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The Department of Water Rnﬁumu,s unﬂcxmkc«: cost benefit analyses of proposed prajeets but
often environmental evaluation 1s misundertood, considered 1o complex andfor 1ot mﬁ‘mendy
mporiant for inchusion in these studies

o adedress these probilems {'frr:dz,pammm recently underook @ review ol environthentat ;
evaluation methodologies and thew polential contribution in water resource nanapgement ﬁmmmn
making

There 1s 1 mnpe of methods whereby values for otherwise unpriced envi ronmental goods can be
obtuned, such as the travel cost, contingent valuation, hiedonie priging and ccogystem
appropches. Bachomethod s-sustable for a different resgurce valuation problem

- Watier gutlity inpver systems bus been of public concern for some time, T Degenber 1991 there
was the world's fargest revorded biue preen aipal blooia stretehing for 1000 km along the Barwon
Darlmponver sestem Clearly considerable resonrces ave noeded to mintse fitare oo UITENCEs
of sueh Blooms

A contmgent saluation methodelopy was applied 1o the question of the value the publie plages on
spronved water aualsty 1o the Darling Rover

The sample interviened was 150 houseliolds s cach of the Sydney, the Darug River and the 1est |
sl New Seath Wales regrors - A diserete chosee wallinginess 1o pay question was asked, meamng
shat respeadents were ashed of they woald pay $x (830, $100, $200) 10 mmprove water quality m
the Darlmg Baver

"ﬁm results imudicate that hwousehotds i the Svdney regon are willing 1o pay a medinn of 118 as o
ance off payment  Thas sovery sinular to the $10% salling to be paid by bouseholds s the rest of
Moy South Wale,

Howeser losseholds 1 the Darking Repron are witling to pay a lngher medimn o of $153
Thas 15 0ot an spevpected result as these households are dueatly adversely affected by algal
Ylewartis

Agwather sample of 100 howsgholds was tiken Trom the Sydney regron and asked an open ended
willmpness to pay question "how much will sespondents pay™ The results idicate 2 much tower
medu willmpness o pay of 330 Appregated tus means that Sydney households atone are
witlmg 10 pay 4 onee off ttal amotmt of $26 muthon to mmprove water quahiny tw the Darling
Bavgr

The sesolts from the twvo sersians of the wiilingness 10 pay guestron i the contingent valation
study mdicate the tmporince of wordmg the willmgness (o pay question and mierproung the
dollar valugs given They do not mean that one result 15 svalid or the method tself 15 unrehble.
and laphbeht the impustance of careful sunvey preparabion and sterpretation of resilts

The results confm o the policy miker that the publie considers poliuton 1 penerat and rver
pretbution a particubar 1o b tgor envirosmenk ssues

Thrs study supports the use of the contingent valuation methodology as wmput inte allocating
physical and financial resources to major environmental 1ssucs facing the department Tlas
approach requires tame for preparation and smplementation and Tends 1tsell to thotough analyses
and comples ssues i decsion making
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2. Alisteact

Thrs stuely foaked ot thy: wtllmgnm to peys for improved wofer quality i the Darlmg Kiver
The contingent valuation method wsed ¢ telephone survey of 350 households of New South
Hales  Biva fovms ofellingness to puay question were asked. o twa stage diserete choier and
an open ended guestion, sehich gave quite different medion withngness to pay results. Fhe
sty confi rm,s*/ar i policy maker that the plilic is concerned obiout aver palliction and is
prepared to pay 1o tmprove waler quaiily '

The study ;v;;s funded by the Federat Water Resourees Assistance Prograt (FWRAP)

3 Hotroduction

Five Department of Water Tesourees 15 reguired 1o provide costbenefit analyses of proposed projeets
Howeser, establoshung vatues for unpriced poods such as ensaronmental poods is oflen misunderstood,
considered oo wonrples andlor not sufliciently soponant - As ds role as resource manper evolves the
doparmment will need 1o pay mereaved atiention 1o ehvirenmental evaluanon

Chrrent assues i waler resonree management include,

. wetland management, the extent of agricultural development and practices, rehabilitaton of
safdbde and fish halsts, fooding registies

* water qualey, i stresms, overs, estuanies, wetlands

@ avronmental flows, ropaon versus euvdronmenial requirements

. sotl conservation and 145 affects op water quility

. secreanon and its demands on setlands. rvers, fish and wildlife hatuats
« Boodong, wban and rural development versus lubiat requirements

. FIPANAR fofe manapement

b recogritionof the smpartance of gafural resource management and the demand for evaluation of
fusanrees, the DWER nutmicd an appresal of monetary valuation methods such #s travel cost, hedons
pocmg and contimpent salustion, and theur sutahility 1o cvaluate aspeats of water resource issues - As
4 case study. 3 conttngent vaduation survey was undertaken (o apply one eovsromnental evaluation
method to o current problem m waler resource management

The conungent valuation method uses 8 survey approach 1o establish respondonts’ wibngness 1 pay a
monetary amount 1o fund hypothetical changes 1 the quality or quantity of 3 resource, or wallingness
1o ascept compensation 1o forgo some resource o umprovement m thint resonree An advantage of the
continpent valuation method s that it can be used to estmate use and non use values of @ restune

The method 38 subject fo the sanwe brwses as any susvey mcthod and has beencnticised for s
hypothetreal nature However, with eareful attention to the questionnatre desipn and samplimg, 1t e
provids aceeplable estimates of the mapndudes of vatues far aspects of the eaviranmunt  Other
cribwisms are fevelled at the suitabihiy of the contingerd valuation approach for valung pure publ
gonds compared 10 proivate goods and lock of validation techimaues (Bennett 1992, Peterson 1992
Blamey and Comuen 1993

With these erticisms in tnind considerable attention was paid minally to subject matter. nterviesw
tethod, sample and questionnatre design. Fora government depattment dealing svith politicatly
sensiive environmental issues there e i fact practieal beniefits in the hypotbietical nature of the



ﬁmuimr sith atﬂxxd cmﬂd provide a f’fur :smmw gmw value fo e of unpmvm ‘mt;:r thq
4 ‘Thegretical cmwe;ns
a1 Cohsimer surplus

‘Eeonoue value ts defined as anything that adds (o fuman wwm ng (Wilks 1990). T ’Im total
cconamic yahe of 2 good is the maximum amount that individuals are willing fo pay 1o svoid pmng
swthout the good. The maximum willingness to pay 18 andicated by the amount actually paid plus the
amonntthat buyers would be willung Lo pay to obtam the pood  This additional mometary amount is
thegomsumer surplus : ‘

The eonsutmer surplizs can be calentuted Tem the dem*md curve for 3 good, which 1s the mml Quanity
demanded by all consumers far the good ardifferent prices - Along this eurve a rise 10 price results in
the substitution of alternative poads. The consumer surphos is the aren measured under the demand

gueve bt above the market poee i figure | ~

Total cconomic valug, and tolal willtmgness to pay are represented by the whale area under the
demand curve

FIGURE 1: CONSUMER SURPLUS
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Consumer Surplus
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Ttns Marshallian demand curve agsumes that mcome ts constant mthet than holding the fevel of
iy constant

Under the Hicksian demand eurve wncome adjustments are made to ensure that all pouis along the
demand curve provide the same utlity to the consumer - The Hicksian demand curve demonstrates
two measures of the g or loss that hold utility constant at the imtial Jevel (compensating varation
and surptus), and two measures that hold ubity consiang at some specified alternative level
tequivalent vartion and surplus)

The compensating measures use the initial uttity Tevel as the reference tevel so the consumer needs 1o
Ty willing fo decept compensation 1o wove 1o a Tess preferred sstuation or willing 1o pay to obtan s
mare preferred sitnation. Equivalent measures use the aliermative wellare lovel as o referense Jovel so




the consummer st be willing 10 p adess prefered
_eompensation to forept & more preferred situation (Wilks 19

opmentean

For ample, if  proposed irngation deve
At N e

atoeof losses 1o 56

Theoretically the twa tmethods provide stofar results, withthe Marshallian appraach tending to
- underesumate consumer sueplus compared o the Hicksian approach (Sinden and
- difference s smallaf,

¥ - ncome elasticity of demand for mtzgﬂm 5 sl
* the good 15 a sk proportion of the individoals budget or
~*  the pood has close substiutes

Applymg tos economic theory the willimgness to pay stude underaken bere Jooks at the
compensating surplus - Respondents are willing to purchase a preferred sitiation where the quantity
of the good 1o be purchased, such as a lunited iuprovewment 1n water qualily, is constrained. A
compensating variauon would be where the consumer ds free to vary the quantity of the good under
discussion.

However tn reality values for vallinguess to aceept a Joss are tugher than willingniess to pay for 4 gain
{Knewsch and Sinden 1984, Kaetseh 19933 Knstsel (1993 p 13) writes " The assumption that people -
feel the same about the willigness to pay for a gam and 1he compensation demanded 1o aeoept a oss
‘has fong been a staple of economic praguiee and policy analyses Mo reckoning of any difference 1s
made or thought necessary - As o result, the more conveniently measured willingness 1o pay has
breome the measure of chotce for both gains wnd osses

“Thereds, however, hittle data to support this traditional view of equvalence or the presumption that

- sillirgness o pay meesures adequately assess the virdue of Tosses. Tnstead, the empimealevidence
from foany controlled tests consistently shows that Josses matter much more to people than gains, and
that reductions in tosses are swore valuable than foregone gaing”

Under the philosophy that people *own” a nght to a clean Darling River, such a study would laok at
willingness o aceept compensabion - There is no doobt that undertaking this contingent valuation
study as a willingness to pay question can be expected to underestimate mther (han overestimate.
values

4 2 Usp and rion use bengfits

Non market eovironmental benefits ean be categonised in Iwo ways, use and non-use bencfits

Lise benefits accrue from the physical use of environmental resources such as visig # wetland,
recrentional fishing or engoying a vies. Benefits from apriculture, forestry and fisheries are also
classified as use benefity

Nonsuse benefits are the psychulogicat benefits obtamed from environmental resources without direct
useof the resource

£



- Witk l;meo;pmcmssj.ﬁm;:mx;:x;xg:;fw:‘mﬁlmw"ﬁvsﬂ‘;ﬁpﬂs’ﬁnﬂ deseribes them (hus,

i+ existence valug; the value obtained from the knosledge that an environmental ainenity exists or
Ahe knowledpe that culturally important tesources are protecied. ;

«  vicarious value; the value obtained from the indirect consumption of an cnvironmental good

througth the media for example.

he value obtaitied by relgining the opportuitity o use an eavironmental amentty

* guasisoptionvalue, the value of the opportunity of obtaining better information by defaying a
decision that may result in irreversible environmental Toss. Such benefit may be obtained by the
benefit associated with the possibility that fnture technologics or knowledge may enbance the
value of 8 natwral resouree. ~ ' '

»  bequest valug; the value the current generation obtins from preserving the covironment for
Tutpre generaiions

Thus stady doces not atiempt to identify or separate use and nonuse valies  However, tespandens
the Darhing Raver region axe worg likely 1o bk concerned about use values than thase sm the Sydney
and rest of NSW samples  This is supported by the fact that the Darling River is (e inajor water
supply source for the Darling region and there were fow respondents i the other samples who ad
actually visited the Darling River in the last five years. Thus most Sydney and the rest of NSW repion
respondents would valuel non use benefits

A tomberof studies {Walsh et al (19905, Rabumatian (1987) Siwxa {19913 have mdicated that use
benefits are valued much lower than non use benefits which 1s in conflict with the results of this study

5 Tiie Study
5 I Background

Ln December 1991 there was an ~aensive blue green algal presence along 1000 km in the Banwon -
Darling River. Tn fact st was the world’s Jargest recorded riverine bluc-green algal bloom (New South
Wales Blue - Green Algae Task Force 1992). There was intense tnedia coverage of the bloom as welt
as considerable yournalistic interest 1n. the eauses of apparently declining water quality in general; and
in the Barwon -Darling nver system i particular  Many of (he newspaper asticles were informative
and served to educate readers about the causes of algal blooms but more imporiantdy the blame was
ultimately carreotly placed squarcly on o variety of activities in the catchments of the rivers, rather
hatn onespacific water users

Blue green algae growth is cucouraged by a combination of a number of factors such as,
«  high natrient levels, significantly nitrogeis and phosphorous

high water temperature {above 20 degrees Celstus)

high alkaline and low carbon dioside concentrations

abundant zooplankton

low Nows

Tow turbiduty resulting in inereased light intensity.

»

. e e e .

The report of the Blue - Green Algae Task Foree stresses that management of the blue green algal
problem must be cost effective and that the bencfits of mnimising blooms and their impacts should ai
Teast equal the gosts This study applies the contingent valuation method Lo quantify those benefits of
tmproved water quality sn the Darling Raiver
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The contingent valuaoon study had two objectives. One was o esplore a methedology suitable for
addressing environmental evaluation issues facimg the department Thus the study Jooked a
estublsshing 4 value held by the Mew South Wales' pubilic for snproved water guality sn the Darling

River The second obyective Tooked at fwo forms of the willingness (0 pay question iy assess then
wffect on resulis

33 Sampling

The survey swas broken into two components;
+  those houscholds that sere asked a two stage diserete chorce willinginess 1o pay question {survey
Adand ‘

« those that were asked an open ended willingness to pay question (survey B3
Tivadl other tespeets the questionnaires were idestical

Survey A sampled 450 households from New South Wales as follows.

Toble I Sample size by Region

Region samiple si7¢
{houscholds)
- Survey A
Sydney 150
1 Darhing Raver 150
| Rest of Mesw South Wales 150
| Total ; , 450




o Sxmcy mmplm 100 housclmlds in thc Sydncy region.

AGBMcNmr u.ndcriwk m wnmm dcsu},n and inte mmmu, sehich was Qy telephione. |
iles all Digi aumg,amm systert, | 1l

' : file, mmputcnséd database

. m(pagcs iclcphmmmrccmry 'I‘lus ;s ried 10.1] beeatse 4118

, Linselecting ¢ "pondtm(s iving close 1o the Darling River, Inlephosm fumberswerg

mndomlysz:kc d o subseribers in Bom!m. Lamh,, Menndee, }’mﬁcnnn, Tilpa, I‘rmllvn, ;

X\’f‘nm*mih and Wileannia.

54 Qme stronnaire desigh

Considerable time and elfort weie spent on gueshionnaire dcw;n and protestig, Bmum the
interviewng was being undertaken by telephong the problem was to develop a wilhiguess (o pay
seenanio thatconveyed sufficient aceurate tfornsmtion iiva short ime frame without creating
confusian ordisimicresy

The final forms of the questionnaire was almost the same as thatused i the pretesting - Feedback Nam

¢ interviewers fn the (st pretest indicated that the descriptive passapes concerning th willingness
to-pay seenaniowvere cler and well understood by respondents. Thius the tme taken in the parly
preparation to refine tie deseripsion was svell-worth while Fmibwk also indicated that peneratly
respondents appeared interested in the subjeet

“The survey was based on the houschold response with the payment comyng from hcsusclmld incusng
rather Hiavmdividual imeomes Towas felt that thes wonld more-securately reflest willingness to pay
among those respondents nol specifically carning money

&8 Watlingness t pay queston

To ntroduce the sulyect of the Darling Raver and its Tocation, respondents were asked 1f they had
“travetied 1o western NSW and seon the Darlmg Rover an the fast § years? They were prompted 1f
necessary by the following information,

"Fhe Darlmyg Reeer starts near Bowrke i for north New South Wales. It flows vver 2000 kin

i western New Sauth Wales through the towas of Bowrke, Louth, Wilkcanma and Memndee

mto the Murray River noar the Victorian border and s a major souree of waler for swestori
New South Wales

The willingness to pay scenario was presented as folows,
“Currently the water quality i the Darling River 1s often poor due o polbution . DPuring
summier there are many blue green aigol blooms. When there 15 an algal bloom peaple can't
swim or fish i the river. People and animals should not denk the water - However. the
water con still-be used for irvigation

The water guolily in the Darling River could be unproved if pollution into the river was
reduced. This swould regutre better sewerage treatment for towns olong the river and less
pattuted vunof] from farms, industries and tovens - Then the river water woayld he QK for
swinmng, bosing and fistang - Peaple should st not-drink the untreated water b
aminals could

Improving the water quality reqaires money for sceemttfic and finnr management research.
education, wiprpyed sewerage teeatinend and tighter restrictions on industral waste

The money needed would be collected through o vnce off surchiorge on State laoxes ™
, ; 2 3

Ll



fnthe final qum.umuvnm nfsurvcy A rcﬁmndc‘ﬂ vere asked |
"iiven other expenses ond o lons income ssould your-househn fri be wxﬁng o pay a
mm* aﬂ“mwdmrgv of S (330, 5100, SZOW fo: mmrmw water quality-in the l)nr/m;,r River®

if the respondent answered "yes” uicy were uxcu 1$Rc:dv :
"What if the cost to your household of improving the water quality tursieed out 10 be higher,
: wsz You e willing fo pay o once off surelarge ﬂjS}r”” {2100, 8200, $400)

Ifibey answered "fio® they swere asked;
What if the costto your household of :mpmmng the water quality turned out to be loser,
would you he willing o pay a onee off surcharge of 822 (320, $50, $100)

In survey B respondents were asked the open ended question,
“Girven other expenses and your hoysehold incoie would vour howsehold be willing to pay
puse pflsurchorge to improve woler qtm!tfy i the Lrling Rever? If } vs, Howe i ]I weniild
o b willing to pay?”

Ko Pavinent vehicly

The questionnaire used the payment vehicle of state taxes  Respondents were told fhat an
smprovement w water quality in the Darlog River required g onee off surcharge on siate lases. A
once off charge was considered 1o nunimise problems of discountmg iture costs. Sttie taxes conld b
expected o draw protest voles, as could pther forms of taxes or ties

3 2 Pretesung

Much thought was given 1o the um,d for focus growping andior protestng. Early miorom] discussions
dieated that the subject of water quahity wn the Darling River was readily understood so focus
grouping was not undertaken. However it 15 acknowledped that a dilferent, more complex of Jess well
defined subject mught well need such discussions

Two pretests were carried ont, mterviewing 20 honscholds m the Bourke regron and 66 1 the Sydnes
region Pretesting was used to fine wne the quesiannarre and (o establish appropriate ranges for e
willingness to pay amounts

6 Study results

i I Wellmgness to pay valyes

This study used survival analysis 10 predict, as dollar values rise. the pomt af which a household
would no longer be willing o pay for water quality tmprovement

Four funchonal forms, the Weibull, exponential, log normal and log lopstic wete fitted to the data
using maxynum Iikehhood regression techmgues to obtan an esumated “survival funchon”

The Werbull distoibutran was chiosen as the best parametnic fit 1t bad the luphest log-hkelibowd
statsue and was considered o have the consistently best parametne estingitor

i




The diserete choice willingness fo piy question (Survey Ay gave 2 median willingness © payas
Tollows, ' ‘ i R : :

Table 2: *Mc‘dimt will inﬁnesg 1o pay by Region

[Region 7 THouschod willngness opay  sandadener
T I ER

| Darling River § 153 . 14
estorNowsouivaes s o

These results indieate that respondents in the Darling River tepion e plaging a hugher value on
tmproved swater quality than espondents in Sydney and the re  Hew South Wales

The 25th and 75th percentiles wdicate the spreads of willingness to pay values between regons ‘

Table 3 Spread of household willinpness to pay by Regiop

| Region ' R Percennile (Standard
' Frron
25 40 74
| Sydney 4547 11841 28342
1 Darling River 6% (8) 15310 WY
- Restof New South 40 (H) o5 23749
1 Wales

The open ended willingness to pay question (Survey B) gave quiie a different median value of $20
{with o 95% conflidence interval of SHL330} A zero willingness to pay was offered tiv 21% of the
sample while 80% of the sample would pay less thun $50

Respondents under the age of 35 sears show a lugher estumated salligness (o pay than those over 34
VEArs.

Tabled  Median wilhngpess to pay by ape

A in years $ ‘ standasd ertor
1544 1 u
45.54 §7 p
551 ) R 45 I

Respondents not in the labour force had the lowest estmated median willinphess (o pay while blue
collar sworkers and upper white collar workers had higher and simidar willigness 1o pay levels




Difierent levels of edueation had utle effect on seillingness 1o pay. However as inconig increases
there 1s a tendency for the median willingness to pay fo increase. ‘

Table 5 Median willingsess to pay by household income

| Annual household income s  standard error

| < 820,000 , owm 5

| $20.000-$30,000 89 , 19

- $30,001-$40,000 186 29

| $40,001-560,000 , 123 27

- $60,000+4 156 44
footstated , L SRS - B

6.2 Attitudinal questions

Incorporated 1 the survey were a nmnber of atttudingl questions designed to provide a contextin)
framework for the willingness (o pay scenario

T summarnise;

+  generally the respondents considered the government was not spending enough on 1 proving
education and tratning facilitics, fightng crime, reducing pollution, improving community
health, road works and unemployment but was spending the right amount or too much on
defence. (Note that the order of this hst was rotated by the inerviewers) ‘

. Air pollution was considered (o create the worst probless for the Sydney and rest of N8W sa niple
but water pollution created the worst problems for the Bourke sample,

¢ Across the three regions potlubion problems in the nvers are considered to be worse than
putlution problems in the oceans.

¢ & Behavioural guestions

A behavioural question was asked on behalf of the DWR Markeung and Public Relations seehion 1o
provide a benchmark for a phosphate nsvareness program that wits about (o be launched  The results
indicate that while a small majority of respondents claimed (o use phosphale free detergents a farge
number did nol-know whether they did or not (26%%)

The question on using unbleached totlet paper ot other environmentally friendly cleaning products 1s
very sidar to 4 behaviours) question asked m the Resource Assessment Commission’s cont) ngent
valuation survey of the Kakadu Conservation Zone held 10 1990 (The RAC question asked "Do you
segularly buy unbleached toslet paper or envirormentally friendly cleaning praducts?y The RAC
response was yes by 71% of the national sumple, this surey's yes response was 86%

A good majority of households (about 80%) in all sample reprons recyele glass and/or paper andfor
plastic despite the fact that there is little provision for local council recyching collection i the Darling
Raver region

There was no difference wn willingness to pay between those classified as environmentaily anare
(those answering "yes” or "somenmes” to phosplaie free use. o *yes* (o recyclmg) and those not
enviromnentally aware




7. Validity

The contingent valuation methiod is subjoet 1o a nuraber of potential biases that can reduce the ;
- relinbility of results (Bdwards and Anderson (1987)) A well thought out guestionnaire and survey
- design will minimise these. T g e ~

,k ?Mrzwmawerbm ‘

- Interviewer bins can oceur in telephone interviews and personal interviews where the imterviewer,
consciously or otherwise influences thie respondents’ answers. This can ocour when the respandents
attem ‘ wer by providing “cosreet” or “acceptable™ answers ot the interviewer .
P evey all interviey ers were professional and well briefed  Each intervieser
conducted interviews from all three sample regons, inferviewed for survey B and all versions of
survey A Analysis of the interviewers' results does not mdicate the preseoce of infervicwer bias

7.2 Starting point bias

Starting potnt bias occurs when the mitial dollar smonit presented mﬂxmim& the respondents’
answers ‘To mininuse Uns effect two pretests wore andentaken to establish reasonable dotiar ranges
for the diserete choige survey

The first pretest consisted of 20 interviews in Sydney and 20 in the Bourke region To establish a
reasomable payment frame respondents were asked a two stage discrete choice question and then an
open ended question. thiat 1s, would they pay $100 and 1f "yes™ would they pay $200 and again i tyes”
then how mueh mofe,

1f the 1nitial $100 was 100 high, they were asked if they would pay $50 and if aof they were asked how
‘myuch: they were willing to pay. The aim was to establish an appropriate range of values that reflected
sillingness to pay  For the Bonrke sample respondents gave a tauge of $6-5500 while the range T
the Sydney sample sas SO-$600

The second pretest interviesverd 40 respondents tn Sydngy it dropped the apen ended question but
Kept the two siage discrete ehoice question, asking one Svidney sample of 20 1 they were willing w
‘pay $50, $100 or $25, and asking the other Sydney sample of 207 they were wallmg to pay $200,
$500-0r $100.

Analysis of the Sydney pretest results indicated 2 willingness to pay of about $120 - 3140 These
results were used to design the dollar values wn the final questionnare

However the percentage responding “yes” in the pretests was higher grven a lagher starting value, and
moore 50 at $100 than $30 The results of the conibined Sydney sample of 66 did indicate some
stariing pomntbias

The final questioneaire started mt turee dilforent wathngness wr pay smowss man atempt 10 mmmns
any such bias. The ranges were supported by infrmation gathered m the pretesung
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Survival analysis was conducted for each of the sample groups corresponding to the thiree staring
points. The final results.indicate that this range of dollar values influenced the willingness o pay
amaunt and tiat there 15 some starting point bias in this survey , ‘

Table 6;  Spread of houschold willingness to pay by startmg ‘poix;{éﬁfmmpw

I Satingpoimol - Percennle
1 sample : .
| b1 | 50 80
' , $ s $
| $50, $100, 520 ; 2 69 : 155
- $100, $200, $50 1 86 | 211
5200 $400. $100 s IR & DR . > M

A common criticism of the open ended question s tat the pablic finds it diffient to value
environmental goods as (hey have no comparnison framework 1 which to make a decision b survey
B3 the medran willingness (o pay focuses on $20, which is the same as the quarterly environmental
Tevy paid by the saniple 1o the Sydney Water Board 1045 quite concervalsle that this fevy imfuenced
respondents’ vatlues. ‘

7.3 Payment velpele bras

Payment vehicle bias can occur when respondent’s willingness to pay 1s influenced by the specified
payment vehigle  This is reflected in some zero bids wineh in fact are considered protest bids agains!
the payment vehigle. To establish if zero bids were protest bids the questionnaire asked why a zero
bid was offered. Interviewers were requested to probe fully to determune whether the recorded zero
amotint was g genuine valuation of the subyector 4 protest bid  The zero answers were coded as
folfows with (hic protest bids asterisked

. Can't alford tno money/saving money

» * paycnough taxes already

. people causing problem should pay

» river users should pay

] don't use much water/it's nat up to-us/doesn't congerm me

. * don't trust them to allecate funds/mismanagement of funds
. need more information before | would pay ‘

. * government should find some other way

. local niver very polluted - ¢lean that fitsifioo far away

» * already pay environmental levy

The four categorics of protest responses accounted for §4 respondents in survey A and were taken out
of the final analysis  The protest responses tn both Survey A and B were farly evenly distrituned
4CrO8S regions

74 Strategre bias
Strategic bias oceurs when the respondents reply in a manner designed to mfluence the putcome of the
survey, rather than reflecting their true withingness to pay  In a telephone interview this 1s minmused

gaven the short time frame of the survey

As well the use of'a discrete choice question mimmises the opporiunity for respondents to pive
unrealistic answers

However, in the weeks before the survey was held there were twwo oceurrences that were considered

hkely 1o anfluence pverall resulls: One was the Tack-of water Tlowt ng inthe Barling River due (o
drought. Tlns was expected to increase antagomsm towards the departutent as welt 28 wupstream

1




asers. Tt was nncertainas 10 How Uiis swould affect resulis, whether it would inerease protest votes,
increase awareness of water quality andfor inerease denand for improved witer quality.

The other gecurrence was (he adverse publicity inthe media given (o the Sydney Water Board o
* woncerning its expenditure and lack of perceived effectiveness of the environment levy Tt was
anticipated thal this publicity could dampen stated svillingness to pay or dncresse profest votes The
exisience of an-environmental levy in the Sydney region could influence strategic behaviour in
understating willingness {o pay, or provide 3 benchimark for willingness to pay. The results SUERest
that the beachinark concept and the dampened willingness 1o pay oceurred i the answers 1o the apen
- endud question. ;

—

7 5 Sampling bios

Because the tnierviewing was by telephone the populatton being sampled was households with a
telephione. In the Darling River region the population was further Tinited 1o households with listed
felephone pumbers although it would be expected that the number of tnhisted phone numbers wauld
I very suwall i the area ;

In the Sydney and rest.of New South Wales regaotis the sarvey dgam would exclude tivaseholds
wathouot phones but unlisted numbers wonld have the same probability of being included

The eflect of this sampling method on firal results 15 unknosen but expeeted to be smatl
1.6 Non response by

Of the 593 telephone calls that did not result i a completed questionnaire the greatest number {383
werg refusals 1o participate. While no detids were kept on these refusals it cannot be assumed that
thiey were all wiling fo pay nothung The overalf effect on the resulls s unknown

7 7 Infarmeation bras.

The amount and content of imformation can 1nfluence the results of 4 survey (Hergstrom, Stoll and
Randalt 1989.1990)

As mengioned considerable thought went tnio providing a well-butanced view of svater quality preen
the time and comprehension linntations of a telephone mtersiew  Phe wproved water guality
seenanto was considered realistie given ikely fupds avarable from a ence off surcharpe and the
complexity of tmproving quality The fact that there was no confusion reparted by mterviewers and
the varying and plausible reasons given for zero bids support the view that a well balanced, svell-
understood scenario was presented

is



8 Conclusion

Valuing the environment 18 4 process fraupht with difficulty and scepticisnt. Many consider 1t
unitecessacy and impossible to place a value oivaspeels of the govironment. However botly
cnvironmentalists and cconomists have faced the frustraton of decisions being based on iadequate
recognition of unguamified osts and benelirs

The first objective ol this study was to-determine if tus contingent valuation technique can be applicd
1o eovironmental evaluation issues facing the department. Tlos study indicates tiat the contingent
valuation is onemetiod tha used and is appropriate for the type of problem posed here, that is,
what are people s pay toimprove measpect af thefr environnient, water gislity This sy
demonstrates that people do value andmprovement to water guakity

Contingent valuaion is of particular s where issues require thorough analysis and are complex 1t
canbe apphied when the issuets potentially divisive, politieally touehy or where possible solutions
tnvolve large expenditures. ~

Given the natwre of the procedure the resulis should be interpreted as estimates The resnlis of tus
subyvey dndicate there s nio doubi that people dovatue Better water quality, whether they are situated
close to the river and using the water, or whether fhey are far away and presumably valung a non yee
benefit.

The second objective was to detenmine e effect of two different forms of the willingmess o pay
question There 15 o doubt that the deflferent quesions hase resnlted 1 signficantly defferent
ANSWETS.

'mu; nestyuestion i whether these two answers cast donbt on the vahdiy of the method, of seive w
highhght the importance of wording the question and miterpreting the answers

Given the careful questionnatre design, the represcntativensss of tie sample, and tnmal effects of
the numerons possible biases, 11 is fau o antapate that 50 % of the populagon will ey ot least the
$20 estimate from the open ended question Agerepated for Syduney alone s means a onee off
payment of $26 mullion in all probatulity, as mdicated by the discrere howe gueshion, a large
murnber of the papulation w8l pay more, therefore the resulis of the opon ended guestiomnure gt e
considered 4 mununun ameunt

ha
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~ Appendix 1

Water quality improvement in the Darling River

- A contingent valuation study

Questionnaire
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DAHL!NG RlVER CV’S AN

‘ xmmnucm:m thlm l‘m imm AGB M@Nqur the rcmamhmmmny Wc are lking (o A cross
- section of people in New ‘mmh Wza w on belall of (he Depattinent of Water Resouces about low much they
vaxuq., publicly funded pmjm 157 Your views will be used 1o h&Jp policy makers make more informesd dpaisions.

“Letme begin by saying that most of the questiong haveto dg with your attitudes and opinions ’mmo HrENo
: m;;ht cr wmng answers.

* This inferview 15 mmmmwy confidential Your name will not be assosiaied with these answers
Q1 First e going to mnd 1 list of severalissues which have beon of concem to taxpayers For each,

please tell me f you feel that the amount of mangy govemments are spending 16 1o much, the fght
:imwm or too ltle.

i OO RIHT Foey bR
ROTATE UMUCH S AKOUNT - LITTLE
1} Improving education and !mmmg oppotunties 1 K1 4
2} Fighting crme 1 2 3 g
31 Reducing pratiution 1 § 4
4) - Delence i s 3 4
4} Improving mrmmmriy health 1 7 i g
6) - Roadworks : i b @ ]
7} - Unemployment 1 o 3 3

Q2 Asyouare awars polluten can lower e bty of o eaeronment - For example ar e polhobed
through car exbausts, Jand thirough garage durops ded wate through sewoerage

Wil type of pollition do you thnk ereates the worst problemss oo Sgstiaha - aw pollation tand
poliution or waler pallulion?

A pollution ‘ i
L and polluteon , 2
Water poliation. ]
Comlnsation 4
Laouldnt sapAll are bad b
Bon't know . 49

93 Which do you think is verse . the pollution preddem i NOW yers o the polhgion probilem m the
excpans off the MSW coan?

Pollution problem in HSW teers ¥
Poliutkan. problem in oceans off HESW 3
Couidn't say/Bath are bad 3
Dot know ]

Hwauldnow iike fo ask you some questions sbout the {harhing Fiveer

[IF SYDNEY INTERVIEW GO TO Q.5b)
[IF NOT A BOURKE/WILCANNIA INTERVIEW GO TO Q.4b]

Qda  Doyou live withina half hour dnve of the Darling River?

Yas. . : § (Y B
B L o () {5

Q4b - Do youtive withun tvay bours drive of the Darding Ravoer?

Yo . ) o 1
Ha e . 6 5

fago 1



Q8

ﬁfw

Q5

{3 Ba

f)qymx usie the Dading River 0 any of mrs imwmg wayfi'a’* m‘lAQ QUT

Y;

£s

‘ ¥
fwmmlmra e
Donking watet, mludmgmwn mmnmg walet 4\;;1;,]3: L)
In.your house or garden, sm:tw:img for. mekag 3 R
Foranumals ; g Al 061
frigation sl
Other (SPECIF Y’; ;

: Hdw you imwﬁtm fo westetn NGW «:’md seen the Datling Hiver wthe last b yeans?

PROMPT IE NECESSARY:  The Darling Reeer slarts near Bourke w far nodh NSW. It llows aver
-2 000k i woslem NEW thimugh 1he tewns of Bourke, Louth. Wilcanma amd Mermtdon inlo the

' Mmmy Ruwer negr The Victongn barder and s a magor source of waters Jor westom NSW

Yo L
Rt . Sl Y By

[hd you unaertiake any actpaties on i o along e baniks of the e ?

e 1

e ‘ , s Ba

What veete thase aoinibies?

Sughisepnny 1
Waler skung ¢
Prenicng , 3
Fisbang 4
NI 5%

Ohier (BPECHY)

8
Caprondly the wdm{ ausality mn the Dadang Bt s oftenpootdue G pollten Drnneg summer there are
sy bhee groen algat blomsms . When fhete v a Biecm preopde cant swsn ot bsh i the fver Pesspie

arvd armuals shodld bof dnnk e watter Howeser e wader can st bo gaed for angaton. PAL SE

The waler spualty o e Darkoeg Brver contd be g 8 probbeas mte thie over was ool Thas

wenukd require Delter sevorage teatment fot owns aleng thie i ated Tess poltiged san olf fron

farms, mdunines and towns  Then the e water would be CF for swammung. boabiorg and lishung
Fpople should sull net demk e untreated witer bt asmals cogtd. PAUSE

Inpiroving Thie water quality requires money L soentbic aod e ruananement roseare b odu gleh
G BewWerage reatimenl 1o bghiter teuing ot o ndisdaal waste. PAUSE

The mionesy teodod ol be ooliceted teargh g omoe ot saarcharge on Dhate axes
Caven other exprnnes andd your bousehekdueome woubd your bousshiold L velliag to pay a ofce © H
sutcharge of (VEHSION 1 550, VERSION 2 $100 VEHSION 3 5200] to improve water quakly i the

{harhne Hiver

Yis 1
Mo ‘ R ol VT

Pagae 2




ST Y

tar pay 4 orse off sutchargo

What if the vost (o your household of i oving the water quality tumed out to be Yower, would-you tio

willing 1o pay a ance off suteharge of [VERSION 1- »‘$2Q;~V(ZF§$!QN 2,850, VE;F&%I@N 381001
(T Yos . B
1 S Noo. . e e :
P! : : , ‘ :
' Q7a  Why s your household not valling 1o pay & {VERSION 1. 520, VERSION 2° $50, VERSION 3 S0
~ - once off surcharge to improve the water qualty of the Datling Rver? ' S
'
row R
VERSION 4: 0.6a & Q.6b TO REPLACE Q.6n-0.7b
- O fa Cartently the water gualty 1n the Darling River is often poor dus to poltution
.. f T Dunng summer there are many blue groen algal bloams - Wen there 15 o bloom
people eant swen or fsh @ the mver People and anrnals should not donk the
5 waler - However the water can still be used for imigation PAUSE
. i The weater qualty in the Dartmg Hreer could be improved o pollutkin into the nver
X wits reduced . This woukd require better sewerage treattent for towns alang tho
, v, aned loss palited run off foom tanms, industnes and towns  Then the rver
ﬁﬁ waler waukd be OK for swimming. boating and fishing . Peopli should shill not
28 : dank the untreated water bt animals coukd PAUSE
L
B 5 Improving the water quality requires maney for sewentitic and farm managemont
research, educatn, improvesd nevertage reatment ard tghter restoehons on
wefustnal waste PAUSE
. the meaney aeeded would e collocted through a once off strehuingir on Stape
taxes )
: Given athor exponses and your hausohold income would your househald be
- yaling 1o pay a oce olf surchargs o rmprove valeo cquality 10 the Do Biver
o : IF YES: How much woukd you be willng 1o pay?
™ 1 Hone §1414]
A AMOUNT 5 —¥ GO TO 08
0 tia Why s that? (PROBE  FULLY)
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) 7 How mush would your houseliold be wiling 1o pay 85 4 once off surchaige?
None. . . : - 00
AMOUNT %

*

he pext fow queshons are about househokd produets and recycling

8 Does your household use Phosphate free detergents?

Yes . ‘ 1
No e .9
Somelimes 3
ot know a9

B Does your housobiold use unbipachediteeyrled papet or other envirommentally fuondly cleating

produgts?

Yos , , 1
“No. ‘ iy
Dot know 3

10 Does your household recycle paper, glass e st prodisds?

Gl 1
Paper 2
Phaste 3
s 4

11 Dnes your local counsal provide collections of paper glass and plaste: tor recyckng?

Fapet 1
ks bl
Plastic 3
Hone 4

mally, | have a few questions about yoursell and your housetiold These questions enable us fo be sure thal
e arg speaking to o good cross sectun ol the communty

12 What is the lughes! level ol education you have so lar oitlauned? READ QUT

Primary Gehool 1
Secondary Sehool 7
TAFES Technisal Qualdcation 4
Urveresityd Tetay Qualification 4

L1300 Could you please tell me your employment stilus?

Ermployed 1

Unemployed e

Restirerd : A

Student . 4y

Homes gutioy ; b Pl (315

Othess (SPECIFY)
"

Payo 4



Q14 ‘mwz‘\im‘w of the following Industry categories do you work? READ OUT | o

Agrsulture L
Manutacturing.. ..
COnStruetion. .. ... ... ... .,
Whalesale and Retail... ..o ...,

Transport and Storage.. ... L
Finance, Property & Business Services
Something else (please deseribe)

W =

oA

o=

7

Q15 ; lnto which of the following age groups do you lali?

18-24 yoars 1
B34 yoars . 2
3544 years 3
4554 - 4
E5Bdyears SR
ths yoars ‘ 6

Q16 Canyou please tell ie the number of people i your hausehold aged 16 yoars or over?

247 And howemany people are there in yuut howsehold aged under 16 years?

G186 Wnat s the oceupation of the main ncome camer i yout tousehold? CODE FROM
‘ OCCUPATION SHEET INTO THE FOLLOWING CODE FRAME

Lower blup collar (cleaner, frut prker window washer } £y
Lowes blue collar {remavahst, ik drver, roadworker) 0o
Upper blue collar {campenter, tutcher, cook) . ; 03
Upper blue collar (policeman, nurse, techacal officer, foreman) 04
Lower white collar (sales, business owner. elencal) %
Upper white collar {engineer, chemst, semar manager) 0
Upper white collar {solicdar, company duector, doctor) w7
Student housevile, home dutios 8

Retired, pensioner. unemployed {SPECIEY)

0y
Refused ‘ “y
{Nher ‘ 9B
Don't knnw , 44

R L



Q19 Inte which of the fallowing broad pre-tax ibm’me brackets doos yosur l‘musm}mtdfa}zll’f'im,a'r? HEAD ouT

CBI0.000pa orless . L0
$10,001 - $15000pa . . 02
815,001 $20,000pa. Con08
$20,001 - $26,000pa. e 04
$25,001 - §30,000pa . . ... 05
$30,001 - 540,000pa . . .. 0G.
$40,001 - 360,000pa. ... ... 07
$60,001 - $80,000pa . . ... 08
Over $80,000p2 .. .- .08

" Relused . . ) 210
Don't know . : 89

(20 HECORD SEX:

Male
Fermate

Ky =

Thank you vary much ~1~0k’your hotp.,

I have conducted this mterview 1t 15 a full and to the best of my knawledge, acourate recording and has been
completed in arcordance with my nterewing and ICC/ESOMAR guidelines

Respondent's Telophone Number

interviewer 1D | | I i :

Date
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