning 

how sensihve ttnglor benefits nrc to changing the uvuilnbilHy of Austrnlinn salmon~ 

possibly thtough a quotu u.n commr.rcial catch which partially reallocates stot.:ks to: the 

recreutionul ~ector. 

P:igurc 1 dt!plcth a framework fbr ~imulutmg the impact~ of such a policy on tb~ 

rccrcationnl sector uvet· tunc, ll ~h1.>W<i how d1tmgc~ in key vnriablcs {tdp n·t~quen,·y. 

days fished nt cnch site. and unmml hencfH~l arc fin-,tly eMimatcd for htdiv~ ,Jv··t 

anglers with n hcbavmural dcmtuvl model~ then aggregated using a•1 exopa~i.;r: 

measurt: nlthe angling rmpulntmn. Bcmg a dynamic' rnodc1 !l e aggregulu ..:Hh~ tl 

one period influences the level ol stm~k~ nnt~ .:.mge~tirm in th~ .11C:~t t> .·:.-loJ \'Fv1~h an 

tncrcuse m ·"ahnon abundance the model might prcdu .. t that dh~l;on, h., gm lO 

concentrate more: of thcu· effort on 1\almnn. cnns~,.\qu~mly chtm~;t:;r to \ isit sues that 

ofler the highc~t CHICh tt~tes trw the k•ast .t;O~t. ~n. ~ nc>t .cht\llf!C 0 aJUhhll b~,mef1i8 \\.;ll 

depcud upon the cbang1"' m "per tnp" benefits .. mJ the total t1UI11P~·' ol t.ti}·~ mud~ by 

angler~. 

An opttmallcvet nf quota. cat1 he fovnd hy varying cnmmercial catch unm the 

romblncd net present vuluc of rccn:uti.onal and ;:; .. ~rr rrtt,;rt ·~ll bcnefitt, ure mnxitniS\!i'i. 

<for t-.akc uf cruwcnicm·c. detail~ of the commei.'Ct:•l ... ,:.·tor tth.~d\!1 have been omitted). 

The 1-tatne framework could be u~cd to s1muJatc ~1e: ltnf•lct of other policies such as 

hag hmit~ on recrentiU!lnl cntch combtncd wHh lkc11Stng. dosed re(!rentiomtl access tc> 

\iles. und entry fe~s tn !,ilcs fbr recreational usul's. The nuthor is currently cond~4Cting 

~u1 empirical ~tudy of re.crcuhonal fishing in \\leMer:j. Austr~th~t thnt usf.!~ data from 

tmgtcr logbooks und ctccl surveys t(J e,stunate u random utility nmdel. The mooel wUl 

he us~d to anal,YM:l vm :nus pcJJicie~ in the manner dcsc:mb¢d ubo~ 't. 



Figurl! l: r;tmt· chiltt of n dytu.l1ilie sint\lhHloli •nodcl of rcCti!Mlon dcnUlltd, 'rhC" d\&U·t 
dl•moustt·ntt!s how chnngcs fo ftsh nlnmdnhcc M sltcs e11n b~ Hnk~d to ch:uigcs in pllrtldp~ltion 
rntcs nnd cctmorni~ hen~tns • 
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Fishery mal1ug;ers tend to maintain u healthy scepticism about the quality aud 

usefulness of benefit cstimutes that are pmduccd by empirical modt.!ls of recrcntimull 

fishing. They nt'e particularly doubtful ns to t.he extent to which these values cutt be 

vul idly cortipttred to commerciol vnlues. ~I'his rmpt..• hns shown how hrtprovcd 

valuation tccJmtques,. such us rartdmn utility model. might nUevinte these concerns by 

l4 



provtdhN benefit cslimnt~s thnt nre supported by C<1llnbortttivc obsctvmiorts (>f 

recreational hchuviour. 

Tht~ wndom uttluy mmlcl hn~l:} scvcnllnppi!aling remurcs. Firstly~ il i.s able tt1 

t•xphcttly at:l.'nutu f\lt·tJ.~ u·,tde off~ thnt rccrcntnmnl ungl.crs make when cho<>s.ing a. 

ft,hmg \ltc: mm>t1p. almgc nrray nr sHe\ that me dtiTercntinted by ncccss }1ticc und 

quaht~ SecontllY~ the •mp;u;L of polklC'\ that l'C\tnct uccess to "ttc\, affect cmch rates~ 

nr dtangc the t:u~t nl \.Jco.ltmp; a Mtc,. can he rcmhty tmalyscd bccm.t\c demand foi· 

f1,hmg • ., di'tapgrc·gatcd ut: the imhvntual leveL Th1rdly. wclnn·c measures that nxc 

fenc-ratt:-d hy the ramlmn utllrt} mndcl nrc d1!ttvcd rrmn un lHl(i!.!rlyittg model of 

oh"cnrd mdtvulual hdl~n:mur. 'l'hi~ nu1kc'l H po,\thlc to 'mmlute the mngmtude rmd 

redt'-ltnhutmu of rt•t:rt~i\tmnal cffnrt m.,f'U\'l \ttt~s that mtghl rc\Ult from implcmcnhuiml 

ol .t r~mtl.'tdar r.nltt~Y Outtmt f.rntn the rnndmn uuhty tnmlcl i~; tht!rcforc not only 

'~.tluahlc: tnr mak.mg tUd,!.H.'H1Cnl\ 1thout tht~ t.~U\t h~nc:.~l'it ut rcallt)Cttlion. hut l\ alsn 

'.tluahlc fnr rtf<!lltdymp: {'lfr~·nvC' \\,ay' nf crmtmUrng: rct~ruatmnnl uffmt and catch. 
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