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A Comparison of Stated Preference 
Techniques for Estimating 
Environmental Values' 
M.D~ l\1.orrison, ·a.K. Bla•ney, J .. w. Bennett and ~J.J. Louvicr•t 

Paper presented nt the Conference of the Aust.t~allun Agriculturt\l nnd Resource 
Ec.:onotnics S~wiety~ Gold Const, Queenslnnd, 21. .. 24 Jnnuaty 1997, 

ABSTRACT 

The uSt~ of stttted prefel't'Utce (SP) techttiqucs fot• csth:rmt!ng environmetttnl values hus 
inct·ensed substanlit\lly in t-ecent yettrs. However, criticism ttbout the most widespread 
SP technique used ftw valuing environmental. t-esout-ces, U1e conti.ngem valuation 
method CCVM)t suggests thnt there 'is tt l1eed t<J not only t<~fine the CVM., bllt to 
develop Rlte11mtive SP techniques. Ia this papet• the CV~t is compattd with four othet· 
SP tech11iques~ contingetlt rathig; conthlgent rnnking, pttired cott.lpltrisotl nnd choice 
modelling. TI1e te.cht1iques ate compared iu tenus of theit: methodologies nt1d the 
validity ru1d teliabilit:y of the results they produce,. The appropdnteness of using·each of 
the SP teclllliques in differentenyitotltnental valuntionnpplic~ltions Js also discu~ed.lt 
is concluded that while the CV~1 is prone to bins und bus S<1me pracdc~tllimltations, 
when up plied appropriately it c:ut bet used to .Ptoduce theoretically valid t<esults. 11u:ee 
of the othet teclmiques~ontingent rating;, contu'\.ge11t tntlking tmd pa.h~d 
comparison--are found to have weak theoredcal bnses and do not produce 
econ.ornically valid valuation estimates. The rmal SP tech•tkJue exlh"'rti.ned~ chot(;.e 
1110delling;, appeal's to have considerable potential for providlt1g useful nnd vtdid 
estimates nf Ct1vironmental values. 

* This tcse~trch is part or a project design¢d t.(l develqp an<l test tl•~ use of choice mOdelling for 
csthtHltbtg cnvirontn~ntnt vatoes. Tbe project involve.~ two (;(t.tre studic.~: cstinuuhtg tlie vu.hi¢. tlf stallds 
of remnnnt vcgctajoJt .in U1c Desert Uplands regioi1 of Queensland, and c~Umt.tUon of U•c value ·Of 
cnviroithlcut:~, flows k) Um Macquarie Mm-shCt~ and Gwydit WcUMds in New South WaJcs~ the 
projccUs bciug funded by t11e L:trhl & Water Resources R~eatch and Dcvclopmc•1t Cotporaliott ~ud 
Environment Australia .under tbeit joint program. on U1e CQnsetvatlotl atld managcm¢11f~ ot rcnmant 
vegctatlon. S\Ipport. tor the J'f(jject is also being pr<>Yided hy the Quc'-msland Oep~l1tncnt of Ptimary 
Industries, tJu~ Quccoslnntl Oepnruncnt. of Natm·lll Rt!S4;turccs. the New South Wales NtttiOitftl. l,>tltk$ 
~uul WildU~c Service aud Ute New Souu. Wales anvi(Qhtn¢ttl ~cctiou AUd1ority. 
·Mark Morrisottls PhD stud~tit in U1e SciUXJl t>fBcouomics atJ.d MruutgrJi\catt. t)NSW (AbFA), 
C::Mbcrta, 2600t ·Russett Blruneyis P<lSt .. t>Qctorat Fct1ow. tJ'•batt ReSC~lf'(h Program, ANtJ, AC;T, 
0200; Jcn:Bcnncttls Associate l>rofessor in Ule School of EconomiCS :U1d ManagemeU4 lJNSW 
(ADFA), Canbcrta; 2600; a11d Jordan Louviere is Profe$SOr nnd. Chattin Ut~ :Oeparuncnt ofMarl:¢tlttl 
ut the· Ut•ivcrsity ()r Sydl1¢)\ . 



1 Introduction 

Stated prefetence (SP) technique~ ~we characterised by the use of surveys i11 which 
resptlndetltS; ptetel·ences n.w Vt\rlous et\Vh'Ohtnental outcomes ate identified~ SP 
techniques have fl-equenOy been used t,o value environnlCllfl\l goods (T\!fitchell & 
Carson 1989, Wilks 1990, NSW EPA 199.5),. and to evulunte new marketable products 
('Witt ink & Cattin 1989) Hlld trauspott options (Hensher 1991). 

The ust~ of :nwveys mctHlS tlHtt SP techniques m~ very flexlblc, nnd c~m be. ttsed in m®y 
more applications thntt tevculed p1·ctci'ence techniques such ns the hedouk~ price und 
trave I cost methods. In pa1tkular, SP techniques catt. be used to estimate uon .. use 
valm:s ~u1d use Vttlues wbet:e thete is no existing market or tulu.ted unttket dtlttt, 

The appealing features of SP techniques ate1 howevei\ coutlteted by some drawbacks. 
The SP technique most widely ttsed. for estimating the value of envitontnemnl goods is 
the <:onting,etlt vn.lufttion method (CVM). In Australia; decision mnkers at·e cautious 
about using this meth<ld, partly ns a. tesult of the cdticistn it received followh1g the 
Resctttrce Assessment Comtnissjon's t\pplication Q( the CV:tvl to estimate the value of 
envil"onmeilt:al dntnage .if mining was to be allowed in the Kakudu ConsetvMiotl Zone 
(Benttett 1996). The. cotlti'ovet;sy. SUJl'OUnding; the ~se .l)f the CVM ill AusttaUn was 
para1le1Jed by the debnte in the United States of Amedca n>llowing Ule use of the 
methoJ. to estimate the vnlue of the damage caused to the natural etWh'Ot\rrtettt 
follctWittg the gtoundhtg of the Exxon Vulde:t (Piamm1d & Hausn1art. 1994, Hanemann 
1994). 

Because of the cotltroversy associttted witlt use of the CVM* thete .is a. ratiomde:.for not 
only re.fitlillg the CVM,. but also for developing altet:uative SP technJques rot cstbnnting 
environmental values. AtteJ1lt\tives to the CVM. include contiilgent rating; contiugent, 
ranking, pnited comparison aud choice tnodeUing (CM)1• · 

The purpose of this paper .is to provide .n comparison of these techniques whett appHed 
to the vatuatiot1 of envirotltneJttttl ~ootls; .botlt intenns of the methodoto.gy involved 
and the validity and roliahility of the results. lit SccUofi 2, each of the five tn~t SJ? 
te,;huiques ure outUned and in Section 3 the validity and reliability of af>plications of 
the five SP teohttiqtles. is considered. Section 4 contttius a discussion of the 
approprinteness of ush1g each SP technique fot different etwirontneJUal valuation 
applic~ttlons. 

1 lil the tlturkcttog .tHct'ntuw continscot rating ru1tt .t'till~ng, J.laired wmtxttison.!Uld eM i.\te roll(:Ct1vety knowtt ~ 
·~njoint ttnnlY$is1

• Ote¢n & Srini.Ya$JU\ (1978) d¢l1n¢ conjohu .. ~ttaJy$is M. 't1t1Y tf~()ltlfKl$itiol\l1lln<!U)Od that 
c!lliml\t~$ the i$1hJt:tJtre o~ q, consuntCt'$•,; pn;tcren¢CS given his/her uvehiU cvlltuatl()u$ of J1. ,iiQt .dt iiltcrnativc~ tlutt 
nrc prc$pcci0cd 1t~ tt;ttll.S (.}f lcW¢)1f of difft:rent attribUteff', 
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2 Overview of stated Preference technique$ 

2.1 Contingent Valu~ttf.ln 

The CVl\·1 hwulves nsking u sump:le of t\,Spohdents whethct (oa· how much) they ate 
willing tn pay to prevent or obtain a particulaa· etwironmeryt:\1 outcome .. The us~ of 
sm'Vt!)'S tn estimate the value nf et1:virotunenUtl gOl1d~ wns first suggested by Cidncy ... 
\Vuntrup t 1947). SinCt\ then the nutubet' ttf cv~ 1 -;tudies hns gfO~Il exponentiully, With 
Cnrst1H. Wrighh Cttrson, Albcdni & Fl(lt'CS (1994) produc.ittg a bibliogtnphy ot1 CVM 
uppticntinns nml studies cotlt~tiuing 1674 entties. In Austral in, t.he gt'()Wth hn.~ beellless 
d11UtHltic, with t.he BNVALUil dtUubuse listing 26 st(tdies in its 1995 version (NSW 
EPA l995l. 

CVM applkutions provide esthuu.tes of the ftggregate V4t1ue of changes i.n th¢ quantity 
ot qunlity of envitotunentul goods lnVt)lvittg usunHy onty Ot1e ot two resource use 
options. Fot· most etwiJ·omneutnl upplicntions, responses ure used t() esUmute 
compe1~saliug ot· equtvulent su1.·ptus (&Utchell & Carson 1989), 

In prnctice. most conthtgeut vutuuti.on studies contnln several welt dot1ned elements (see 
Pottney· 1994). The first is n description of the stn~us (lt.to and d1e envit·otUt1enta1 
ch:.mges that will r~.sult from n proposed managemean ot p(llicy option. the desctiption. 
should be •f:th; und ·uccut·ut(}' und should include ;ul b1tbt'J1tndou Uun is (lf reltwtu1ce for 
the respondent. 

The St1\mnd element ls tt tnecfHlHisru fo.r eliciting the willingness to pay of resppudenl'J 
to achieve me environmentul improventent m· prevent the decline in environmetJ.Utl 
qunHty under the. proposed option* There ;tre. vuri<>us mecbnnbm1s. or fortnt\ts tlvu.iluble 
for elicHhl~ wilUngucss to . pay. The main formats . nrc listed itl Tuble .. L. n1e 
dichototnmJs choke fo.rttmt tBishot> & Heberlein, 1979) is generally considered to be 
the sune or the art eUcitn.tion formnt. Vadous moditi'cauons t(l this format huve also 
been used, ~u~h ns the doubte.-bounded dichotonH)US choice {Hanemru:ut 1985), 
polychot.nmous choice (Rcndy. Whitehead & Blomquist. 1995) nnd the dissonnnt:e .. 
minhnisil1g elicitation fotn:un (Uhuney,. Uennett & Morrison 1997), lrt nl1 formats of tbe 
CVM. u pnyment method .such us increnscd income Utxes,. tevie$ on wutc1: .nnd bouse 
ruxes. Oi" vohuuury donaUom; :is usuutly specUie<L 

t:V~1 questlonnrdt-es ~lso colltain questi(>ns t(> determine respoudfmts.• socioeconomi~ 
charucteristics, .~t)· wen ru; other .lnfortrmtion ubout Uteir environmental llttitud~s ~1d 
anything else thnt. army nfrec.~r -;ot~Uingrte$5 t() pay. These dam nre ·used' to d~mottstrnte 
whether theo1~edcat rel:ttlonshipt1 between willingn~~ to pay nod indep¢ndent. vuriables 
such: us htcome holdf 

The tltml p~ut ()e ~t CVM s~udy is the statisdcaJ nualysis. .Respot~SQs are u$wllty 
tegt-essed ugttinst the:· socio~eeononti¢ and altitudinal chara¢tedstics of n;spondetds~ us 
weU tts pdt:e in tbe case of discrete choice formats~ 111~ estimated cqun~on: :i$ used to 
pro vi. de uggtegate est1nnues of menn. ()t median Hiek,ian surplus, 

j) 



R¢., .. JX)nd~nt.') tJ~ lt~~ecl whctltert.hoy ~•rc wmh'lt. t() pay u cermin 
nmuuot nn~t Uum ~Xtt'tl Of reth.Ctxf hlCfeltleht~~, dcp¢uding Oil, 
wh~~hct· U•~y rcspotid l)(lsittvety or ~lcSJ!ti.vcly ttl lhe inHlnl t*tt 
tmtll lhcit m~xhnUtHwilthtgtllJSS tnpny is t't!ttchcd 
l~t$polnJcnts nre given n ct~rd thnt t;<UU.nhls n ••u1ritX"'~ {lf: paytUI!t\l 
t*ls Md. clHK1!ie one 
on~n retc•rcd to· ·n,". Ute ~rclctcm.lu. oi<xtcr, rcs(,Ondents nm ask¢d 
whether th~y sot>tl.:>rt n chnugc lu cnvttontucmnt Cl•mlily given ~ t----.. , .. . . . .,. __ __.._ $c1lled tklditit'ltml mm.!,lCJ\t > . • .·. . . ..... · ....... · .... ·.. . 

Doubtc .. bunod!.!d ~hdlt)tomuus SiJn,lnr to «lichotomQ\JS choice cx~"CPI tht•t· if rcstxmdcu.fs S\lpport 
ctmiec: the. Jl4•Ym~ut: they nrc; th~u 4\skcd wh¢~n~r they would r»W tl slightly 

higher nmmnlt.lf Utc:y dun{t sUt1fK)tt thtt pny.nt:nt they arc ns~cd if 
_.........,_, ___ i~lh..,.cy~t....,..tte,jyitlhas m p:\rusHstut~tl<iWCrttmmmt -~ ...... --~ 

Poly~h~)iOffiou~ dl\1t<.~ Sttnilhr tu dicb~Ofn(lOS dmice cx~pt t¢spoml¢t\ts Ute z)bli! t<) 

...,._ ___ ,_ 
Dissonance•.tnlnlmtsing 
~licitntlon rormm 

lttdi~ttt~ the cx:tcalt to which they ttre, io ruvour or nr oppose: tltc 
~fl()({ . . . 

SimHm· to· dichOt<m\(lilS choice-except rc~udcnts nrc. ~•hte «1 
hulicntc tbtlt they s\•P.fiOrt n pl'OJ'KlS.1l but. eltber <.~miMt tufbtd the 
speclficd· nmeJUI1t, Uml. the J>rorx>snt is lnll wmtb the {tumunt or tbc 

._.........,, . .,. ------~lt;..;.:Yl~ .. '~ll],..;;tl;.;,;;;.;l~Jll1 ,l)r llm.u!!,cy omx)S.e thcU!{C of U I~V~~ 

Hanermmn tl984) nml Hunenmnn & Kunninen (l996) show thnt the behuvioural basis 
ot1 the dis,~t~te cl1<1icc for&t1llt CV~l i's 1undrnn utility them-y (Rt11'). l~Ut ussmn~ thnt 
the prob:\hility nr tUl individu~d choosing t\ good from nn nrray or goods is uc1Jendent 
on the tttility t1f the &llod tehttive to, the utility of (Jther goods. ltl otbea~ word, . no 
individunl q will choose nJr.emudve i over n.ltern.ative J u~ and only it' Ulil > 01q (i¢J t:; A)t 
whet-e. A is the choice set fttced. by the .individual~ Jn .RUt the utility of u good L~ 
cottsidctx:d tu depend on obsetvnble cmnponentti·, including .u vector of ntttlbttte~ (x;) 
und i.ndlvidtml chrltactedstics (s), ns wel~ n.-> unvbservable components (e). 
Unobserv:ltjle comrJonent.iS" ure u~e(tted. ns· if they are ranc;mnt nnd Ate assumed tu follow 
some distribution fun~ti.on~ 'rhe utility of good l cmt·~· ;cpttsented AS, Ut4 ·:;. V(sh xt .• ) 
+ C~tr. where V ls an. indhtct utility function. ;the probability ()f choosi.Jtg altel1ltldve i 
can be wdtten u.s: 

P(UiJa A) \o:; ~f ( V J.t + e~) > (\tj.1 + e~j)J 

111e pt·<>bubility ()f~ som~(1fle choosing i. ioste;td of j .is e<}\tal t<> the prob~tbiUty that their 
determlnl$tk utility (Vl plus dl(dr nmdom utility (e) tor l is greJtter than . for J~ ay 
reut·runging the terms bl th~ ttlmve eouutton. it cun be se~n thnt ·the probability that: U.tt 
indivlduttl drawn rm1domly ftom n surnpted population will Cb()O~ a given uJtemative is 
equnl to the pr<>bnbllity thnt the difference between the rundom utilitY or rutenmdve J 
and l is Jess· than U1e difference between the deterministi~~ utility of altemntive 1 tmdJ; 



2.2 cc:mttng•nt Aatlng 

111e two \nttin differences between CVM attd conlinge~tt t1tdns (ntld othct~ S~ 
techniques} m·e the numbe•· of resom·ee use altetl'Hltives thltt ttt'e ev~du~ted by 
rc:spondcntR and the method of ewduntion. h\ CVM npplicntions there ;tre usually only 
one tw two t·esom-ce use altemuHves cvttluated by t-espondent..-t and. under the 
dichotomous choice fbt·m~u. respt)tldcr\t~ indicnte whethet.·- they suppoJ~t ot oppose the 
altcmt\five •. ht cot\tingent: tnting nppliCi\Uons A sedes of tcSO\WCe use alt~wontives ~we 
eNt\luated by ~-espmHte&lt.'h one ~\t u time, through the ttse nt~ n. ··~u.ings scale. 
Respm\dents, m~e ll()t asked to compt\t-e the dtft\went. attemntives, but tnther ut~ ~~ked 
to mte ench scpm1ttely. E~OI' exmntllel the folJt)Win~ resmu-ce use nlteh.lUtive nmy be 
presented to n l"espondeJ1n 

Wetland m~o(laemtnt a\trv•v 
Plc~•sc cu-r.lc unu of the ntnl\h¢ts below to show ~~uut ptcfen!tlc~s f(ltUic. n,nowiog attcnu\Hvc: 

\Vntcr quality 
NumtX!r ofwnR~rlHrd:; 
Atcn or wcth\ml 
Household cost 

2 

WetJkl>' 
Pre[crn#f 

3 

ftlit 
50,(){)0 
60.,.0()0 hit 
$40 

1 8 9 10 

t}tnJifB/J' 
Preferred 

The usc of· contingent tnt:int~ m; a stated ptefetell(~e technique odginntcd in the 
mat·keting area. Witduk & Ctfttitt 0.989) report that there were ;\bout 400 commerchd 
conjoint studies undertaken eaclt ye;u~ itt the USA during Ute eudy l980st ~md thnt 49% 
of these involved tatinss scales, Thet'e have also beetl sevet;tll uppUcatiorts ltwolvirt~the 
valuutioJ1 of etwlromnental goods, incluuitlg recreatl.onuJ tishin~ {Roe, Boyle & 1leisl 
1996) .aud pteservatton ofthe bandicoot (Jrtkobssont Kennedy & Elliott 1995). 

Tite them·etical basis ot contlngetlt rating ls infonnath:m integration . them~ (lit) 
{Andersmt 198'2, Lynch 1985, Louviere l98Sn)~ Under Ut respondents are dssumed to 
evaloate set>arately each piece of inf(U1nation about nn option presented to Ulem atld 
assign n. value to each piece of information~ ifhe informutlorl is tllell integrated by 
resptmdents to .produce at1 ovenlll evaluation which is ttttnsformed illto fl t~ting. A"' 
well PS tt.~sumirlg that people are able to ttansfotm their evaluatlons tn«) .ratiugs, UT 
theory usually ~~sumes that the errors ~ople make irt dekiving 11Ungs at·e normally 
dbHrlbnted* lf theS¢. assumptions hold, ordinary least $}Oates ~tul ·bQ used to diagnose 
nt1d test utility functions. Rowe vet\ il! prncUce because of' metdc. bhm ($ee: Section 3t1) 
eJl'OJ'S nre unlikely to be nOt'tnaUy distribntedj 

As .. shoWtl. .ut ~ruble 3, the. infoonation that ~spondents •tntegt·ate' ·bwolv~s a $et of 
attributes (em resource use characterisdcs) that have tnultiple Jevelst. The choice ur 
attributes and attdbu~ .level$ Js bas~ed on tacwrs $Uch as Which attdbutes .ur¢ rel«Wtmt 
to t~$pondentsf decisions, attribute level$. ®tually existing at the site. policy relevant · 
attdbutes anttleve1s Md the need tot pat-simony. ~or examptej in th~ evaluation ot A. 



wetland, nn unntyst may select the tbllowlng ·fout nttrlbut.es and attribute. ·r~veltS from 
which U> develop resoutce use altemattves. Noti~ that in. this example two attributes 
have two levels and two htwe U1ree levels. 

Tnhl(! 3: AUrUnates nttd l•!v~IH ft)r a l\j•~tlttrad 
Attrlhut~ t~ .. w~l, 

Wutcr ~tunHty 

Nmnhcr of Wttt!!rbitds 

fl(M>OO htl, ,.0.000 hn 

$70, $40~. $ Ul 

111ese nttributes cnn be C(ltnbincd ttl fom1 2~x.3~ or .36 differcJtt tesource use t)ptions. 
The total number of resoutce use options or nltematives which can be fotmed ftom a 
set of nt.trtbutes is ktlOWll (ts u complete fnctoliah Complete ractodals have two 
sigr1Uicont properties. In n complete factmial each ntttibute level occurs lr. ntl equal 
numbet~ of choic¢ alternatives, nrtd. occurs with other '~nribute levels nn equal number 
of times, 111e ntttibutes nre said to be artlwganal or lt1der~ndent~ which means that 
mutticoUh1e~trlty bet\'leen nudbutes is eliminnted. Secondly, because all possible 
combinntilms or Attdbutes ~nd uttdbute l~vels ru·e included within a ~omplete factorlul, 
it ls po!ssible t(l estimate nll two way and higher. level inu:raction~t in Additiotl to main 
effects~ when nnempthig; to modelturP.ondent..~' behaviour ushtg, l'eJitession techniques. 

In mnny studies it .is not posslble tll evalu~te rut tesour~e use· alternatives withh1 n 
complete f'nctodal becuttse the number ot' possible tcsot.•rce use nltemntives incretiSeS 
ext)!JJtenthtHy with the nmn~r o.f attributes and. attribute levels. Given that it is 
deskable t<> have multiple evoJuatiOl1S ofeaeh resource use :dtemativ~ to tulow tests of 
variance, ·fl. tnethod is needed to redu~e the number of choice nltemuUves, tn practice~ 
must applications systematicnlly. sampte from complete factorials by usiog fractional 
fnctodnJs. A fractional factorial consists of~. ~fraction' of the tesoutce use alternatives. 
withln o; c<>mplete. factorial. lt l~. possi~le to. muin~'lln the . property o£ orthogonality 
within a fractional factorial, although bttonnation about som~ ot• nll interactions wUl be 
lost; However, b1 sonic cases lt is possible to . sel~t, a fractional factorial. whl~h 
excludesinformntion about. potentially lmimpot1Mt iotemctions~·~a~lc main effec~~ and 
main effect<; designs with lntet-actions are avnihtblc in 8()7<: & Hunter (l961 ). Addehnnn 
(l962a, 1962b) and Dey (198$), 

After: the resour.ce use ~ttemutives have been generated using complete or fractional 
factorinls they are evaluated by ~spondeuts using ratings scale.~, Respon4entS" ratings 
are then regressed against. the atttibutes u~in~ ordinm:y Jenst ~K~u~res (OLS)~~ Where ·.an 

~ A .main ef(«:t:rer~rn· fi:'>lh¢ coJJtribuU~11 of~han&e ln· rme rl Ute ~ttribut~ C~t> Xt. ,x~ or X'J) on ·tk dep;~deJlt. 
vatltibll't wbicb intl;l'* ~~ J$ t'-t1ngll. A tw~ w~y in~~~(Jb ~ftect ~ut•wll~~~ tbe m:tJUi••)Q~ o~A JJ)•ln c)'t~t· 
change$ ;.tt <tiffcrt:nt J~v~J$ or IU~®rld iUtdbUtc (Md .il t"l~ll~ bY Xi}{;); ... tbr~ W~ Jnt~~Uon ~in WIH;ti 
the U'ingnitud¢of UWQ way hl~~tion c~~~ at ~iff~t ~v~b ora lbim•Urib.tde ~ #0 on' . . .. . .. , 
3 Rntings brtver how~VI:J'~ ()Jllf btdiuol ~lid tJQl catdhud Jntervalti~Jnif'.c~ ~Wd ~~at~ •bQI~ ®t ~ t~~t•JyJ¢4' 
by Ot.S which bnpUcitly "'"''"* r•~ns• ~· ~.rnJnJ! int¢,J:nl•· ~ ~ftdm~tUty ~l.ltn~ m 0t.S 'ltllt>U#; ~~\ J 
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nppl'opdnte e~pedmetltal design has beet\ U$(!d the e"1stence of. tdgnit1cant bltetactlon 
effect.~ t;tU1 be ttemomHtnted by the sigl\ificance of th~ interaction coefficient~ if thete 
are no iuteructitm effects, the ntitrginat r;\tc. ot S\•bstht1tior1 b~twe¢n each attribute ~td 
pdce pl'Ovides '~ meusure t)f: the Vttlue. or •pati.~wQrUt' of each attdbutth Patt.-worUts tWc 
cnlcuhued by dtvidi.ng. the esthn.nt~d <!ocfficients of eiwh of the attdbptes by the 
coefticietlt of pt·ice. A per Jt!spondent estimate ofthe value of at\ asgregl\t~ ~hn!lge .bt 
cnviroJ\ment;ll qu~Uty is f<)Unti by t\dding pn.rt .. W()tths, Howevett these m·e only 
unconditional ot' l<eladve estimttt.es, of wlUingtle~~s to J)(ty. Contingel\t mthtg esthttll.te$ 
ure not conditionnl ()it n~sp<:mdems ns,reeing to putcha~ ll good •. Hence whUe valid 
estinllttes of the nmrginul rate, of suhstitutlotl between ttttdbutes m~ty b\) derived fl'Or.n 
respondettt' s t'Ut.ings. o1~t·csource usc nltenmti:ves, cs.timt1tcs of vntue detived. n·om the 
mtwghmlr,\tc of substitutiou will be binsed if tespondents would not rtctua11y chO()Se to 
purclmse the good4

• 

2.3 contingent Ranking 
'7 \'P . . . . 

The ch;wacteristic feature of contingtnt i.'Ul\ldn& is the rru~king by t>espotldent.~ of: tht·ce 
ot· n1l}l'e res<Htl~Ce use ttlteti1Ut.ivcs from most t<l least pt>eterted; as shown in T;lble. 4.: 
There have been .a n1m1bet of nppticmimlS of the contingent l'ill1king tnethod thnt have 
attempted to estintt\te. the value ot' eilvit·otune:n~1l goods, including electric c.tu:s (l3eggs, 
Cardell & Httusman 198 t). impi~ovcd nit quality (Rt\~ 1983), bnproved watet quality 
(Smith & Desvousges t986)~ hazardous wa..~te l'isk t-eduction (SmiUt~ l)esvousges & 
Fteeman. 1985)f reduced diesel lldout·s ftmn motor vehicles (Lnt-enn & Rae 1987) and 
recreutior,nt hunting <Mnckel1Zie 1993). 

As with C<>ntingent ruting, conting~flt rattkirtg allOWS the estinl,tdOil of p~ttt .. wortbs n.~ 
well us the aggtegat~ value of en vlronmental ~oods~ lt at sot however, .shares the 
weakness of cotlthlgent rating that respotiden~~ are not able to exptess upposition to 
payment for the envitnt1rt1ental good, expept through ptoviding a low l1trlking. ·.aence 
the valuntion estimates derived in continget)t ranking studies :u-e also uncotlditionaL 

unit increusu in I he niiJuss s~nte rci?rc&elllJI a nhnlln~ 1h4!J'e~ tn utli~ly wgar4J¢s~ oflhe .l1'Ncl <>f.th~t~Unglj wule. 
lt 11lso bttpH¢1{ that i r u rr:lltj(>J~~~ot give$ bundt~ 'lJ ~· rnt!tlf()f 8 ~ntl bondl~ Z1 ~ l'lltift~ of A, that the ·p,;$~Ondenl l$ 
indlfCcrcnt bctW¢c~ two bundle$ orzt 111ld 1\ hvltt!lc; j,if 'lJ ~a~k~tlti~ :199~). S«.'Qitdly, OLS tUUltlpl~ regt'CS$lOn 
unnly!ll$ ytcld!i blase!:l und 1Mrfl9lent csti~ll!lfe$ of~tficienl!J $# ruling$ itr9 discrete and Mt cotHiuur.>U$. S¢V¢tnt 
r~~nt $JUdle8 have U$~ ~cnHingen~ mUng bu~ bave ~MIYIWA ~h¢ dt\ffi. uoing utdere419$i~ or ptoblt (~B Gatr & 
tuznr 1993; Muckenzie .l99~, 1.993; Jnkobii~Pi1 f:t ~t J99S). TRes~ sbidi~ ar¢. a hybrid '¢Qfttln$.ellt mdn.s·htoki~$ 

. study. While they eHcl~ rnl.il),Bif, Ut¢ rntins$ tt.r~ lrt-'ilfl!d t'ift!lritdl)' Wbic;b ts ldcuUc~t ta 1\()W t~~ dM~ f'mlP tt· 
~cOillhigcllt ttttikb1g MUd)" is U\!iUcd. 
' Uslng Iu~111 to denote Ut~ Jowen l'lltinglls •oppo~ p~ymetW ia' uuUkely to •"~~~ \he rosU.l\$ :wndiUon~lAA 
l'el$}101\dettl$ ~~tu rutht~•: $<:~l.:~ ht vurtot.ts Wll}'$ at~d jrul)' usc $~Y¢t'!ll, ot Ut~ l9West :t.Ub U>.lJic1i~tl) diat iheY 
f.ll).Pf'IJC p;l}'.ini:lll. 
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Wetl~nc:t rru•n~gemtnt !JUrveY 
Plc:mc tt\ttk- Ulc three nhcnunivcs tX!low, fnmt )llUSt w Jc~st ~rctt~d l1y ph,<!hl& lbc nnmbc~ t. ~ a\od 
3 iii the! b<)xcs hctow: 

Wnu1r (ltlfllity 
Number t)f wnt~rhh1ls 
Arcn. Qf wetland 
Household cost 

·~•it 
so.ooo 
60.()00 ht\ 
$40 

D 

gOOd 
tO<MJOO 
60.000 hn 
$70 

D 

jl(XW 
50,()00 
20,000 bn 
$10 

0 
'l1te usc nf C(H\th\gct\t mnkins for Vlthting e•tvitotuncntnl g<><)ds w~u; stiiuulnted by the 
seminal stUdy by llcggs. et ut (1981) who showed that continget\t nHtking could be 
b~,sed <m .RUt t11ntrstone 1927, McPndden 19'14}! and sug~ested su~tisticnJ 111etbods 
fw· nunlysing dt\ln th:n cort'esponded to RU~t Prior to t.he study by Beggs ct ul 0981) 
n:scntthets. hud no dh-ect wny of stntistic,mlly nrullysing the t~sults ot: tt ranking exe,-cL~, 
Plecause of the detU'Ul of stntisticul techniques, researchers eithet coilVet't<;d n:tnkings to 
e, nuiugs scale or asked rest;ondents to ptnce alternatives which they hnd inititlliy 
r·anked onto tl tutings sct\le~. nnd then nnulysed the dntu ush1$ OLS multiple t·e~t-essh:m 
1eg Whitmore ... ~ Cnvndi.ns 1914lsf Hence mruty: or the enl·ly contingent ranking studies 
wet·e cont:et1t~mlly very shnilm: to tmntingent rnth1g studies, nnd in a stntisticnl sense, 
virtunUy fdenticnt lleggs et nl ( 1981) showed, theoteticully, that the t·tmkittg of 
nlt.crnntives is e,qutvulcnt tu the ptobnbUity of choosit•g the good wi01 the highest utility 
from n choice s~t A •. tnulUplied by the probttbllity ot• choosh1! the good with the next 
highest utility out of the rcmuinlng goods and so on •. This Js shuwn in the following 
cmlditionnl ptobttbUity distribution, where m ~1wescnts a resource use altett1;1tlve. J L~ 
the set t>f n!soui·ce use altcrrHuives, h rept-ese&tts rank. m1d n is the total tuunber of 
rankings which .ts cqutvnlent to the lowest tahking: 

Busec <>n thei.t• theoretical expmdtion, Beggs et .at (1981). proposed Ute use- of .~te 
orde1·ed lQgit model to explain rnnkitlgs in tetltlS <>fattdbuwsl'i, 

Destlite the wrwk t)f Beggs et o.1 (1981), S(Jme question$ i'emnitl a,bout the tlbility of 
contingent tanking. to satisfy the tlssumptlons of ayt~ RespmldenL' may use strjttegies 
when rauking altetnutives . that u··~ controry . tt1 aur. ('$pe¢iillly when. rttnkings are 
cnmpJex (Chupmnn & Staclin 1982, SmlUt. & Desvousges 1986). For exntnple, Ute)t 

5 Id ttH)tk~Uug nppU¢"Uorl$ before tbe uvailnb!Uty o.rordettd !Qglt m~<ill plgodtb1u~ su~b i4$ '.MANANOVAwe~ 
t•$cd w ~vt~lunt¢ touk~t dMn (ee; Qr~Qtf & lUJo J91l~ ~!lf~t\\1\Vc$, Cl!!Xt.on & Siller t97G)~ A Wet~lttttf!v 6£· 
MANANOVA ls that Jhctt ~~ u.o theory of eltbrth hsmce ~~ at'Q· no tests uftiinUlc'"t~:~ (i.QQvi¢tc J98Bb). 
tSThc intl¢x (Un!;\Uon of01~ otdcrw loulti:rtod¢l it of U~¢ ft>tin y+;: t~+ Wx tori=* lmJ~Wh¢re Y* i# "tmtklng,, 
Md ~liN diH1l~ny \itirJ~bl¢~t Jh4t wvtv.~Itmt tanldu~ Utrcshp!~J. 



mny t1Utk the tdtet·nntive with the, highest and lowest utiUty nnd randomly tnnk those: ln 
the middle. Or dtey mny Just ttU\k the tOll. une or two .. uud .. rnl\d(mlly ussign. th~ 
l'etn(\lnlug ttltet1lt\tivesf Altcmntivety respondents nmy use n bottom .. up t;anktng 
meth()d<)lt)~y7 • Violntinus ot! RU11 buve been imficnted ~Y seveJ~ll ~tmJies. which have 
t'oun~l tlmt. the munpltng vnthulcc is much 8''·~~.net• with, lowct' tanked t\lte1110tives (eg 
ChupnH\t\ & Stnelh11982; Hm1stmm & Rtmd l987t lletl .. Akivn. Mm1kawu.~ & Shh·oshi 
1992). 1~hts vinlntes RtYf becnusc gt-eater V4tthulc~ ut l<>Wet• rmtks ttffeut.~ the 
probability of choice. Consicka* tht\ folto\ving pt~obnbUity expt\~ssion tejmttcd eudier: 

As the . vorhmcc. iucrenses nt lower mnks, CJq ,., ~~q htoroU$Cs the~by affcctitl~ the 
probability ur choice. Htwsmnu & Ruud (1987) suggested introdttcing l1. scnle 
pnrnmetet\ 't, dmt Wl)uld vnry uctoss runklngs und would allow rot differences lt1 
coe,nidve bm·den. However, this model is not consistent viith the tund()tll uUUty modt}l, 
ns it. implies a diftiwent: set of preferences for ench choice set within u ranking lictlvity 
(Hnnemmm & Kutminen 1,996). Moreovet\ Huusman & Ruud (1987) found thnt the 
scnle ptmunetet· did uot incrense monotl1rticrdty with the nmntxw ot items rnnked; while 
Ben-Akivn et ut ( t 992) found thtH .tXN;cttling did not pl'oduce completely cottsistet)t 
rankings. 

At lema one cmui.ngcttt: mnklng study brtS nttempted to value multiple gtmds (Rne 
1983 ). Howe vet\ thls .is only possible usit1~ (ltdered logit if the goods m·c t1Qt ·close 
substittncs.. 1-'his is because of the ittelevnnce of itt'elevu.nt altetuutives (UA) 
assumption which ttsults from the etror term distdbution of tha ordet·~u logit model, 
This assmnpthltl is discussed lllt)l'e fully in Sectlon 2.6. With the ordered logit model 
there is Hm.ited t1rospcct ot~ t•csolving UA violntiml~h 

2.4 Pafr~d cornpartson 

!n a pah·ed com purisoth respondc.nts are ptesented with two choice ntten1ati.ves nnd nre 
asked to tate the difference between the two nltcrnutlves, usually ott a five point scnte8 

(see Tuble 5). !'he pnit•ed comput·ison method ha.c; been. used to estimate the: vatue of 
seventl erwiromuentnl goods, including tecrentlon (Sinden 1974)9

, n1orbldit)' risk 
reductions (Mugut1· Viscusi & Hubtw 1.988; Viscusi. Magnt & liub<w 1991; Ktupraick & 
Croppei~ 1992; Desvousges; .r~)hnson; Hudson, Oable & Ruby l996.), .improved wate.r 

--------------~~--
7 Chttpmatt & St!1cliu 098~) ¢omil1~:m lhnt •;r dedd~u mnkcn r~v~rfic lhia proc~":uuro .... tho choic~ J'tnbubHIIlctJ 
gcnerut~U fttim !iUch u boUQitN«'.-top VJ'()C~h.!n>' . wilt b¢ i4'JUul. tt> the tOP·l<'i•bottom t~~~~uw Prti,Y Jf Uti) 
nltcrnati.Y¢R in cqch choice ne~ nrc t:tlUAUy likely l<> bti (;bt>H~% 11 r4th~t mstrJQUV~ JiltUI!th>o•. 
8 Som9 tcsetm~IIPt6 de One shtdlt:s where t¢fliiDi1(fetltB nn; tlld<:~ f£1 cbtX>&e UtQfr }'ti;(~~ tllterm.dl~c 4:ml of a ~cl 
()f two 4ltt:!rmlll V¢& !IIi paired ~omparl~t>ll (cs l,.f>ckwood l996; r~tt>nl~n, Ut<JWih MtCoUum, a~,:~n, n lrJ~Iht ~ 
Chuk~ 1996}. Wr. dcfi1ae lit'!)' ~Hudi~$ wet¢ t¢HVI'l1Hlrmfu (;bOO$~ their ntolit prcf~rtcill\ttc:ntptlv~ (rom. u.sQt. or two 
or ntt>.t(l uJh~mnUvcs '~ CM. 
I) 'fht;:.flW4t by Sind en ( 1974) l~ H.U$hUy dlff9r¢nt m tbo uth~r Hhidle~. M ""'i?OHdciU!f weN ~$.ke4 bow much JIIQ)t 
wcte wUUoa, t<~ ~Y Jo vMt t1 moro vr¢ferre4 idt¢~·mutv¢ over." b~u !Ut<m~t\Uv~ •. SJtld¢JJ 0914) u1$n (.!(tmmeu~ 
thUt ~dntq ~U lWu fl-lrUtcr mctl!H.Irt$ o( p~tcrcnco We~ C<>UC(;tt.du/Jln))' Weto l'~ilk ordct (ltO 5) !ll.tU ttlt;fllltJ~ (1 
to J 00)!,, Tb¢$0 Wet¢ tlot .. ti;(~Vrmt ~$ ptt;nsUrt;s of .lot~Jltdty . of lltercte~~t)~~~~mwt'~ti!Qil~l. Wl11llAriiOllS of 
pl'!'fertrJCt:R nrc im}W3$lbie l;(cuo~ thcr.t l!lc:h n comm()h <juaHtnUw uun,.~JnllU)' ¢!lJiJ th1'!4c .tw1.1 Hl!.'tt~Urr>$ 4ld 
»ot pro~e «> ~.· $tutmttct1Uy sf~J!tU'tt!~nt. * .', 
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quality (Otiner t~tthcQmlng) erwlmrtme~tnUyl\iendty. el~ctrlci~y get1et~tion (rohnson, 
Desvousges & Wo<ld 1995) nnd use of electric cars (Segull995). 

Tabtc5ill~•mplc l'r<ttn tLW•lrcd cm"t>arlst\tt surv!L--..-----~--­
Rt)mnaht Vf)getl;ltton mttna(JeMent $Utv'Y 
Ph.!ltsc tndicttt~ whl~!h of the two nH<:rntuivcs yon p,-crcr tnust hy circHng one or the numbcts l>eluwt 

Rnrity of ~H){.'CiCS 
Ens~.! t)f visit: 
Art~lt 
Household cost 

StraugJ.v 
l'~rcfi•r 
Atl¢ntalb'c 1 

AHcnwtivc 1 

Fotrtymrc 
No vh•,s nlhlwcd 
JO() ht~ 
$10 

3 4 

Nbl. :rnro .i\t aU 
~1sy tl) visit wlth t'uU rn~UHle~ 
500 h!\ 
$2() 

5 
Slrmrgly 
J"rofer 
Altenwtil't~ t 

1ltc pah·s nf tcsource use nltctnatives ptesented. t() 1-espm1dcnts in paired Clli11padson 
exetcises have pl-cdm11inmttly beet~ genet•ated. using computet• nlgotithms. 'J11c, n1t\h1 
motivation ftw using cmnpute1~ t\lgol'ithms is thnt it saves the t-eseat:chet fl•om hnving to 
manually develop an expetimeJitnl design, Smne contputea• nlgm:ithtns used for the 
paired comp,tdsm1 method, such us ·Adttptive Conjoint Auaty~:is' ~ claim to pr()doce 
desigtt'l thnt are close to ortho~;wnnl. Ad~!l>tive C<mjoint Analysis inlti~ly nmdomly 
selects a pnh· or resource use nltemntives fot t'Cspondents to evnluote. nosed on n 
tespondeut's cvnltnttiOrh the nlgoJ'ithm then successively seeks p~di'S of alrematives thttt 
nre closest in utility for respondent~~ to eVtlhntte so that t'olnts ot h1diffetes1ce can be 
found more; efticieutly {Johnson et t~ 1995). the ulgoridnn seeks point~ ot: indifference 
becnuse they ptovide the g1·eutest nm~nmt of information n,bout the vttlue of nhtibutes. 
Whilst intuitively nppenlfng. some applicntltlllS of Adaptive Conjohtt Atmlysis hnvc 
expetienced problerns wlth mw ... convergence (eg Johnsott et ttl 1995); so that 1110te 
recent studies have resotted to mote ttndh:lonal design methods (eg Oesvousges et ul 
1996). 

The dntn, from. pu1r·ed comptttismlluwe. been atntlysed using OLS (eg Magat et uJ 1989, 
Viscusi, et. nl 1991, KtupniGk & Cr<'PP<.W 1992) aud ordet·ed' logit/ptobit J>t'<>~edtttes 
(Johnson et ru. 1995, Odnet forthcoming). SlmHM to conting~nt tatin& nud tanking. the 
paited cmnparlson method produ~es estffmtt¢s uf U1evn1ue of unJt chnn~es itt attd.butes 
as well as estimnb..}s {)t th~ n~;n~r¢gn~ vnlue of chn~lges itt envi.-onmentnl quality. Pnh-ed 
comparison also shnres the Jimlta.ti(jJt of contingent t·uth1g nnd mttking thut estimates of 
value are Utlconditional us re~mondel\ts are tlot ~ble to op~~ose 'P~Yn1¢Jlt, A possible 
meth<>d of P•·oviding tespondents with thf~ ability to ex11ress oppositim\. to payment is 
to include a constant base nlternntive in ench l>ah·ed .c::<mlpadst,n which rcpt'eseuts tl1c 
status q\lo (eg Segall995), Howeve1·• r~spottdents may also not choose to purcba.~ a 
good t'epres.ented by the ,status quo. 

The beha:vloutal basis of puited comparison i1) also not clearly defined, In Ul\ 
t·esponden~l) are n.qsumed to evu.lunte pieces of infonrHttion. sepannelv nnd Msign ench a 
value. and men lntegi-ate this information Jano att overall evaluation whi,ch: i~ 
ttansformed into u tatiftgt !be ptocess whereby t·espondents evahmte two separate 
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bundles of htfonnt\Uon* defi.ne R diJ'tetence between them. ~ttd convett this into +• ~~•thig 
is m.ll well uttdet·stood. 

2.5 Choice! Modelling 

Ctv1 is 11 stute.d pl·erettmce technique in which respcmdenw ctwose the.ir most ptefet1'ed 
resom·ce use option ft·mn n mnnbcr (){t (\liemativ(~S (see ·ruble 6), CM wus devei.()}Jed 
initinlly in the work ot: Louviet·e & Hensher {1982) tmd Louviet'e lk \Voodsworth 
< 1983). It hns been freque11dv m~ed hl the evtduMlon of choices involving consultiet· 
goods (eg t.~ot.:vlc.we & \VowJswtwth 1983), trnnsportadon (eg Heilshe•• et nl 19~9-
Heushc.•· 199.1 1~ t(,ut'ism (cg M01·le~ t994) ttnd. the se.tecUon c>f lnnd.t1ll sites (Opoluch. 
Swallow. Wcuvct\ Wessells & Wichelns 1993), 1'h<~re lmve been n. few nppUcndons 
that hnve vnlu~d cnvit'<mme11tnl goods, iuciuding Adcmtowecz, Louvies'e & Wnthuns 
{l994) who estimuted w~\tet .. bnsed t•ecr~mdonnl value, E<)m 0994) who vnlued 
pest.icid~! l'isk reduction in food t>roducts nnd l~olfe & llennctt (1996) who estimated 
the vnlue of p.-csetving intetnnt:lonult·:lint'orest..~~ 

Choice models cun be used to annlyse cholces between. bt·tmdcd us well us ge.n~do 
a\temntivesl A genc,l'ic choice set contnh1s unh\bctlcd ttltt~tnntives (eg nltemntive L2 or 
3), whcteas bttmded uJtettmtives Me lnbelled (eg Mncquut'ie Marshes. Owydh• 
Wetlands~ NarJ'HJl Lnl\es). lt is theref~we possible to use CM to vultn~ simulumeotJsly 
severnl difte!-ent sites •. ~md pt•oduce site specific estinnttes of the value of unit clmnges 
in ntU·ibutes. 

Tnhlc 6~ l~xtHnl11c frcmi n choice mO<lcllfug,.s..,.t..,..tr.,.,..vt;;.N.W ...... · ___ ..........,.......,..........,.. ............................. _ 

Remnant vegottJtlon n1an"9~ment ~UrVtY 
Plcnse htdicnte the oltcnmHvt!s you prcrc1~ most. by ticking one ot I he hoxcs lJUJ(iW: 

R~trit.y of species 
P .. nsc orvisiL 
Area 
Household cosl 

Faldymtc 
No ViSit!i nifowcd 
lOOlm 
$10 

D 

Not l'ttt'e nt ttU 
ansy to v.lslt 
soo hn 
$20 

0 

Choos~ 
llCithcr 

D 
Choice Jtlt>dels pt·oduce estimates or the vahle of chtmgcs in individual' nttdbutes }~ 
well us the value of uggtegut~.~ chAnges .in envhtmment.ul quttUty. tfherefore CM. ctut be 
used t(J ps-oducc. estimates of the value of multiple t<~som·ce use alternAtives. The 
estimntt!s ure conditionnl or absolute tttet~ut·es ot' vatu~ .jf u 'choose neithee option. h• 
included ~~ ;u1 altemndvew (see rrable 6). 

As withcontingettt t4U1king. CM is based ()Jl 1~01' which susgests that CmtSUnters sr.ek 
to maximi.~ utility when they make choice.~. A'i noted nbove, RtJT holds that thet·e Js a 

10 .fncltitltng ·*'· •cboo$Q Aclthm·1 o~tion.h~ nl$0 useful for testlns tor UA v;otllUonll~ ~c.sUus UA tl!qUh'¢~ r~< l~Mt 
three Ol)UUiln, Wbl¢h (lil~1bc ~rtU~Ocd by i»~ludlo$11 1ChoP$~ neither* OVlh)tt (A~!itnowJ<:t ~t ul 1.994), 
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det.ermini~tic ott ubsctvt~ble cotnp()J\eut nnd n t'nndotn or unobsetved component ot 
utility. The most t.mmmon ttssumt'tion nHtde about the uriobset:ved nr ett,)t• ttH'lt' it1 CM 
is thnt it is lndepcmdemly nml idculic.ully dlstt·lbut:ed (110), which mentis Jt hus m1 
extreme vttlue el'rot· disu·ibmion (13cu~Akivtt & l..ernum 1:985). the ex;ttemc Vl\ltte 
distribulim.t implies n mttltimmlhtl logit tnodel with the foll()wiug foJ'ill, where V 
rept-ese.nts the systemtttic cmn1mnent ot: the tltHity of: un ttltt~rmttlve and ·{y Js (l sci~tc 
pnmmet<~t·: 

The structute. of' the mtddnmninllogit model depends on the ,t1mn of the h1direct uHHty 
function. An ncJditive indirect utility function ctltl be used to estimate rnai.n ef'fects, m' a 
polynomial fonn may bt~ used to Cl\l.ctthUe iateructlcm effems it' un nppmpdate 
fmctionnl rnctol'inl' is selected .• 

The scnle p:u·nmutet\ 'h. r<~sults fl'unt the extt'etne vulue or Oumbell distdbution which i!; 
the errm· distdbuti.on used to del'iva togit models (fletl .. Akivn. & Let·rrum 1985, SwnJt &. 
Louviere l993)u. tthc scale pammet<.w ls ltwersely t-chu.ed. to vndance nml is equul t() 

1t2/6~t" where l.l ts equal to the vnrhmc:e. of the t.wnw t~WilL 1~he settle p;,u:~unetet catumt 
be identified in a spet~H1o model becnuse it is confounded with the exphumtory . 
variables. and is usunlly ntbitmdly set co one. '!''his is ap);H~(>pl·inte when esthttutb1g 
purtworths as the scnle tnH'tHttetet' is cl111celled wlt\'Hl one exphmntot•y vudoble is di.vided 
by tmothet·. Howe vet-, the scale pnrnmete1.~ can 4 (~rcct the vnUdity of comptu.·ism1s 
between mndeJs. as differelll.,!es in vadtmce at1ect tht 11l11gnitude of model pm'umetets. 
The purametcts t)f' two dlffetent models Jtmy thet·efbh.; uppeut~ to be uncqunl when u.U 
that renlly diffe1·s is the V(triauce of the modelst While it rs uot pc>sstb!c to estlmatc the 
scale pnnuneter in any p1u'ticulu.r· model, lt is possible tu esthmue the J:nti.o of scnle 
parntneters in two dlffetent dntit sets. Jly identifying this mtiQ uccutnte tests of the 
equality of l u·nmet'w estlnmtes in diftereut models em:~ be conducted (Sw1ti.t & 
Louvlete 1993)t 

An Impnrtunt uspect o.f the multinomhtl logit model nml uU logit ltmdels is the 
independence of1 h1'elevatlt nltertHttives (l!A) ptopetty. This pt·opet:ty arises ft~om the 
IID nssumptim1 und states thnt the Pl'obability of choosi.ng rut alterrtuttve tt·om n subset 
of tdtet11atives depends mtly otl the nH:e•·nntive:t included in the choice set and .is 
independl'!nt of nt.ty otbet' attemntives whlch tnight erdst, llen--Akiva & .I..<!tmau: (1985) 
suggest thnt the ll'A pt·operty is n speohtl. ctt.~e of m·der independence. This implies that 
the model cm~t'llcienL~ will be bfu.~¢d Jf the tntdthiom.hlllogit model ~~ used to vwue 
good~ that an~ close substitutes. Thi.s is because the addition of~~ substitut~ can affect. 
the ordet•lng of pt:efetences, It is howevet· possible to use mm-e cmrmlex i\l()dets such 
ns Ute nested m· modlet~ 1<1glt tu value goods thnt are close substitutes (Hel1she~: & 
Johnsoo 198.1; netl .. Aklvn & LetnttU'l 1985), McFadden (l9Wl) repotts. various 
methods for testin~ fot vio.lations of the trA ussurnptlon, -

Expet·imeutal desiJ!U is tcqulred to dedve the choidc sets thnt Ate evuh.ulted i,y 
•·espondents. Both sequenthtl· and simultaneous designs can be used to dedv~ choice 
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factorials to derive R p:u-shnonious set of resource use attefruitivest· fit.ltU1er··· 
expel'i.mentt\l design is then used to combine resource use attet·naUves into choice sets. 
ltt s.imttltnneous designs .resource use nltetnaUves and choice sets are derived. at the 
same time. 

Cf\-1 is tm it.et·nttve ptoc~ss because ot: the experimental design pt'ocess~ l:for ex:tttnple; a 
design where two way ittteractions ttre not .confounded must be selected f(it' tW(l way 
interactions to be estimated. Howeve•'t if some ot all of the two way interactions prove 
to be insigt1H1cmn, a si.mpler tmd m<>re efficie11t design can be selected. 'to test fo1~ 
violations or the IJA ossumpti.on. a type of sbnulumeous design, kt1owu (\S the tJm' 
design, which allows esUmation of cross. effects is required. Cross effecLr; refet to the 
effect of the uttdbutes of one alternative <m the utility of nnotl1er altemntive. Jf such 
cftects exlst there i~ u violutiort of the UA assumf~tion. Agni.nt if: ctoss effects .ate not 
sisnif1c..tant a more effk~iettt design that doc.s not ullow fot theit estimation rn.ay be 
selected, .By rouowing this itetative pwcess greater precision in patametel' estimation 
CtU1 be rtchieved. 

2 .. 6 summary 

Some of the diffet·ences between the SP techJliques are ~mmmnrised in Table 7. The 
tUnin differences at:e jn the methodology, statistical analysis and behavioural basis of 
the techniques. 

lit terms of methodology, the .rnost obvlot)S differeuce between. SP techulques is in the 
elicitation question. ltl the di.screte choice CVM respondents are asked whetbe.r they 
suppOit or oppose n specified payment iol' u. number of r~~source usc alternative; in 
contingent t·ating respotldems provide a rating for various tesoutce use alternatiVeS,; in 
contingent rAnking respondents runk: several resource use alternatives; in paired 
compudson respondents lndic~ute which of two alternatives they prefer most through 
use of a J'Utitlgs scale; attd; Jn CM respondent~ choose theif' preferred alternative, 

SP techniques differ iu the type o.f statistical analysis requ.it·ed. Discrete choice CVM 
usually utUises binary logit while other forms of the CVM use OLS. Contingent rating 
u~s OLS. Contingent ranking applications use either ordered logit and problt~ Early 
applications of paired compmison use&OLS, but more recent nprJlicatiorts fuwe used 
either ordeted logit or ptobit. Most CM. application use either .nested. or multinomial 
logit. 

The behavltlUl'al basis of the discrete choice CVM and CM is RUt~ Several tese,u·chets 
also contend that conti:ttgent rartkiug is based on RUt. WWle thi$ ctm be demonsttated 
in theory, in practice, contingent ranking violate.s the assumptior1s of RUT. Contingent 
t•aUng is based onliT which, in ptactice, is usually violated because of: metric bias 
which .is discussed in Sectl<m 3.L The behavioural basis of paired comparison is 
uncle ax. 
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·ntro lit, e :' Wt\' ewu S ah~t ·c erellcc ec n [Ju~ 
[fettf\ll-e CVM Ct>llll.ngcltt Contlngent Pnlrfl.~ CM 

riltln~ rau1klntt cortt)larlson . 
Bchnviounil RUT (diset'Ctc JlT RUT (Ut\cl<!t'U') 1 RUT 
bt\SJS choice CVM) -:----:--_,...,.... 
Elicitntlrin Ols(.-rete Provide lltutk several Rme diffc~nce Choose 
methoct choke rating nUCnhltives bctwccntw~1 prefen'¢d 

............... altemntives altertl!lli ve 
No of l or2 MtUly .Many Muny Mt\UY 
nllet1Httives 
evaluated 
Substil\lte No No . Y cs (as long as No Yes 
gOQdS UAnot 
included violated) --._;..,... 
E~prcss Y~s (JXll)'" Yes No Yes No 
mnhiwllencc:l chotomous 
preferem:c choice only) 
intensity 
Computer ufli Yes N(l 

al~odUuns 
B:q1cdmenud · Urt.~i~1 designs . Yes Ye.~t Option Yes 
dcsism only 
S tatistk'tll OLS ur binnry OLS Ordered Iogit/ OI.S~w ~fultinntnial, 
nnnlysis logil prubit ordcrt:d logitl nested <>r 

pro hit moUtcr J.QaL. 
Welt~re Absolute Relative Relative R¢lative ,A.b!u~tute 
me as m-e 
D:tttt Aggrogntc ltlfonnnti<>tl o•t relntive preferences Aggregate+ 
produced value attribute value 

3 Applying stated preference techniques in the ru>n·market 
valuation context 

The pt'evious sectiort was pri.ttJ.arily conccttJ.ed with idet1tifying metht>dologicu.l 
differences between the vadous SP techniques~ Iil thts section the aptn:opriateness of 
these techniques for tlse itt the iUJtl~n1arket valuatim1 co11text is ,assessed; where 
'apptoprhtteness' is detined hi tetnlS of validitv attd ltliubility. An estimate is 
cotlsidet·ed to be valid, when the 1uean of the distdbution <>f the obs~rved values is 
equal to. the ttue valuef tn stnlisticaljurgon, it is unbinsed. An estimate is 1·eliable when 
it can be reproduced. Reliability tet1ect~ the variance of obsenred value.~ around the 
ttue value~ 

Whlle techniques such as contingent rating and ranking; paired comparison .attd CM 
have been widely used in the tnurketlng Hteratttre, their use for the purpose of •1on,., 
market. valuation has tmly.tecently begun t() a.tttact the at~ention. of envirortmetltal 
economists. Although empidcal tesulU; are dt:aWrt upon whet'e' possible, lh~te is a 
gert<Wallack of studies in this area. 

111. Section .3.1 the evidence ofth¢ existence or bias in SP appHcation.ct ~ ·~viewed• tn 
Sections 3*2 at1d 3.3 evidettce about the theoretical and predictive validity of esti•-nates 
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made using each o.f the Sl' te~httiques ts e.xnmh1ed, while the telh1bility of estbttute,4l 
made ushtg SP techniques .is nssessed in Section 3.4. 

3.1 alases a$sociated with us,ng $P techniques to eethnate non~ 
market v~lues 

Bias in SP applicntkm~ ctu1 affect both the validity and relhtbility ofcstimtnes. :llias cun 
cause obsetvcd vnlues to differ from b"Ue values; andl<w increase the vndunce ott 
esthn11tors. 1'hls section lists some of the r!ol11tti<>tl biases fuund in en:vhxmtnentnl 
applicntions ot: SP techniques. l'eviews the euitlidcut nnd a pria~·i the()tetictil evidence 
of their existence nttd whet-e evidence does 110t exist, coustders the form it might be 
expected to ti\ke. It is not the, intcmtion here to review the weulth ot: litetatute that 
addt:t~sses binses in techniques such us the CVM. Ruthct• we fbcms Oil a cotrapal'ison. of 
the different techniques. T~tble 9, which is at the end <>r Section. 3J, Sttmuutdses the 
binses tln\t: cnn be expected in en,~h technique. 

Ernt~ddhtg cffe~l~ 

A debate that tet~cived prominence nfter utt mticle was published by Kuhnennut & 
Knetch (1992) con\.iettls the existence <lf wh;\t hns becmue ktH)Wil as the •embedding 
et1ect'. The embedding effe(!t is snid to occur when the estilt,uted mean willilt,gncs.s to 
pay for a good is hlwer wbe,tl it is vnhted us {Sl'i't of ~t more inclusive good, ntther thun 
on its ()Wtl. Itt Tnbl~ 8, the embedding effect would occur .if good BCli which ·is a 
component of good ABCl. is not eqm~l to good BC2, or go()ds Ct:, C2 and C3 nre not 
equat ~-l11e problem with this effect is that, l£ it occurs" the estimated value of un 
env.it"t.1ilfiletlttl gOOd WUl 00 determined by how the &OOd ls ft'oJ1ted, U.t1d theh·is liJ\Uted 
consensus nbmu whttt constitutes an appropriate fntmJr1g.ln nd(Utlon to ·Kaht1ernun & 
KneL~ch {1992), sevel'al .recent studies have also shown tht~ effect ct.ockwood 1992, 
Brownt Bnn:o. Maun·cdo & Peterson 1995). Kahnenntn & Knetsch (1992) .suggest that 
the embeddin~ effect occurs becnuse people m-e seeking n ~wutn\ .. glow~ tlsso¢inted 
with contdbutkm to n. good cuuse. white Knhnemau (1986) and lltnmey 0 996) suggest 
thut tbe embedding eJtect 1nny be observed ln Jll'ilctice lf respondents are exptt~sh1g 
mm-e !tenernUsed uttitudes and values than nte souf!ht by· the tcseut-ch~t• l~and~\U & 
Hoehn (1996) however demonstrate that embedding should occur th•~ougb att tmaly~·is 
of the effect. in n demaud systeln fo.t· marketed goods. the primacy theoretical detence 
givett. fot embedding is the existence of~ substitution effect.~ (see Smith 199Z)'-z: when 
people ure ronde aware of the existence of substitutes they' will reduce t11eir wiUh1gt1ess 
to pay~ lienee .the cl*iticnl r~tcto~: is littding: the ~tpptopd~tte' level or embedding or 
framing to be incotponucd in a. survey desigt1y 

I~ KnhtlC.ttfii) & Knels<:h (1.992) ursU¢ ma~ ·Aithtn!gh Ule noUcms ur suusUtuUon nnd ~aUadoh may ;tl>l?}y to~ ~tll¢ 
cilVin>a~m~utal goodti, lltey do uut l'¢~dily ~Atcnd IJJ cx:tste••cc value• •for I~IUUlfllllfU~-i~. hi~tottc t~n~tuarlc~t* •Pt 
ct1daa)gefed iJ~ic!*/ UmJ>eddlng ill these ·•tlualJ()M crm ~ ell.plult1~ by htc.olnc ef(«l• (~~ l®kW~'I<t 1 1)921· Air. 
tbe definition ~r tb~ tW<xb. t¢fJliirlng P~:Yh1eut tuu~dc:••~~ tes{»J~d~t1~4 bavt l~$ Ju~uc qY4ilabl9 (Q· •t?~m~ em ~h 
wmtxmcnt (Jf Ule ~®d. ~bn~lil;iil·& Knr.t$Cb U9<JZ) taUnter tbt• point: b)' nrautng. that W'l!l~ typi¢ally a small 
[lCfi~CilUtg~ or lh~ome~ HoWcYel'• If is riPt. ~~~~g$~rUy ~ small llei'tCll~~e 6( di$c.NHOi'!!t!'Y ln~*Ot~e br Qi($: 
dmcreUouncy b1tU.Itit;; t~at iX:Vple migbt nU<:>cate ill (heir bttdget to tb¢$~ ~~~~ ttf ~~~n6C:S, 
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Tnble 8: .Kahnttnutn & Knt!l~ch's U ~ll surveY deslan .. 
Sut.sample l -ma•le Z S-.bsantple .J 

rn~h•sh'cm~~ ·1. A ... ac1 
of the . J3Ci BCl 
lliH)d . ·.. c 1 C2 C3 

Other SP techniques nte u.lso likely to be suhjr.ct to etnbeddh1g effects~ tmportnnttyt 
howe vert. one would e.xpect the ef:f~ct to be t-cduc~d when respondents urc. mude nware 
of relt'!vtult S\lbstitutes. In the, CVM:. this .is d\lJ)e by reminding ~spondents u.bout: 
relevunt substitutes. In conttnst~ with Cf\1 (tmd contingent tanking ln cert;J_in cuses) .it is 
possible to include substitute good~ 'Within the vttlu~tion exetctse,. ptovlding n. more 
rigorous vnluntior1 ct)ntexJ • .lt1fomlntivh. about substitutes in C()nsmnptio.n cqn be found 
prior w nn S'P sut~ey tln·ougb ft~.:us gtoups, tlnd infonnntie.,J about substitutes in: 
producti(ln or supply ru~ estibli!"htw l"Y res~ttchers wjth teference. to the policy 
context. 

l'o.rt'-whole bias 

A bias thnt is related to the embedding effect 'is puxt-.whole bi.ns. This. occm·s when 
respondents value a latger of smaUet" good than the resenrchcr' s ihtChded .good 
<MitcheH & c~trson 1989)~ lt is, demot1strated itt Table 8 by the et)uality ot~ values 
estimated f{lr goods .Al3Ct, l3C2 und C3 which aU have a differen~ scope<> This bins 
occuts in CVM studies when respondentS• wUHngness to pay is b1sensluve to the scope 
of the g,ood. that is valued ie tespomlents' willin8ness to pay does not lncreuse 
monotonically with increased provision .of an environtnental good~ ln other word..,~', 
estimated willingness to pay is independent of the level of the nttrlbutes of nn 
enviromuenw.t good~. ln uddltion to the reasons given by Rnllnemnn &. Kn~tch (1992), 
Kahnemnn 0986) and. Blruney 0996) .for the existence of tlle elnbeddhlg /effect; the. 
mnin teasons given for the occurrence or part:--whole bins ure Jack of famUiarity with 
the good (Boyle, Oesvousges~ Johnson, Punfotd~ & :Hudson l994); that the probability 
that a good Will be ptovlded. fulls ns fhe scope of the good increases therefore reducl11g 
willing11ess to pny (Ctmmn 1995); and bounded rationality in which people ure .not 
capable of diSGetlling .. differences in .. scope when. th¢y are below certain· perceptual 
tht·esh?lds~ Boyle et nl {1994) found part-whole biatt ·when they l.lsed~ tbree difierent. 
impnctc; thAt differed substantinl~y in aggregate uumbets but differed little in tc.nns of 
relative impact. The mujority of: studies exmuining. · part;.wbole bias, however~ 'h~~ve 
fottnd significant scope effect.,~ (Carson l99S)'3; although 'tnOst of these studies have 
been f4,1r r:htmges thnt are substantial~ Hence it appears that while the CVM CJtfi.bQ u$td: 
to value retativetylarge and significant changes, lt is still questionable whether it can ·11e 
used to value relatively m.iuor changes. 

Whethet.other SP techniques ttte Je&') pt()ne to pnrt~whole bias than the CVM' is yet to 
be dernonst.ratedf However. ane.Jnightexpect that ttte more explicit. uttention,t;ivetttP 
differences in attribute levels with tbe$C other techniques maY ®l1~ result.~ to be. less 
prone to t.his form ()f bins. 

I) Ct~.~on (199$) f9J)(>rtn 3:\ &mdle~ wbicb bi\v~ rouff(,t .~tatlstlctall)' $itQlfi~ooU¢¢l)fl ~ffe~U;, 19 ot w:w~h ~tltllilM 
pte3~tvutlon v~tm~•· · 



Hypothetical bil\S 

Hypothetical bin..~ is s,;;ntetlme.t; cited .itt upplieations of the CVM, und' .is n. poteMhll 
problem fot all SP tech11iques. Hypotlleticat bins occurs whtm i'espondents do not 
believe that their answers to an elicitnti()J1 questt()n. ~~u have nny poHcy ~ignificunce, lf 
this view is t:tken. there. is little lu.centive for respo11dents to thhlk carefully abtlUt either 
the envirmtmenhtl good. in tlUestimt or payment outcomes. Response strntcgi,es tlitty 
thus be subject to grentc1~ influence rrom lntemnl psychologicul tn<)tives related t(l 

honesty, vntue .. express1on t~nd civic dttty (Blarney 1.996). Hypotlleticnl bias is likely to 
occur in studies which infm:rn respondents that scenarios n~·c hypotheticul, tlt!d others 
such as student surveys which clearty htwe little input to pohcy., f.lypoUleticnl bius does 
not necessndly teud to ovct or uuder c:stltnntcs <)l'~' Jl1e4\n or medjan willingness to pay .. 
although it is almost: CC11ttinly nssociuted W!U1 gre:ttet: vatiunce of J>tU'ru'tleter estimutes. 
Alternatives to CVM, thut involve stating: preferences fbr A serles of policy options muy 
be prone. to hypothetical bias lf the .impression. is given thut the exercise is little more 
than an ~academic gnme\ Howevert where sutveys nre. cleatly not 'ucadernic\ 
respondents muy view the evatuutiml of multiple t·esource use nltemutlves a~ Jtt.ore 
realistic than CVM refet'enda. 1'his may net to reduce bypmbedcul bin."~ 

Payment vehicle bias refers to nny biases stemming from problems with the pnymeilt 
vehicle. GenerJ.tly spenldnJ!, these pt:oblems take one of tbree forn1s. First. a given 
payment vehicle such ns an increase ln water .r.ttes may not Uflply to n~ fJOrtion c>f the 
sample causing these t'espondents to discount p;~yrnent mfonnatlon~ For exnmple~ 
fasmers who rely solely on hc>re wntet do not pay Wtl.tet rutes und: crut therefcre. ~rree 
ride' in u CVM survey. Secmld~ respondetlts may not believe tlu~t the specified 
payment vehicle would ever be lmpfrtnented, or Ulat the bid vttlue is impla~blet 
Finally. respondent.~ ttl~ty object on etbiCitl gr.ounds to the implementati(>JJ: of the 
specified payment vehicle. which# .in CVM surveys, ls likely ~o lead to prOtest flo 
respot1ses. The existence of payment vehicle bi~f{ in CVM. applications bn..~ been widely 
researched and many studies huve i~ound evidence of. payment vehicle bi~~ (e.g Duubert 
& Young l98l; Oreeoley, w·atsh & Young 1982;. Catl()S 1991; Schechter lk J<inll99l; 
Bennett et at t'orthcoming). 

It has been sugseste<J thut other SP techniques do not suffer payruent vehicle bip.s to 
the same extent us the CVM; Rolfe & Bennett (1996) suggest thfit CM. may reduce the 
likelihood of pnyment vehicle bitL9 by de.o¢mphasisin~ the pnyme.nt mc>de•4

• How~wer, 
there is little empirical evid~nce to support this hypothesis. lndeed f()t contingent 
mnking it is unllkely that pnyment vehicle bias Will be less than with t11e CVM becnusc. 
in mostempirlcal appticati<ms tbere have only lleen. a few e.ttributes usedf ~o~· exilffiple, 
Smith & Oesvousg,~~ (1986) used only two auribu~.$ (one of whiob was pri¢¢) ood 
Rue ('1983) . used only thr~ uttributes, With . so few attdbutes . the pos$ib.ility ·. o£ 
deempbasising. the payment vehicle will be $Ubstantia1ly .. reduced~ This is reflected in 
evidence of: ptLyment vehicle bias in the study by Rue (t98~) where 18% of 

'4 lt is nino P<>snibt~ fh~t dc¢mphMi~ing pdc¢ .ir nQt a d~ulrnbl~ (¢!dUfi! <>f nou .. narnet vnlu~ttlon SP f'tpplleatiPilnt 
since wprlmnry .¢oncem l$ th~t rc~J?Oildenl$ become fully .. wa-c of}?tt)'mctat impJic•U~J'!Jl. 
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rcspondetlts refusr~d to trnde off incteused e~ttyfees for h11pr~wed vtsihllit)'. However 
contingeht tntiug. paited cmnpudson mtd CM. applications usually inVt)lve gt·eutet 
numbet·s of ttttdbutes. 

Strategic bit\S 

One ol. the 11rst bittses thut reseut'chet·s identified ns n potential problem fot the CVM 
wus strntegic bins, Since Sumuels~mts (1955} declu.mtion thut lt wus inherently diftlcult 
to obtuin true vulut\tion nf public soods because of ~n-ee .. ddh,s', nmr~!' ecot1(lfnists 
huve believed thnt the use {lf CVM: Wt)ll!d be open to strntegtc blus. smneglc bius 
would uccur. :my, when somebmly with a pro;oconservntion disposition deUbetutety 
overstatcst m· somebody wUh a pro .. developmetlt disposit:itm deliberately undet•stute$~ 
tlteit· true bid, in ntdet~ to nffect. the fhmt outcome'$~ Strategic bhls cun have both went~ 
and strong forms: wenk forms occtw when true bids are only partly t~duced ur. 
increased; strong. forms Ol~CUt\ for exutnple, when Lt tespondent would bid zero when 
they have. a positive willingness to pn.y. fJvetull the em11idct~l evidence suggestc; thnt 
only wenk forms of strategic bius will occur.,. If ut ulL Sevct.·u.l studies huve fnund some 
empirical evidence ()f weuk forms (Bohm 1984; lWubaket 1984; Bennett 1987). Othet 
lnbol'utory und field tests tmve found little ett1pidctd evideoc.!l~ of stt·ute~ic bins (Sobm 
1972: Brookshlte+ lves & Schul1..e 1976; Murwell & Antes 198h .MUon 1989). Only 
one study hus found strong sttnteglc bius itl U1e vtthtution ot' the arts in Austrullt\ 
(Throsby & Whhets 1986)~ However, the result f~ound by 'fhrosby & Withets (1986} is 
possibly due to pnyment vehicle hius Ol' respm1dentsi int\bHity to ptty additional taxesH>. 
V nrious theQtetical reasons have be,~n gi,ven fo.r the luck of stt•ategic bins found in 
emplticnl studies, including the oppotturtity costs of su·awg1c behaviour (Smith 1977); 
and the value that respondents plnce on honesty (Johunsen 1977. Brubaker 1984, 
Bennett 1987) 

Similat· to payment vehicle bias, othet· SP techniques rmty not suffet ft•om strategic bins 
to the same extent us the CVM'~ This mu.y tesult if de .. et11phasis.ing pttymeut reduces U1e 
propensity of respondet1L~ to net sttutegically (Rnlfe & I3ennett H)96}, Another 
possibility is. that the C(lgnitive: t•equitements to net strategically may be gr¢nter with 
othet SP techniques, Flowever, thete is also no etnpidcnl evidence to support this 
hypothesis. 

15 AU ultcrtttltiYe ex.pllihllUOn of littntc}!li! bchnV}OUr iJt lbn~ it »imply rcf1ccts the W"'/ tcHpoHdt,mt'Jt t.f¢Ul With 
uncertnh1ty. MU~11 09a9) f<Hnt~ Ulut lwhtwlour lb11~ oppenrH ntrntcsi~ is actunJly relulcd w Ul)c:crtaull'/, and Umt 
unccrulin rcspondciJIS utc JJIOrQ likely to rctlucc tbe)r bids or abatuJn tMbcr Unm ovel'l{htf.e V!lhtcs. While 
unccdniuty i$tt YnUd c;xplut~~Ulou for reduced bid$, lt lR also tJQsn.Jblc lh!it tmcerlalnty could cnUil¢ bids lP htcreu!fc 
whet¢ tcl!pondcllts huw .u ptu.~nvitonmellt diit1o$ltiou. 
16 nm.)Sby I!? WlUtl,ltlt {1986) found hou~st J'CVclnUon ntUQII~.llt 65% of t¢SlJPtldcJJllt. WiUl35% n-~~~ritthJ~, or tll¢ 
frcc.t·d~el'?l; nlxllll PtJU•thlrd were tttmng. fO!e·rid~r~, 'llm)flby & Willu~rlt (l9S()) htltiniJy .M·ked peiJpl~ bow tnuch 
Ute)' WtUHW 19 pay rl)t th¢ nr~ t>Ut or ~;d!IU!ig hiltt-3 .Mltl Uacn CO»''J1tt.ted Ull~S With bOW mu~lt ·lh¢)' W<>Uld be 
wntiHg to pny Jn ntJdiU~n to ~ummt t11xes. Hou~~t lVspondetil$ wem tl¢(ll1c4 n$ dlonb who did ~p.t ~htltl~IJ thelt 
rc:¥p~:msc11. Whll¢ ll!fttlcgic blun mny 1){: occun1Hg it lri (}f)ahiblci tlhd eve•• qulw Uk4'1y, tl'tnt refivcmdcnJS whu 
reduced ~heir bidr~ eillu~r wer~:· uuwilUng to p!lye:cQ-11. t,nxen pf c;ntdd uot Mfm~.t to d.c1 ~o, itt ·ii. reticmt telephone 
Stli'V«W uitd focu1lgrt>ups held .to dc'tt!lop ~ CVM nurv¢y for~ [iubli~ gtJ«J in Sout11 Au~trplh•~4tWlls Jou~d thli~ 
rmmy beli¢Vcd . .tllal Ute)' wcw t~ltctt<ly t>f1YhU~ liUl'flcltmt tax~s qt. th11J l;ubUo S(Rxl provlsiou y,;us· $lnl.PIY Ute 
$OVI'f~Uncnt• s re$f>Ottslhllity (6eHMil ~t ut foJthr.()itJing)~ 11ll$ would cnUlle tlie dtJltegic bias ~hilt 'lltroHbY & 
With~~r$ (1966) !t1Un~ •. yet lt. in prtlbnbly (;loser to bQiu,g ~ form; or p~ym~nt vehi~le bins Qt doc .to J)i:i't)l~·u 
iuabUJty to p~y nddltlmud t~~$, 
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Startiug lloint blus 

Starting point bias occw·s in CVM. studies when the runotmt at which the initial bld is 
set affects the bid distdhutiotlt It has been suggested that this occurs because the. 
statti.ng bid Jnny suggest to the ittdivldual the npptoxitrmte mng¢ of fuppropriate' btdst 
or because a good is p<mdy def1ned m· tl(lt: distinctly perceived by resp<mdetus, t1r thnt 
l'espondents m·e not willing to gn thl·ough tm iterntive bidding pr()cess he<.muse they 
value time highly or become bored (U tool~shire, d' Ar~e; Schulze & rtmyer 1981; 
Cumnthlgs, BroQkshite & Schul1.e 1986). A number of studies htwe analysed whether 
starting point: bim} exlsts when the itcmnive biddi.ng format ls used tU1d the results from 
these studies huve been mixed. Studies by Bwokshh:e et al (1981). 111uyer 0981) und 
Green & Tunstall (l991)t nslng .diffenmt starting poi.nts, found .tl() statistically 
signH'ictUtt evidence or statting point: bius. H<>wevet two of the.se st.udieH h'td small 
sample sizes nnd the Utitd did not suhHumtiaUy chung~ starting poittt.<s, Other studies by 
Rowe. d• Atge & Brookshire (1980). B()yle;t Bishop & Welsch (1985) nnd: Desvousges~ 
Smith & F.isher (1987} dld find evidence of starting point bias, Ovetull it appeurs that 
stwting polrlt biu.s cun be u significant problem itt iterative bidding f\1tmtus~ tu recent 
studies reseu.rchets huve ttlso found thnt suuting point bi~-; occut·s ln discrete. choice 
CVM fol'muts (Holmes & Ktamer 1995, Hertiges & Shogren 1996). 

A fonn oJr statting point blus may nls') occur ht other SP techniques if the mug1titude o-~ 
attribute levels affectc; the estimates of putt .. worths. For example, this muy occtu· it 
tlwee le:vels for cosY'i ure $20, $50 und $80 insf.ead .of $1 O~ $60, $110. While there is no 
available evidence nbc)ut the effect of increasitlg th~ mugnitude of mtdbute levels ou 
pummeter estimates. Meye•~ & Eagle {1982), in a study of shopping centre ch<>ice usiJ1g 
student tespondeuts, show thnt rl:ducetl vadabUity in the levels of ~JtHtior' attributes 
can affe~.ot the bnportance of mirwt nttdbutes, They suggest Umt this occurs because 
insufticient varladon ih t:nnjor uttrlbutes .cuuse tespondents to focus on lesslmportant 
attributes when choosh1g between tdtemutives. Meyer & Sa~le~s (1982} study used 
both choi.ce bused and ratings based elicitation f:orm,eus. 

Information bius 

Infotmation bias occurs when tespondems at·~ sensitive. to the quantity ot quu.li.ty or 
intol'n~ation provided. in scettatio descdptions that are •true~ und 'accurate• f .For Un~ 
CVM; tnost researchers have exuntined whether includit1g background information 
about c<Jsts. exJstin~ paym.cmts or causes of the ptobletn nffect.c; estimates (eg Sumples. 
Dixon & Oowen 19S6; J3oyle J 989), or alternativs.~ly whether lnfotmational cues 
desigued w stimulate al.ttuism affects estimates (AJzen; Brown. & Rosenthal 1996); 
These studies ·nave found thnt information can affect mean estimates, or at least their 
precision, Howevet; this .is to be expected ~rorn the···CVM, ~'l· welt us ~>th~r· .sP 
techniques, whic:h LU'e contingent ott the irtfbtmntion supplied. Definln~ the Appropriate 
amount or 1nrcu:mation to present to retipond~nts 'is part at all SP surveys attd. depends 
on the put•pose of the survey nod the requhtm~nts of tespot1dents, The effect of 
specific intonnad.on can be ascertained through foctts groups, (J.nd removed or modmed 
if it is not appropriate or biased. · 
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l\tlctric hias 

Mc.ttic bins occm;s in contingeJlt t'ntlng ~md pnired compndson appHc:nions be.Qause (>f 
th.: use or ratings scales. 'l~his bias t'ehnes t<) the dift1<:!ulty of cardin:tl rneasuremen.t or 
utility uml the p1'ohletns of interpctsonul compnriscm of curdinal mea.~uremettt of utility 
first exposed hy Robbins n 9'37 ). Re.spondents muy use tatings scales ·111.diffea-ent wuys: 
(lne respondent mny use n·om 6 to lU on th~ scale nnd ttrmthet; mny tJse i to Hl on the 
scule, while tl1ey both hnve similnt prefet·ences•7

• The use of rating scales aJ.so tests on 
the nssumption of A monotonic tt·lmsforrtnttion of utility into tntings, lt ls not clettr that 
this assmnptlon will hold if' l'eSPOl1dents tutlk preferred options vety h~ghJy and other 
opthms tmvnrds the bottom nf the scate. or if the tutings scnle fs iusuft'iciently srnnll to 
nllow tespondent:s t() diffet•ettthue between nltcl·natives. Mett·ic bias .may bif1s ptu:nmetet 
estimates us well as lend t\1 incr·ensed vatint1cc. 

Non-a·csporase htas 

Non-response bia.li ruises when then~ is n low 1'esrmnse rate which means that n survey 
sample may not be t'e;>resentat:lve of the rmpulation, Some researchers have t:u·gued thnt 
certain SP techniques will be leM> pt·one to non.--response bias because the 
questionnait'es m·e easier to an~wc~r. For exumpl¢t conttn.gent rntin~ surveys n·;uy be 
ensier f\w respondent.~ to mtswet· us providing tatings l~lows respondent..<;. to e'xpresb 
amhivalcmce rtvtackenz.i.e 1993). Muckenzie 0993) tepm:ts smne evidence uf lowet· 
pi'Otest t'utes in a. sutvey · where resp<>nden.ts wete initially asked to rate vntious 
alternatives us. Only 1.4% of respondentrs tefuscd to nnswer the rating qucsti<>mt'. 

Rolfe & Bennett: {1996) contend that respottdetJts 'fi11d CM exercises ea~ier than some 
other SP exer-cises because people ute fatt1lliat wit.h ch<>ices in mzwkel; transn :.!tions und 
that, cognitlvelyt it i.s sirupter. Choosing a prefet~·ed alternutivc (l priori may be le~s 
demanding thnn rath1g m· ranking the same number of alternatives. 

----
17 Sume rescnrchcrs luwe Uiq() to ow;rcrJTJ1ij.lhl$ pwblem by l!lbulUtlg rttthl!t~ l!cnJcs (es Orin¢rfodlwotnih.~O Ot' by 
udju11Ung each r<:st?ond¢nt•n h!th;gs h.i tt commrm mean (0r¢ett & SrittivMuri J978). 
Ill Heady ¢t 111 0995) found 11lighUy higb¢1' tcllptmsc rutc~ .htlh~ poJy¢holQtnoii~ ch<>l~ CVM. tortjiut, which 
ullows rct~pondunls to ~·xptc$s umbiVtl)cncr;.lhnn WnH fr.nmd itt tho dil;¢ro~~hol¢1> fC\rmu!* 
19 Huwcver thcr~ nnw bo otlu~r iH:gattVq err~tn (}ll h;ijp<lflfi~ mtc;!J. Mn¢ken~ll) (1993) nfg() tcp<)ttcd thtt~ 6.2~ ut 
rei:IJ)Qnd~nts vrovided Jdentlenl ~u~fllglh tcflccthlg ~Uhcr confU$iOI'l ()t Iuzitlc$11, uu~ .2~ 1 "*) l)f te&J)o*lchiJI mlstcud 
the qucsOml. lhmc¢ HmHmcmble .reipnrHi¢11 w•c e.ld!W .to l 0% \vhich .iH $bnUnr U> WhAt .is toumJ blCVM tmrV~)% 
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The biuM~s reJetl'ed t11 in the previous section cart affect the results of SP upplicutlons 
in several wuys. One wny in which the effect of bius cun be t\ssesset~ ls through an 
ex(uninnti'm or tbeureuc,d vnlidity. This inVt>lves ex.nmlrtins whether a priori 
them·e,tictd relntionships between the dependent valiable and certltht indep<.mdent 
variables hold (Mitchell & Carson 198~ J.~ ~l1teo.redcuJ validity indicates that systemnUc 
forms t)r bia.~t may be limited~ .tts systematic forms (lf hius are likely to ct1nfound 
theo•·etical relationships~ The independent vadabl~s usually included .m .models ate 
income, age; educution;. sex and certain oJtitudinnl variables. 

For the CVM lt is standard P1'lVJticc to include soclo.-eccmmntc and attitudinal varlubles 
in valuutkn1 J\mcdons. MU.ny CVM studies have shown that a priori theoretical 
relationships holdt including WaJshj Lomnts & Ollln:mn (1984), Lant & koberts (1990), 
Kuoru (1.993). nnd Kos4 (1996). The main variable examined hnt-1 typically been 'income. 
as it was believed. that income should have; u strong and positive effect c>n wiUlngt1ess 
to pay~ Howevett Carson & J':1lores 0995) bqve shown theoretically that inc,)m~ 
sensitivity should. be lowf OtheJ~ socio;,economic variables that are often included ln 
vntuatiort eqtmth>ns are level of education. age nud sexf Yet these variables cn.n affect 
e.c;tirnates in different ways aud there is le~'J certaltny about the sign and .magnitude of 
their coeft1cients. 

Very. few environmental applicnti(>ns of SP . technique$ (>thet tbnn . ti)e ~VM l)aye 
examined theoretical vnlit!ity~ Three exc;eptions 'ilt nppUcutiom; of contingeJn r.anldng 
at'e Rne Cl983); Smith & Desvousges {1:986) an.d Lareau & Rue (1987), with only the 
lnttet• two studies finding signHicant.a priort relationships. We ~ould .only find. two 
paiced compadson studies that have exnmmed theoretical vnUdlty {f{rupnlek & 
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Crop pet· l99Z, Oesvousgt~s et nll996), tuHL no cmttingent rnting or ~M atudiesl Some 
nott·envil·onmonu~l studios using CM huve,. h<>wever.~ exmrtined thcoreticul vrtHdity, 
including Lm:wiet-e, Pox & Moore. ( 199:3), Motley 0,994) nnd Flensher· (1995), ltt ench 
of t.hest~ studies most or tdl of tho u. pdod itlutj<mshi.ps wefe, found to be signific:uu. 

3.3 Predictive validfty 

Another wu.y uf assessing the; vnUdity of SP resultB is through their preclictlve power 
(fvtitchcll & Cm·sun l989J. 1'his is demonstrJUed when the choices m· estilmt~s 
prcdictt~d using SP teclm!que$ uJe etJmll to cboiceM or esthnntes tcvculed in nctunl 
murket situations. Predictive vnUdity utsn indicates thnt aystenmtlc farms or bit~s nmy 
be limited. 

Where. SP techniques nttempt tn cstimnte nmt·tmn·ket v~luos, testing pt·cdictive vnlidity 
is n difticult tusk becuuse tlun-e nrc· usually no cquivnlent nutt·kctB. Fot· the CVJvt mttny 
rescm·chcrs huve sought to validate estimutcs by compuring them with estimates 
generntcd using other tmtl"'nuu·.ket vnluntion techniqucsf purtlculudy, the hedonic ptice: 
and tmvet cost methods. 't1R~ results from these compm·isons inuicnte some 
convergence between esthnntes m.ndc using: CVM: und Ol.her flOll*mMket techniques. 
For exnmplet Cttrson, Flon~s. lv1urtin .& Wti~ht 0995) found in un tU1nlysls of 83 
studies where there were 616 cmnpuri:mns of CVM nnd rcvcnled prefet·ellce CRt') 
estimntes, the sample mean CVtvt/RP rntio w~1s 0,89 with u 95% confidence interval of 
0.81-0.96. Huwev<;W, t~ weakness of this Vttlidlty test. is thut ~he u·uv<~l cost nnd hednJJic 
pl'ice method~ nre nlso prm\(~ to suhstnnthtl vurintion~0 nnd m:e limited to the estimntion 
of values which t:nn be. estimQtt~d concut·tentl~ by the two techniques. 

Some resentt:het's Jmve~ howtwct·, sought to com p.ute estinuucs frorn the CVM with 
mm·ket dntu. Diamond & Hausmnn Cl994J .report the esthnnu.~s of nve CVM studies 
which compared hypothetical nnd uctmd stutemem.s of wiHiogncss to pay. 1"hey 
comment thm these. studle:>· ~often. flnd large und signif.ictmt differences\ Hunermum 
( 1994) however (!OUtlttW<~d thnt I)iumond & Huusmun ( t995J only examined five uf the 
ten studies which mnde, thi~ cmupm·ison. o.nd the temuinin~ studies found no significant 
difference. Moreover. Hnnemnnn 0994) cunumded th~tt in. two of the studies O.inmond 
& Hnusmun Cl994l cite the diffenmce is not suttisticnlly significant. while the 
remuLnh1g thl'ee studies did. nut use •sutt~ of' the rut' CVM techniques., J.·luncltmnn,~·s 
(1994) observnticms suggest thtu discrete chol~e CVM estlrnutes may nccurntely 
predict willingm~ss to pay, howevet-, it is difficult ut this smge to drnw finn 
ctmclusions, cspccit\Uy lh' t'ehttion to non .. use values .• 

~) OtilVeg, M1mtoch, ttmycr & W!1ltli1IUf1 (WaS), .hill ~w~y uifin' l1..x1t,ul~ t'rl~lng J() ~;:$li!Yt«t~ Util ~::ool~ "'r ttlr 
polhulou, ~mmcnt thllt Jour tindill~f; CUll d()lJht mllh~ t¢-iJUJt$ or.•t~uU~s. Ult)t hlt\'C tJtiU$ed Jfedm\i¢•'lnt,li¢d 
m~rghtultltle~fi to uvahmfc lh¢~ YQlhUty or nthl!'t nt>mn~rk.c:t mcUh'ith~·. Willi¢ ~:hnJU'* t)u,.vnu~gc;3 & l?l$h¢t (1(186} • 
. lu u <:ompart1Km or the CVM Mid lhQ tnwel. con JlldUttxlt found Ulltt ••ht: CJ.)JUiflg~ttl vnhr~tion ~~fbt\41¢~ PPJ~Itt IU 
oo setf$ltiVo to th(} queaUOll form~~ USI!Ut With lhe tllUO of Un~ hUgt}U ~ijfJlU~tetl JW~~'t for Jt lJU~jtftJtln fYt~ t(k tho 
•nm•Hc:~t nlmut ~lit tt) .om:. Bwm 11wre striking. /I(J~<tY~,·~ f,f 11,1! flll18lll'/ tW/ItWietl r:nttstmtr.w ,tJitf:1/U.' ilfrttm~m.t 
arra.t$I[UJ mM~l t(J,st,v mmi~II~t If illlJtc than ttu::mlym,JSfl,f tha CtJIUiti8ent w#uttlttJIJ. e,11fm4t~lf•·· ~ 



Shnp)e .tes1s of vnJldlty for conth1gent rating stUdies htwe beet1 com:lncted by 
cmnput:ing predicted nml t\ct.unl murket cbtlioes. ~rhese u~sts huv~ produced mfxed 
results. Leigh! 'McKuy & Summerb (J 984) comp~lted. actual choices with predictlons 
from tm exercise whGl'e t'espondents t·ated the diftbrent.:e between, tW(> diffct'Ctlt 
calculntm·s. They ro.und Umt on'fy 35% of choir· W''H~~~ pi-edicted ~Jotrectly. HtU.C$Otl, 
Reibstein & UoukHng 0987) rcpmt the tew · , of three other sludie.s by 'Davidson 
< 197 3 )~ Robinson {1980) uud Montgomery ¢,.. littink (1980)~ Mt)ntgmnery & 'WHUnk 
< l9HO) cxt\111imKI job choice, nt nn individual level, and round that cuntinscnt · tnting 
prelliCtl'd 63'Ji., uf' nctunl choic~~s con:cctJy •. The tlthcr two studi.~s exntttined group dntt~ 
for tt·unsl)lWtation clmic'1 u.nd these. ~tudics fbut•d n c.Jose correlntiun between tm~dicted 
and actual l~rUU[) shtU'CS. r.toweve.. ~ group UUlU Cttil tli$!,;~liSe t\OJH,!()ll'Vt.Wg,et\C(! be.tweet1 
predicted und nctuo.l uutu at nn individual level. 

Few tests lll\ the pmdicdve validity nf cotUh1gent runklng tw pttit·(~d CQtnJ.>U.t·bmn exist. 
Smith & Desvnusgcs {1986) compared lhe estimtUt,$ tntlde using contingent nu1ki.ng 
with eslimnte;:, made using, the CVM in the vntuution Qf' improved t'ect'etttlonal water 
quality. They Hmnd u cl.tl~e cmrespondence between the estirnntes mude t1sing the two 
techniques. nltlmugh it wn~ not tested whether· the, di.flbrtmce between esth:mues wus 
statistically sigoHkcult. Howtwer, us noted nbove. compul'ing the t'CSults of twu nm1 .. 
mm·ket Vt!htation technitJues is not n stmng test of predictive vulid.ityf 

Scvern..l studies hnvc co11duc.ted tests of the vnlidity of CM, These studies nppenr· 
prinuuily h1 the .matketing tmd tnmspm·tutitm liten.tture nnd hnve rJompa.;-ed ps·cdictcd 
and uctmd market choices. Louvlcrc. &. \Voodwotth (1983) repot't on two studies on 
pet food nnd expenditure at shopping centres where the C(m·ehlfiolt between predicted 
und nctuul nuu:ket choices wcJ'e 0.83 and CMJ6 tespecuvely. Carson, Louv.iere. 
Andct•son. Arnbie. Uunch. HcnshtWt s~)hnson, Kuhfeld; Steinbetg. Swait, Ti.rl1ttu~ChUU1S 
& Wiley ( 1995) report. thtec other CM btu dies whi~h found a close em-respondence 
between pt·edicte.d imd actutt.l choices, although one study by HensheJ; & Buttellno 
(1993) found tl divergence between predicted utilities ussOfJiuted wlth tt'afi1c 
managememt nt one point in time with ttctl.ml utilities some time later, 

While cotte1utions betw~~en JWcdicter.·, ch(}ice~h made using uny SP tech!.liquet ru1d 
actual mntket choiL1CS muy be quite hlgh. there rnay be diffbt-ences. in scu.le so that: 
predicted choices consisterltly ovtw or undeJ! pt·edict u.otual choi.ces~ Ptw example. 
Louvlere & W'oodwc.w~h (J983) suggested dn~t the difference between pttdicted Utld 
uctuul mur~et shnres in the two exmnples cited above wa.<> large enough fot· the CM. 
dnta t<l be fesc;.ded. In other wcwds. the predicted cllui,~es urtde•~ CM wet·e sufflci,ently 
diffe•·ent to obsetved choices in tealtttntkets that an adjusuncnt to the CM data set, so 
th~tt it ·would muwh the obse;·ved (~hoJces. wus wtu•trulted. ~rhis dirf'et-ence may mise 
becnuse uf the highei· vttduuce in hypothetical mul'ket.s which nffec~f) partuneter 
estimates ($ee Secti011 2.5). lf the difference between predicted nod uctual .cbt)ices is 
due to diffcre11ces in the scnte pu.rtunekwt it is possible to adjust the Ctvt dam by 
anuugnmat.ing CM: ttl1d revealed ptefere~ce (W actual market dnta .sets and .rescu_Uug t.be 
CM' dutu, Resenting has been undertrt1,ten in transpott. nppllcutlons (eg Bert-Akivn & 
Modkawa H>OO: Het1shet & l3rad1ey 1993; .BeJJ--Akivnf Bradley, Modkuwn, ·nenJmnint 
Nov~tk. Oppewttl & R.ao 1994; Swn.it. Louviet·e &, Witnruns 1994) and envitmunenu~ 
applications {Adatnowicz !Jt ull994; Adamowict, Swait, lloxaU. Louviete & WUUnms 



1996: Swait & Adamowicz 1996). 'rhc capacity to 1·e~scnk~. dt\tn pmvides t! powetful 
test of the Vt\lidity ur CM. 

The cx.tent. w which the nt.mvc t'indings for mnrket goods tl'~msfet· to the nmt .. mnrket 
cnvh·onmcntctl wtluntlon cmnext t'cmmins to be scettt and wiU ~.tltimtttoly depend ot11.my 
diffctc.nccs in the, incentive sh'tlctnt·es that teSJlOndents fnce Jn these c<)lltexts. 

3.4 RGiiablllty 

ln oddition to v:ttidity. SP researchers often C()nsider the tcli~\bility ()f their results. 
RelinbiHty refe,t·s tn the cmtsistcncy c:w repmducibiHty of results ovet· time. Whet'ens 
vnlidity mensm·es indicttte whethct• the meunof t.he obsetved values is equt\l m the tJ\ie 
volue, rcliabihty htdic~ltcs whether it is possi.ble to consjsteotly estimate the true vntne. 
It is therefcwc. nn indicut:or of' variance tW efficiency~ Heliuhility studies ute not gcnemlly 
cupnble of detecting systemntic biuses in pamt11etet• csthtHUes; tln:!l'cf1we they should be 
considered of secondary importunce whetl compnt~ed. to tests of validit.y. 

The rt·hnory method of exmuiuing reliability hus been to use test .. tctests. The similality 
of tim results cnn b~ exnmiucd by testing the signUicnnce <>fthe cort>elntlon between the 
l'StimatCS, ~)I' the Siniilndty Of the. fllflCtiOJ1t)} fOl'lli$ betWeen thC tWO trJOdels. With thC 
lnttct· test bcitlg the most t.·Igcwous. 

Th(~ CVi.\1 Jms generally been shown to be quite mlinble. rests of stability ovet· time 
have hcc~n conductt~d by Kent>'• Mmltgomety & Dovidio {1990). Loomis (l990)t 
Reilingf Hoyle, Phillir's & Andenmn {1990}, Stevens; Moore & Oluss (1994) ~md Te.isl, 
Boyle. t\1cCollum & ::!iling { 1995). r<coly ct ttl (1990) extuuh1ed stability with pdvate 
and public goods over n twn week p\;tiod nnd found no swtisticnl dU'ference in 
wiJiingm~ss to pttY using n. log .. likellhood t·atio test. Loomis (1990), howew.w, used n 
much longe1· time retiod of 9 months und fottnd signiti.cnnt dirferet1ces ht willingness to 
pay. Loomis (1990) examined willingness to p~ty t~w t.wo dif:!:Ct-ent iml'•·ovemetlts in 
envit·nnmentul quality ut :tvfonn Lnke h1 CnHfm11ht using both <>pen"¢nded und 
dichotomous choke elicitol:ion f<wtnats. While the test .. l·etest cot·telntions were 
significantly differet)t ft'o111 zel'o, h\dic~ting a degree of teliubiHty, significant differences 
wet·e found using .likelihood t·atio tests fm: one t)f the hnt>~·ovcments undet each 
elicitnti.on fotmnt. 'fhis diffet·ence; however, could be explained by chnnges in 
pl'efetences ovet' this time. pcdod. Reilit\g et ut 0990) colllp(tt'ed the wUlii\B;ness to pay 
of one sets of respondettts to controL bhtck tlies {a type of mosquito) nt the pe~k of the 
black fly seusmt with the willingness t:o pay of n secOJJd set ot: respondetlt._, ut tbe eod of 
the senson (3 months later), Using a pnirwise t .. test tltey concluded that then:t was no 
stntisticaJly significtlnt diftb1~ence between the ~)bse;-ved m~ntt values, Steveus et al 
0994) compu.red respondents; willingness to pny to pl:eset~ve the bald engle in 1989 
:md 1992 using bl>tlt panel dnta nnd btdependent. samples ft•ont euch yeat\ Usillg 
various statistical test<> including .&\ pt\it·wise t .. test and n Chow test, 61ey Cl">ncluded that 
thel'e WM no stntisti~itl difference betweeil the obsetved. mtmn values in the two Ume 
pedods. Tcisl et nl ( 1995) comp;:u·ed •·espondents' wUUngness to pay fot• n1oose hunting 
pcmni.~~ Jn 1989 uud 1990 ovet n five month pedod~ They conducted a pretest foi~ one 
sttb .. sample. a test-retest fot' tmothet· sub-sample, ttnd a post-test fol' a thb:d< sub .. sample 
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estimated tt~gression equutions for et\ch of the fotu~ groups were not · s.igtaitJcuntJy 
difterct1t. 

F01~ Cothingcnt rating the results from studies of marketed goods have been mixed. 
l3atesott et nl (1987) summui'ised the msults fmm nine studies which asses~ed t'ClinbiHty 
of motlcl ~()effidents ovtw pelimls mngi.ng from t1ne day to two mOJlths. Th•·ec ()f the 
more robust studies (!VfcCutlo\lgh & Best 1979. Cattin & Weinberger 1980, Segal 
1982) had quite high c<wrelatlon cm~fncients .-~utging from 0.63 .. ().88. However the 
study by tdgh, McKay & S\tH1tneJ's ( l98l) f\nmd u. C()rt•elation coefficient of~ only 
0.49, t,tnd a later stm.ly by the, same nuthot·s found nn adjusted correJatio11 coefficient of 
0.48 (Leigh ct all984). 

No studies thnt hnve tested Jt~Uubility using test .. retcsts fmve been klcntit1ed for 
contingent n,\.nking. pRircd comparison or CM. 

3.5 Summary 

The vnHditY t\nd reliability of vuJunti<>n estimates mude using Sl> techniques may be 
ttffected by the existen<.~e tlf unum be•~ of types of hi.us. Hmpldcal evidence suggests tlmt 
the CVM is pl'otlC to u number of forl11S of bins, including hypotheticul, part .. whole4 
payment vehicle. stnrting point aud strategic bins although it does appear to be. a 
reliuble technique. the remnining St> techniques muy be less prone to certain binse.4} 
that affect the CVM, although this is yet to be demonstrated empirically. ~rhis does uot 
mean thut all of the other remaining SP techtuques are more valid than the CV!\1? tL~ 
othet biases alTect some of these techniques. For example contingent rating aud paired 
comparison nppUcations ure uffected by metdc bins. Of the ulten1atives to CV.M, CM 
uppents to be the least ptone to bitu;. 

4 Practical considerations in the use of stated preference 
techniques for estimating non-market values 

1\s well U:$ vuHdity und relinbllhy, the1~e are other cdteda thnt need to be cm~sidct*ed 
when selecting nn SP techniques for a pt.uticuhtt envirollmentnl vnluution applicati.ont. 
These lhchtde the complexity or tbe envirotunenutl .issue, the ilttrvhet of valuation 
estimntes required, time. <:ost and the need .tbr benefit ttansfeJ.z', 

Envh·ontnentul ;·ssues have diffetiug levels of complexity. Sotue ls~ues require 
considerable buckgrm:md information about muny uttdbutes. ~mel b¢twee~1 causes nnd' 
effects. For some issues it nHty not be possible or practical tu det1r1c ~l p:uisimonlous 
tUltl teptesentative number of nt.tdbotes, us is requited for CN1. For ptttticuhtrly 

~t l)em~fit trMulrcr is the c~trrnmltttl<m or cslimttt~s to .nhc$ whicb al'C dltfcrcnl from where th~ vnlulttlon ¢slimll~ 
Willi odgh~aUy IU-tdo~ 
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complex vntuntion exercises the CV.M may be the most appropriate v~tlut\tion 
techniqut~; as it .is posslble to ptesent lnt·ge amounts or infontmtion to respoudents 
about '\ single; option. 

NUinber ol' lllfiJiugcmcut options under curtsiderution 

In some cnses decision makeJ'$ ate interested in nscertaining the vnlues U.t;sociated with 
u single mutmgement option. tn others. they requite infot·mution on nullUple options. If 
multiple vahmtion esth.nates ate t~quired, art SP technique othet than CVl\1 is likely to 
be most apptopriatc. 

Time 

111c tune 1-equirod to apply each of these techniq\tes patallels costb. Cot1tinge11t 
valuation u.nd collti.ngent tuting requite the least time. The other techniques can take 
longer because of the iterative mtture of the resent"Ch process. ·H.owever; depending Oil 
the level of accurncy requii~ed and the nuture of u. glveu application it may be possible 
to tind qulckly nn adequate e.xpedme11tal design. 

Cost 

Cost is bnscd on sevet•al fo.ctm·s including the cmnplexity of the issue. nccut;acy 
required and the skills necessatjt tn use a patticular teclmique. The cost of ~ill 
techniques lncreu..'ies us gteatet accuracy is required, us thls us~uuly involves lru:ger 
sample sizes and. more tho1·ough development and testing of survey itlsttutn.et1ts, 

The otheJ' unun c()sts m:e. in skills related to experimental design and statistical 
modelling ~\nd interpretation. CVM does not requite the use of ex~rhnental design. 
and the statistical tech11iques arc relatively sttaightforwnrd. Conti11gent t·atit'lg~ t'equites 
the use of simple expel'imental designs aud strnightl~orwru:d sta.tfstical techniques. The 
experimental design and statisti.cal techniques l·equh-ed for cm1tingent tattklng . and 
paired comparison. are more sophisticated thau CVM; or contingent rating. These 
techniques thetefore requite greatet skills and result in higher costs. CM requites a 
similar level of skills foJ~ experimental design as contingent ranking nnd paired 
comparison; but the statistical analysis is l.ttOl'e sophisticated, which means that it is 
likely to require the highest skiU level of all of the SP techniques. 

Benefit Transfet 

Conti11gent valuation is the Jenst suitnble of the Sl? techniques for benefit transfet us 
only one ot· two valuuti.ott estimates are typically produced lttid considerable 
interpolatiott t<; tequired to adjust for differences between sites where studies wete 
undertaken am.l sites for which values .ate to be itlfet.tedr The other SP techniques 
pmduce v~tluati.on estimates that Qa.U be readily adjusted fot diffet-enGes itt key site 
chnractetistics; therefore they are particularly suited to bellefit tl'atlsfer. 

CM has an additional advantage for benefit tram;fer, By simultaneously valuirtg sevetal 
substi.tute goods CM is able to estimate the 'generic' value of attributes. These 
esti.tnates nrc likely to be l~ss site specllic ~nd more suited to benefit u·ansfer* ,CM js 
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also able to conttol fot· brmtd et1ect.~, such ns the setUhnex1t aSS()Ciated with th~ 
protection of well known cuvit·omnentalm~~ns such tlS Knkudu. 

5 Conclusion 

The nttiOtHlle given fut· this rmper ccmred Oll criticisms nssocinted with the use of the 
c,mtingctlt v~\luutJon method (CV~1). The rnaht t\~nstm ft)t: this ctiticism is thM the 
CV!\1 is be.lieved tt'l be. pr.·one to bias. 011e of the findifi8S of this review is thnt there is 
theoretic~tl and empirical supp(wt for ctmth1uing the use of the CVM. The diclmtolllous 
choice CV~1 has n strong. behnvintu·ul bnsis ntid it pt·ovides Absolute estimates of the 
value of cnvlr{llntlentat goods. Mttny studies exist which luwe tlemm1str.·ated the vntidity 
and reliability or the CVM.lt is ulso relatively cheap nnd quick to implement. \Vhile it 
is pt'one tn various biases these ctttl be minimised by cureful survey desi~J'* However~ 
the CV~1 nlso can only be used to esthmtte the vnlue of <)ne tW two resource use. 
optious. 11lel'Cfnt-c whet-e. multiple estimates ate requited tH· where the results at'c 
needed fot benet1t tt1lllsfe1· it is not suitublf~~ Moreover, because. t)f the scepticism that 
Austral.ian policy mnket·s attach to the use of the CVM, there it) tt need m explm·e the 
usc of nltermu.ive SP techniq\1e.s. 

Of the remaining stated t>t~fct·ence te.chniques, only the choice modelling (CM) 
altenmtive UPI'eurs nt this stuge to h:we c:ot1sistent theoteti.cul and ettipidcal support. 
CM hns a stmng behavimmtl basis in rnndom utility theory und C.M applications may 
be less prune to smne of the bim~es experienced in npplicutions of the CVM and other 
SP techniques. lt nlso has the uuvnntnge of beiltg uhle to lm~lude explicitly substitute 
goods within vnltmtion ex~J-cises~ \Vhile the ext>elimental design. involved in CM 
exercises may rnenn tht\t lt is more lime consuming and costly than CVM: nppHcntions, 
its validity and suitnbdity fot bcnet1t tmnsfer may me~m that it will be the most cost.-. 
effective option in cases \Vherc there is little a p;·;<)ri justiticati(m for au isolnted 
vnluation nsh1g the. CV.M. 

The othe1· techniques uppetu· to offer little impro.vernent over the use of: CVt\t 
Conti.ngent ruling has some distinct disadv,\t1Ulges. lt bus a weak theoredct(l basis us 
most contingent nttlng npplicntions viohtte the n.~sumptlons of .intortnudou intcgttltit)tt 
theocy.lt spft:u~s frcnu estimnticm bias as OLS ptoduces inefficient ai'ld bht.~d estimates 
when nppli~u to discrete dntnf ~1ettic bia~ occtltS bccatiSe of pt·oblems wlth combinhtg 
ratings across individuals. Nloreovet\ the estitnMes .of v~tlue derived using contin}lent 
rming; ate only r.eJati.ve bec~\use J>esponden~~ are not able to express opposidor.t to 
paymen~ 

Pnited comt>nrison sbm-e.s most of the disadvantages of cm1tingent rating. lt cart be 
used to e.~titnnte the value of multiple resource use options :to.d may be Jess prone to 
cettnin biuses experienced by the CVM~. Ht1Wevet~ the behavioural bnsis of pahtd 
comparison bas not clearly beet1 defined m-;d it surters fl'Ont metric bias~ 'the estimntes 
of value are also 1·elative~ 

Contingent. td!lldng 'L\l also problematic" Its behavioural basis is ~doni utility theor")', 
howevet, ln practice, it violntes the theoryt s assumptions. Contingent t·anldr!g 
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npplicmions lU't~ Ukely to be pmne to binses t\1tmd 111 .. CVM. appti<uttions such tlS 
pnyment vehicle bins. SimUur to contingcht a~Uiog, the estimntes of value ttre ohly 
relative bec;tuse respoudents ttre l10t nble to ex pres.!) OpJ10sit.it)n to payment. 

From this review it is appan~nt that there t\l'c nutny g,tps in the t'tceive<t lltet·tttui-e nbout 
applying SP tet;IU\iques .. 111is suggests thnt the ntea reruains llttitful fot· t\arU1cr 
rest~arch.ln pmticuhn-.there is tl need to further tefine the CV~·I t\S well. tt~ develop the 
CM altemutive. CM has the potenthtl to be verY useful fm• environmental policy, yet 
there hnve bcel\ t'i~W environrncntnl Ut'LlliPUtions. Jt needs (() be rigotous~y tested for usc 
in tllis urea. While it has h~~cn Sltcces'tfuHy applied itt Jli'c~ls sttch u.s 1tt:irketing and 
transport! dif'fct'Cnt problems at·e expcricm:ed h1 the envhun\lletltttl ltreu so further 
testing and developlncnt is needed befmc .it elm ndded to the tool ki.t of the 
t<>:nvirotlmental. cconmnist. 
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