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CIIAYfER'l 

Introduction 

, Resource management <!ecision making usually involves balancing the costS of a public policy with 
the benefits. In the last two decades there has oeen growing recognition that the public good nature 
of resource management issues has meant that the environmental costs and benefits associated with 
policy options have been difficult, if not impossible, to measure. ,This measurement difficulty has 
often resulted in environmental costs and benefits being excluded from resource management policy 
evaluations or inaccurately approximated. ' ' 

In an attempt to overcome this difficulty several economic valuation techniques have' been 
developed. 'These teChniques have been Used to measure benefits ,gained from the presence of 
national parks, improved water quality, improved flood protection, and numerous other natural 
resources. These benefits are not ordinarily priced in markets and are called non-market 'goods or 
services. 

The main non-market valuation techniques that are used include: contingent valuation (CV), travel 
cost, and hedonic pricing. The most versatile of these methods, is CV; Unlike the travel cost and 
hedonic pricing techniques, CV can be applied toa wide range of environmental goods. Further, 
it is not restricted to measuring the use values from natural resources and can be used to, measure 

, 'the benefits that people receive from knowing that a resourCe exists and that it will remain available 
for future generations. " , , 

, ' 

With the passing of the Resource Management Act 1991 there is likely to be increased interest in 
CV. Section' 32 of the Act requires resource management agencies to identify th,e most effective and 
'efficient way of carrying out their functions to meet the purpose of the Act. Reasons for and against 
the variouS policy or management options facing resource management agencies', and their benefits 
and costs, must be considered before decisions are made~ , 

It is unlikely that Section 32 is 'intended to force resource management agencies to carry out 
rigorous cost benefit analyses, including non-market valuations, for all of the resource decisions they 
make. ,There may, however, be situations where CV cOUld prove to be an effective way of measuring' 
the non-market costs and benefits of aitemative poliCies, plans, or rules. 

While CV provides a flexible tool for non-market valuation, a large number of questions remain 
unanswered about the validity and ,reliability of the results obtained from' such studies. If the 
technique is to-be used to fulfil Section 32 requirements of the Resource Management Act, further 
research is required to address these' questions. . 

Probably the greatest priority in' CV research is to determine whether its application is consistent 
with the overail framework set out iil the Resource Management Act. ,The purpose and principles 
of the Resource Management Act place emphasis on the values held by Maori toward a resource. 

, The objeetive of this research is therefore to address the extent to which CV can capture differences 
in value arising for cultural reasons. 
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This publication describes a methodology that was developed and tested for measuring the cultural 
specificity of CY.The methodology involyed comparing attitudinal data with assigned non-market 
values. Attitudinal data were derived using Fishbein and Ajzen's Theory of Reasoned Behaviour 
model, while assigned non-market values were obtained using anopen-endedCV format. The 
attitudinal andCV models were applied to both Maori and Pakeha respondeiltsto testthestrength 
of their attitude and willingness-to-pay for a natural resource. 

. . 

A comparison of the two types of data determined whether there were any differen~ in attitudes 
held by Maori and .Pakeha· towards natural resource uses, and whether these dIfferences were 
"reflected in their willingness-to-pay for a natural resource use. The results ·of the study could 
therefore be used to assess the cultural sensitivity of the CV method. 

In the first three chapters of this publication the theoretical basis of CV and Fishbein and Ajzen's 
model for measuring attitudes are discussed. In Chapter Four the case study used in this research -
options for improved sewage disposal in Qunedin - is described. Methods used to. compare 
attituQinal data with assigned nori-market values are described in Chapter 5. Chapter 6 contains the 
results of the comparative analysis. The publication concludes with a general discussion of research 
findings from this project and areas for future CV research. 
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CHAPTER 2, 

Contingent valuation - an overview 
, : . 

"d.1 

2.1 Introduction 

The CV method measures environmental costs and benefits where no market exists for the good in 
question. E!;sentially the CV method asks people to value particular increases or decreases ill the 
quantity of some good,contingent upon the existence of a hypothetical rt1.arket. Contingent 
valuation involves asking people what they would be willing to pay or willing to aCcept if a market 
for the good existed and its quantity/quality chariged. Whi~e some CV studies Use experimental 

. techniq1,les, iIi which subjects respond to stimuli in "laboratory" conditions, most CV studies use a 
survey forniat. . 

Respondents involved in a CV survey are presented with information in three parts (Mitchell and 
Carson, 1989): 

1. A detailed description of the good(s) being value4 and the hypothetical circumstance under which it 
is made available to the respondent '. . .. 
The hypothetical market described in this part of the survey should be plausible and possible. 

'. The market describes. the good to be valued, the current. level of provision.and the proposed 
increase/decrease in provision, the institutional structure under Which the good is to be provided, 
and the method of payment. 

2. Questions· that elicit the respondent's willingness-to-pay for the good(s) being 'valued 
Elicitation methods can either obtain actual willingness-to-pay amounts, or discrete indicators 
of Willingness-to-pay, Actual amounts are obtained by asking respondents how much they would 
be willing to pay/accept for a change in the level of provision of a gOOd:. Discrete indicators are 
obtained when respondents are asked if they would be willing to pay/accept a specified.amount 
for a change in the level of provision ofag()od. 

3. Questipns about respondents' characteristics e.g. age, sex, income or use of the good(s) 
Characteristics are entered into regresSion equations to examine the influence they have on 
willingness-to-pay. ' 

2.2 'WilIingness-to-pay versus willingness-to-accept . , 

When setting upa CV study respondents 'can either be asked how much they would be willing to 
pay to fund an improvement in environmental quality or they can be ~sked howmuch they are 
Willing to accept in compensation for no improvement in environmental quality. Contingent 
valuation studies that have used bothwillingness-to-pay (WTP) and will~ngness-to-accept (WTA) 
formats have consistently found that respondents provide a higher value when asked how much they . 
would be willing to acCept. These findings raise the important question of which value ( WTP or . 
WT A) is the theoretically correct one to use. While various theOries have been developed to explain 
this discrepancy (Kahneman and Travesky, 1979; Rand~ll, 1980; and Hanemann 1986, cited in 
Mitchell and Carson, 1986) the issue is largely, unresolved. 
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Mitchell and Carson have, however, developed a partial solution to this problem. They argue that 
for public goods that require annq.al payments to maintain a given level of the good, WTP is the . 
theor~tically correct format: 

A large number of decisions taken under the Resource Management Act will deal with public goods 
for which an annual payment is required. Based on Mitchell and Carson's partial solution, WTP is 
likely to be the. appropriate format to use in most Cas~. 

2.3 The choice of elicitation methods 

A variety of techniques has been used to elicit WTP amounts from people. TIle simplest method 
involves using an open-ended. format in which reSpondents are asked for the maximum amount they 
are willing to pay. The disadvantage of this technique is that respondents find it difficult to pick a 
value out qf the air without ~ome form of assIstance. As a consequence, the open-ended format 
causes a large number of non-responses and protest zeros. To overcome this problem CV 
researchers have developed several other methods . to' measure a respondent's maximum WTP for a 
gOOd. 

The oldest of these methods is the bidding game in which respondents are asked if they are willing 
to pay a'particular price fo~ the goo<i- yes or no. Depending on the respondent's answer, the bId 
is' either raised or lowered aI).d the process repeated until the respondent's maximum WTP is 

. obtained. The difficulty with this technique is that the starting bid tends to imply a value for the 
gOOd. Studies have shown that the value of the st~rting bid significantly influences the respondent's 
maximum WTP (Mitchell and Carson, 1989, p.1(0). A further difficulty with the bidding game is 
that it cannot be used in postal surveys .. 

As an alternative to the bidding game the payment card. was developed. The payment card was 
designed to maintain the properties of the open-ended approach whilst providing respondents with 
a . visual aid that contains a large array of potential WTP amounts. The .major difficulty with 
payment cards is deciding what the upper limit should be and what increments to use; Kahneman 
(cited in Cummings et al., 1986, p.207) argues that payment cards do noteliminate bias because they 
provide the respondent with a "reasonable. range" from which to select values and 'thus Cause 
"entering bias". 

A further refinement of payment cards is the inclusion of benchmarks. ,Benchmarks provide 
. information about the cost aSsociated~th providing other public goods. The' use of benchmarks 
is intended to remind respondents that they are already paying for many goods through taxes. 
Unfortunately there is a danger that respondents may base their valuations entirely on the costs 
included in the benchmarks. 

To overcome the problem associated with the open-ended approach a diChotomous choice (also 
referred to as "t!lke it or leave it") has. been developed. This elicitation method uses a large 
number of prices that encompass. the expected maximum WTP of most respondents.' These prices . 
are then randomly assigned to individuals involved in the survey; Survey respondents are required 
to indicate whether or not they are willing to pay the specified amoum for the good being vahled. 
Logistic or probit regression curves can then be fitted to predict the percentage of respondents 
willing to pay each of the randomly.assignedprices. The median WTP can be readily identified 
using this procedure, while the mean WTP has to be calculated from the area under the probability 
curve. 
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The dichotomous choice apPI:oach has several advantages. As Carson- and Mitchell point out: 

"It simplifies the respondent's task in a fashion similar to the bidding game, without having the 
iterative properties of that method. The respondent only has to make· a judgement about a given 
price, a type ofjudgement performed frequently· by consUlners and those who vote in a referendum. 
In this respect, the take-it-or-leave-it method may be especially suitable for mail interviews or, 
presuming the scenario does not require the use of visual aids, telephone interviews. . This 
approach is also incentive~compatible in that 'it is in the'respondent's strategic interest to say yes 
if her WTP is greater than or equal to the price asked, and to say no otherwise" (p.101). 

Despite the obvioUs benefits from using the dichotomous choice approach the method has several 
drawbacks. Firstly, because the technique only provides a discrete indicator of maximum WTP it 
requires .alarge sample size to obtain statistical precision. Secondly, the use of logit and probit 
regression procedures to. specify valuation functions and calculate mean WTP requires a number of 

.. mathematical assumptions to. be made. . 

Despite these drawbacks the dichotomous choice methOd is gaining widespread acceptance by CV 
researchers as the preferred technique for estimating WTP. .. 

2.4 Sources of bias in contingent vahiation surveys 

Three key sources of potential systematic error have been identified in contingent valuation WTP 
estimates; 

1. Incentives to misrepresent responses 
Scenarios described in hypothetical markets can contain incentives for responaents to· 
misrepresent their trueWTP. These incentives can lead to two types of behaviour. Strategic 
behaviour occurs when respondents try to influence the payment for or future outcome of 
policies. Compliance behaviour occurs when respondents attempt to comply with presumed 
expectations of the survey sponsor or make an attempt to gain status in the eyes of a particular 
interviewer. Both types of behaviour result in differences between respomlents true WTP and 

'. the amount they specify. ' 

2. Implied value cues , 
This, type of bias occurs when reSpondents think that elements of theoontingent scenario provide 

. information about the "correct" value for the good. As discussed in Section 2.3 the use of 
bidding games and payment cards to elicit WTP can result in this type'of bias. The order in 
which valuation,qpestions for different levels of a good (or different goods) are presented can 
also be seen by respondents as a cue to the true value of goods. The fact that the CV survey was 
commissioned in the first place may also make respondents feel that the amenity must have value. 

3. Scenario mis-specification , 
Scenario mis-specification occurs when respondents do not respond to the correct contingent 
scenario. Three types of scenario· mis-specification can occur. . Theoretical mis-specification 
occurs when the economic theory or the major policy elements of the scenario descri~ed in the 
CV survey are incorrect. Amenity mis-specification occurs' when the respondent does n?t ., 
understand the scenario as the' researcher intends it to be understood., This occurs when 
respondents perceive a broader or narrower policy package than the one described or where a 
respondent values the probability of a good beingdelivere<l differently to that intended by the 
researcher. Context mis-specification occurs where the perceived context of ~ market differs from 



the intended context, Examples of context mis-specification bias include situations where the 
payment vehicle used in the survey has a strong influence on the respondent's valuation (Le. the 
payment vehicle holds value in itself), or where there is ambiguity in the property rights described 
in the scenario. Confusion over the method of provision of the good can also result in this type 
of bias. 

2.5 Conclusion, 

Despite a large number of potential biases in CV, Mitch~ll and Carson argue that a carefully 
constructed questionnaire can help to, eliminate many of them. The question that still remains is . 
whether CV is capable of measuring the full range of costs and benefits associated With a public 
'good. }n the next chapter the relationship between measures of value obtained from CV and 
measures of value obtained. from attitudinal surveying is discussed. 
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CHAPTER 3 

Measuring atti~des 

While. economists measure the value of an object in monetary terms, the concept used by social 
· psychologistS to refer to the value of any object is attitude .. An attitude is "a disposition to respond .' 
favourably or unfavourably toa cOmmodity, person, institution, or'event" (Ajzen and' Petersonr 
1988). This chapter provides a brief overview of attitude theory and a discussionofthe relationship 
between attitude and WTP: 

3.1' . Attitude as' a detenninant of behaviour 
" . . . '. : .. 

A central question in the development of attitude theory has been ~hetherattitudes can be used to 
predict behaviour. IIi an attempt to reSolve this issue Fishbein and Ajzen (1988) developed the 
"theory Of reasoned' action" in which they specify a relationship betweep behavioural and attitudinal 
Components. This model has gained widespread acceptance and has been applied in areas such as. 
consumer behaviour, political science; communications, and recreation. 

FishbeinaIid Ajzen's model suggests that behaviour is depend~nt oIiaperson's inclination to 
perfdrma given behaviour i.e. their b~havioural intentions. Behavioural intentions are, in turn, 
determined by a person's attitude' and his/her subjective norm ... 

The model allows attitudes towards an act to be evaluated. from a set of salient beliefs that a person 
holds. towards an act. Specifically: . 

. n 
Attitude =.1: b,-ei 
. 1==1 . 

whereei is the strength of the belief (subjective probability) that a certain outcome will result from 
an act, \:Ii is an evaluation o( the belief (favourable or u~favourable), and n is the number of salient 
. beliefs held ~y all individ~al.· , 

. . . . 

The subjective norm is the normative component of: behaviour and deals with the influence of the 
social environment on behaviour: . People's subjective norms are their perceptions that most people 
who are important to them think they should or. should not perform the act in question. While the 
subjective ilorm can be evaluated in a similar way to attitudes(Ajz~n .and Fishbein, 1980), doubt has 
been expressed about wheth~r it'adds ~ny predictive .power over and above ,the 'attitudinal 
component. Warshaw (1980) argues that the separating of the normative component probably 
resultooin measuring overlapping rather than independent dimensions of behavioural intent, as the 

.. normative coinponent is highlyintercorrelated with the attit~dinal Component. For this reason, 
· attitudinal surveys often exclude the normative component, or merge subjective normevaluattons 
with attitudinal evaluations.' No attempt has been made to isolate the normative component of 

· behaviour in this research project. . 
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Fishbein and Ajzen emphasise that in orde.r for attitudes to accurately predict behaviours the two 
must correspond with respect'to target, action, context, and time. For example the topic "paying 
eXtra for sewage disposal in the next rate bill" may evoke a different set of beliefs to that generated 
by the general topic of "paying for impr.oved sewage disposal". ' " 

, 3.2 The relationship between attitude 'and willingness-to-pay 

A large numbe~ of studies has been undertaken to test the validity of ev techniques, yet few of 
these have involved the use of attitudinal data. Most studies comparenon-markeLvalues obtained 
from eVwith'values obtained from other non-market valuation techniqqes. 

. . . . . 

One of the few attempts to coinpare non-market values with attitudinal data was a study carried out 
by Kerr at.td Manfredo (1991). ,This study tested a model that used both WTP and attitude scores ' 
'to predict people's acceptance of userfees for recreational seMces.' The study showed that people's 
attiWdes towards paying were correlated with the amount they specified they were Willing to pay; 
The research described in this pUbliflltion is significantly different from Kerr and Manfredo's stt,ldy 
in that this' research attempts to measure people's attitude towards the' good as opposed to their, 
attitude toward paying for the good. , 

, Aithough some ev researchers have called for greater use of attitudinal surveying methods for' 
understanding and improving eVsurveys, (Harris et aL, 1989; Fishbein and Peterson 1988),as yet 
no studies have been carried outto compare people's attitude towards a resource with their WTP. 

F~hbein and Peterson make the following comment on the relationship between ev and attitudinal 
surveying methods: ' ' ' 

"In ;um, attitudinal estimates of a JJUblic good's value are relatively general in' nature" capturing 
the rich variety of costs' and benefits associated with the good. They are useless, however, when 
monetary estimates of costs and benefits are essential. On the other hand, the Contingent 
Valuation method, or any other method designed to estimate' a public good's monetary value, 
tends to yield a rathenia"ow measure of value -that fails to reflect many unportant phycological, 
costs and benefits" (pp.75). 
.. ,-

It is the potential, failure of ev' to consider some p~ychoiogical costs and benefits that is the focus 
of this research. It is proposed to test whether distinctive attitudes of differeIlt cultural groups are 

, reflected in-the WTPamounts specified by each group. Any failure ofeV to detect differences in 
attitude will suggest that the method does have the limitations described by Fishbein and' Peterson. ' 

If CV is found to provide a very narrow range of Costs and benefits it may be necessary to 
incorporate sonie measures of attitude into'CV studies. ' 

. -. . ' . 

Fishbein and.Peterson suggest that when properlyappUed " ... the Contingent Valuation method and 
attitudinal aSsessments of value complement each other by examining different aspects of a public' 
good's costs and benefits:' (p.75). 
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CHAPTER 4 

Options for upgrading Du.nedin city's sewage treatment and disposal 
system 

4.1 Rationale behind the choice of case study 

In choosing a case study for this research, four criteria had to be met. Firstly, the study had to focus 
on a resource that Maori and Pakeha might be expected to hold different values towards. ~econdly, 
the scenario described in the survey had to be believable and the method of payment s~n as 
realistic. Thirdly, the issue described in the survey had to be topical to capture the interest of the 
public and to stimulate a high response rate. Fourthly, the results of the study were likely to be of 
most value if the resource being considered was a major resource management issue under _ the 
Resource Management Act 1991. 

Options for -upgrading Dunedin City'S sewage treatment ~nd disposal system met all of these 
requirements in the following ways: 

sewage treatment and disposal has been the subject of a large number of claims made by 
Maori to the Waitimgi Tribunal. - Maori hold strong views towards the mixing of waste water 
with natural bodies of water and consistently call for· involvement· in any decisions by local 
government relating to sewage disposaL Maori have shown a preference towards land-based 
disposal in a number of claims to the Wahangi Tribunal, . 

Dunedin City Council was concurrently undertaking a major study into how the city would 
upgrade its existing sewage system whilst this research was underway. The issue was therefore 
topical and it was felt that' there would be strong public interest in any survey that was· sent 
out, 

because people already pay for sewage disposal in their rates, the use of rates as a payment 
vehicle in theCV survey was realistic, and 

deciding on the best long-term strategy for sewage treatment and disposal is a difficult process 
for local government in _New Zealand. Assessing various options under Section 32 of the 
Resource Management Act 1991 is likely to lengthen this process. Mechanisms for quantifying 
the non-market benefits associated with alternative options would prove useful for decision 
makers. 

4.2 Dunedin City Council's wastewater treatment and disposal options study • 

In 1991 the Dunedin City Council initiated a study into options for upgrading the existing treatment 
and disposal facilities. The objective of the study was to identify a range of technically feasible 
options, evaluate the most feasible options and develop an integrated plan for upgrading the city's 
wastewater treatment and disposal facilities in a way that was environmentally acceptable and 
affordable. - The Council eIllphasised the importance of public participation in this process. 
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In August 1991 the first stage of this study was completed and the Council released a summary 
report (Royds Garden and Becca Steven Environmental Engineering Consultants, 1992) describing 
the existing system and a wide range of upgrading options. 

The report described the current methods of sewage disposal in Dunedin: 

1. four Harbour Outfall, Pipes, 

2. two main coastal outfall pipes at LawYers Head and at Green Island, and 

3. a sewage outfall pipe into the'Taieri River. 

Disposal sites are shown in'Figure 4.1 

MOSGIEL' 

Figure 4.1. Existing sewage treatment and disposal in Dunedin. 

Alternatives for upgrading the existing system discussed in the report included increasing the 
treatment standard at some outfal1s, redirecting sewage from the Harbour and Taieri River outfal1s, 
increasing the length of the ocean outfal1s and disposiIigof sewage onto land. These alternatives 

, were considered in combination with each other to generate a large number of opiionS for improved 
sewage treatment and disposal. 
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The options identified in the report were then evaluated by the Council and. those to be carried 
fOtward for. more detailed, Stage Two, investigation1 were identified. Among the options to be . 
'carried fOtward was a land disposal option.2 Other options were based on continued water-baSed 
disposal with a range of treatment standards and outfall sites. It was emphasised in the Stage One 
report that upgrades of the sewage scheme could be completed in stages over several years. 

Forthe purposes ofthis research it was decided to measure people's WTP for; and attitude towards, 
land' disposal of sewage versus water disposal. It was hypothesised that -Maori were likely to have 
a preference for land disposal, which would be reflected in measures of altitude obtained from the 
Fishbein and Ajzen model. A test could then be carried out to determine whether any significant 
differences between Maori anq Pakeha attitudes towards the two options were reflected in the WTP -
amounts specified by the two groups. 

In deSigning a questionnaire that described two options (land and water disposal) to respondents 
it was necessary to seleCt only one of the P9ssible water disposal options being considered by the 
Council in 'Stage Two. It was decided to describe the outcome thai would result if the Council chose 
theniost environmentally acceptable system for water disposal of sewage . 

. The two options that were chosen for the case study are shown in Figure 4.2. 

o ",- tnlltment pluta 
. will provide aecondary -

treatment with dlalnfactlon 

MOSGI~ 

~ 
\ '. :rJ:~ 

BRIGHTON . . • . \ . ~ E--.01 
OP11ON B :r-Held 
LAND DISPOSAL 
Propoaed naIrII8nC '----'------ E--.01 
8IId dIpoHIlUe Gr-.1aIMd 
, ...... area) - 0II11d 

Figure 4.1 -Options for improving the existing system. 

1 

2 

. -

Options .to be carried fotward for Stage Two investigation were outlined in a report prepared by 
management consultants Octa Associates Liniited, (1991). 

It should' be noted that in the report prepared by Octa Associates Limited it was recommended 
"that the land disposal scheme be a subject of a desk study to confirm the stage one study findings. 
that it is not a suitable option at this stage." This recommendation was amended at a Council 
Meeting held in November 1991 when a Councillor expressed concern that the investigations 
appeared to favour an ocean outfall and that the land disposal needed further serious_ 
consideration. It was then agreed "that the land disposal scheme be the subject of a further study 
to confirm whether it is a suitable option at this stage." . 
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Water Disposal (Option A) 
Under. Option A all of Dunedin's sewage would be piped to expanded treatment plants at Green 
Island.and Tahuna. These treatment plants would provide a high level of secondary treatment and 
disinfection with all solids, organic material and micro-organisms being removed. All treated sewage 
would then be discharged into the sea through outfall pipes at leaSt 1 km in length. This would 
require an extension of the existing Green Island and Lawyers Head outfalls. 

Land Disposal (Option B) 
The land disposal option would involve stopping all discharges into the Harbour, Taieri River, 
Lawyers Head and Green Island Qutfalls, treating all sewage to the same level described in Option 
A and then spraying the sewage onto land. An area of land south of Bright~n has been identified 
as· suitable for land disposal of sewage. 

During the preparation of the survey, the results from Stage Two of the Council's study were not 
available. The options described above are therefore based on information provided in the Stage 
~ne report. 
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CHAPTER 5 

· Survey design 

Central to this research was the survey used to measure people's. attitud~ and WTP for improved 
s~wage disposal (Appendix 1). The design of the survey was complicated by the need to have a split 
MaoriJPakeha sample and the inclusion of both WTP and attitude questioils~ Outlined below is a 
s~mmary of the methods adopted in the desig~ ·of the survey. 

· 5.1 Sample selection 

To detect any cultural differences in attitude and WTP for the two sewage disposal options, a sample 
consisting of both MaoTi and Pakeha respondents was required. The sample was obtained by 
selecting 680 Dunedin a<ldresses .from the Southern Maori Electoral Roll· and a further 1000 
addresses were randomly selected from the three general dectoral distficts (333 from Dunedin West 
andSt Kilda, and 334 from Dunedin North). 

Survey forms were sent to "the resident" at the selected addresses. The advantage. with this 
· approach was that survey forms, sent to addresses wqere previous occupants had recently moved, 
could be completed by the current occupants. The main disadvantage, however, was that there could 
be no guarantee that survey forms sent to addresseS of those on the Maori Electoral Roll would 
actually be completed by Maori respondents. To overcome ihis problem it was necessary to include 
a question on ethnic origin in the survey. Only those respondents who indicated that they were 
Maori in the ethnic origin question were treat~ as Maori. . 

5.2 . Design of the attitudinal component in the.survey 

Applying Fishbein and Ajzen's model to measure attitudes required a two-stage survey programme. 
The first stage jnvolved identifying a set of salient beliefs towards land and water disposal of sewage. 
During the second stage, survey respondents were asked to evaluate these beliefs. 

5.2.1 . Stage One - identifying salient beliefs 
As prescribed by Fishbein and Ajzen, salient beliefs were identified through a series of interViews . 
. Interviewees were asked several open-ended questions in an attempt to elicit their main beliefs 
towards the land and water disposal options. The intention was to record the interviewees' beliefs 
in their own words. Interviews were arranged by phone one week in advance and then Carried out 
in the interviewees'. own home or. their workplace .. Each interview was recorded on tape. 

A total of 15 people were·interviewed for. their salient beliefs: A deliberate atteptpt was made to 
ensure that approximately half of those interviewed were Maori. A further effort was made to 
interview men and women from a wide range of ages and occupations. These efforts were taken to 
ensure that the full spectrum of beliefs was elicited during interviews. 
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As a lead into the interview, interviewees were told that the City Council was investigating options 
for improving the City's existing sewage system. They were then asked what they thought of the 

.existing system. The upgraded water disposal option (Option A) was then described by the' 
interviewer and responde~ts were asked for their views on this option. This process was completed 
for the land disposal option (Option B) .. Finally, respondents were askeilto compare the two 
options and to make any. other furthereomments. 

Throughout the interviews, the interviewers attempted to elicit the interviewees' underlying beliefs. 
In some cases this involved asking respondents why they held a certain opinion in order to elicit the 
underlying belief. 

On completion of the interviews, the entire list of beliefs elicited during the taped interviews was 
assembled. In many cases the beliefs elicited by some interviewees were sub~beliefs of more general 
beliefs. Where this occurred an att~mpt was made to Collapse sub-beliefs under general beliefs. As 
a result the follOwing salient belief sets emerged for each option. 

Disposing of sewage using waster disposal, Option A would:· 

1. ensure that treated sewage was not washed back onto shore, . 

2. ensure thattreaied sewage did not contaminate seafood, 

3. prevent sewage from harming animals and plants along the coastline, 

4. prevent sewage from harming animals and plants in the sea, 

5. ensure that sewage does not spoil recreational activities along the coastline, 

6. protect human health from any pollution caused by the disposal of treated sewage, 

7. keep the effects of sewage disposal well away from the attention of people, 

8. protect the spiritual values held by Maori towards the sea, and 

9. not bean expensive option. 

Disposing of sewage using land disposal, Option B; would: 

10. allow treated sewage to be reused or recycled a fertiliser, 

11. not be offensive to the public, . 

12. enable the environmental impacts of sewage to be monitored, 

13. riot contaminate underground water, 

14. require a large expanse of land, 

. 15. possibly cause land to become unstable, 

16. possibly, be expensive, and 

17. require an 'acceptable site to be found. " .. 

During the interviews, the beliefs were expressed in.both a positive and negative way. For exainple 
whilst some interviewees thought that the water disposal option would not contaminate seafood, 
others believed that seafood would be contaminated. 
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5.2.2 Stage Two - evaluaJing salient beliefs 

As outlined in Chapter 3 the Fishbein and Ajzenmodel defines attitude as follows: 

n 
Attitude = E b/e; 

i=l 

Stage Two of the attitudinal component of this research was designed to measur~ the parameters 
bi and ei in the model and .thus derive an overall measure of attitude toward each sewage disposal 
option. 

. . . 

In this case study the parameter bi is the respondent's evaluation of the outCome described in each 
belief statement and ei is the respondents subjective probability that a specified sewage disposal 
option will lead to this outcome. 

Respondents were first asked to evaluate the belief statement on a scale of importance as follows: 

extremely important (4), 
very important (3), 

. '.' 

_ quite important (2), . 

slightly important (1), and 
not important (0). 

The values given in brackets were not pro\ided to reSpondents but were used as bi values in the 
analysis of survey results. 

Respondents were then asked whether they thought that the sewage disposal option would result 
in the outcome described in thy belief statement. The folloWingagreemeni scale. was provided: 

agree strongly (2), 
agree (1), 
neither agree nor disagree (0), 
disagree (-1), and 
disagree strongly (-2). 

. . 

Again the values in brackets were not provided to respondents but were used as ei values. in the 
analysis of surveyresults.3 ·· . 

By multiplying thebi value by the ei value, ·a belief score was obtained for. each belief statement. 
For example, if a respondent believe<! that it was very important to ensure that sewage is not washed 
onto the shore but disagreed that the water disposal option would remove sewage from the coastline, 
his/her score for this belief state~ent would be -3 i.e. (bi(3) x ei(-I» .. 

3 In the <Iesign ofthe survey it became difficult to structure all belief statements in a way t-hat . 
. produced poSitive ·ei values when respondents were in favour of a sewage disposal option. As a 

resultit was necessary to reverse the polarity of the agree/disagree scale for Questions 13 and 16 
of the land disposal option. In these two questions respondents whO. agreed with the statement 
were given negative ei values of ~2 and -1 and respondents who disagreed were given positive 
values. . 
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Overall attitudes towards each sewage disposal option could then be derived by adding together the 
scores obtained for each belief statement .. 

5.3 J>esigni~g the contingent valuation survey. 

In addition to the attitudinal component 'described above, the survey included question:s designed 
to measure ~ respondent'sWTP for each sewage disposal option. In formulating these questions 
every attempt was made to develop the most suitable scenario and eliminate potential sources of 
bias. 

The overall design of this research project limited the type of elicitation methods thai could be used 
in the CV part of the survey. Tlieneed to compare each individual's WTP with his/her .attitude 
score ruled out the use of the dichotomous choice (take it or leave it)approach~ This restricted the : 

. choice of elicitation methods to.an open-ended; biddin~ game, or payment card method. Due to 
biases as~ociated. with the use of payment cards and bidding games inCV studies, it was decided to 
use the open-ended approach in the WTP questions. 

A well~designed CV survey shquld measure the WTP of all socioeconomic groups. While rates hav~ 
proved to bea convenient payment v~hicle in some CV studies, there is a danger that . lower socio- . 
economic groups living in rented accommodation may be excluded if only residents -that pay rates 
are selected to give their .WTP. By selecting a sample from the electoral roll rather than the 
Council's list of ratepayers, this problem was avoided. The inclusion of ratepayers and those paying 
rent does, however, mean that CV questions hav~ to ~ suitable to both groups. To overcome this 
difficulty, the scenario used involved asked rentpayers how much extra rent they would be willing 
to pay for each sewage disposal option assuming that their landlord/landlady would pass on any 
increase in rates. Those paying rates were asked how much extra rates they would be willing to pay. 

The inclusion of rentpayers in the sample meant that several difficulties had to be overcome. Firstly, 
the problem of whether respondents were basing theit WTP amounts on a household or individual 
basis had to.be addressed~ Those paying rates could be expected to answer the WTP question in 
terms of how much their household would be willing to pay. Similarly, those paying rent on behalf 
of their. families wmlld be expected to respond on a household basis. However, respondents who 
contribute to a share in the total rent may well ba~etheir WTPon an individual basis i.e. the extra 
amount they would be willing to pay in their share of the rent. To overcome lhispotential problem 
respondents were asked w~ether they were responding on behalf of their household or as an 
individual. Those reSponding on an individual basis were then asked how many occupants 
contributed to the rent. Bymultiplying the individual WTP amount· by the numbetof occupants in 
the house it was intended to convert individual WTP to household WTP. 

A second issue that emerged was the time period used in the payment vehicle. As rates are charged 
on an annual basis it seemed realistic to ask ratepayers how much they w()uld be willing to pay per· 
year. Those paying rent, however, are more familiar with weekly payments. It may therefore be that 
when rent is used as a payment vehicle, rentpayers may specify a more realistic WTP amount if 
asked how much they would be willin:g to pay each week. Whil~ this. propQsition was accepted in 
this study the area has not been well researched 'and it may be open to challenge. Using different 
time periods in the payment vehicles for rates and rent does, however, provide an opportunity in this 
research to study the effect of time. period on WTP. 
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The CV scenario required respondents to value both the land and water disposal options ... This 
requirement .created a potential source of bias in the way respondents might make their valuations 
because some respondents may have formulated their WTP after comparing the two' pr~posed 
options, while the WTP specified by 0ther respondents may have been based on a comparison of 
each proposed optiQn with the existing situation. To ensure that all respondents made their 
valuations in the'same way the survey asked respondents to formulate their WTP by comparing each 
proposed option with the existing situation. For example, respondents were asked how much they. 
would be willing t? pay for water disposal assuming that the land disposal option was not possible. 

One of the most difficult· problems to overcome' in' the design of the survey was the need to make 
the scenario as realistk as'· possible without providing respondents with too much complex 
information .. This trade-off is neatly summarised by Mitchell and Carson:' 

"The researcher who. wishes to. make a scenario mDre realistic faces a tricky prDblem: Dn . , 

the Dnehand, an insufficiently realistic scenario will be vulnerable to. bias; Dn the Dther, the 
elements which add realismiD a scenario. may themselves cause bias. Adding,realism to 
a scenario may cause bias thrDugh an 'infDrmatiDn DverlDad' effect whereby respDndents 
ignDre . impDrtant infDrmatiDn and focus Dn, mid pDssibly misinterpret, unimpDrtant 

. infDrmatiDn in determining their willingness-tD-Pay fDr the good,in question" (p.217); 

In an attempt to provide sufficient information without causing "information overload" a deliberate 
attempt was made to present two options being considered by the Dunedin City Council in a 
generalised way. It was decided that presenting the options in the exact format used in the Council's 
scoping report would cause "information overload". In addition, the primary purpose of the 
research was not to measure the economic .value of any particular option being investigated by the 
Council. The research was designed to explore potential differences in value held by different· 
cultural groups. This objective was .best achieved by keeping the ~V scenario relatively simple. 

5.4 Socio-economic/deniographic questions 

A third component of the survey was four general questions in which respondents were asked to 
specify their ethnic origin, sex, age and income group. As outlined above, the "e,thnic origin queStion 
was used to separate respOnses from different cultural groups and was central to analysing the 
results. Questions relating to sex, age and income were required because of the potential influence 

. of these variables on respondents' attitude or their·WTP. 
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CHAPTER,,6 

Results 

After l'eing pre-tested, the survey form included in Appendix 1 was sent to selected Dunedin 
residents. MeasurementS, obtained for attitude and WTP are discuss~ separately first and are then 
compared. 

6.1 Survey response rate 

A total of 1680survey forms were mailed. Thirty of these were returned undelivered. In total,470 
responses were received~ The total response rate was therefore 28%. A breakdown of response rates 
from each electoral district is given in Table 6.1 

Table 6.1, Response rate from each electoral ward; 

Electoral ward Number sent out Number received ,Response n.te 

Southern Maori" 682 167' 24% 
(Dunedin, ResidentS) 

Dunedin North 334 99 30% 

Dunedin West 333 111 33% 

St Kilda' 331 93 ' ;28% 

Overall the response rate was low compared with response rates in similar CV surveys. A number 
of factors may be responsible for the low return rate. Firstly, .the inclusion of attitudinai questions 
in the CV survey may have resulted in a questionnaire that was perceiVed to be too long by some 
respondents. Secondly, some concern was expressed by the DQnedin City Council that the survey 
endorsed the l~mddisposal option. Publicity suirounding the survey may have drawn respondents' 
attention to the fact that the surVey' was essentially hypotheticaL This may have resulted; in 
respondents Iiot returning their forms, in the belief that their opinion would not influence the final, 
outcome. Thirdly, the issue of sewage disposal has been widely debated in Dunedin during the paSt 
few years and respondents may have felt, apathetic towards further discussion of the topic. ' 

Of those responses obtained from addresses selected from' the Southern Maori Electoral, Roll 
, " only 69 (41 %) of the, 167 respondents indicat~ that they were Maori. 
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Table 6.2' 

Culture 

. European 

. Maori 

Other 

Unspecified 

'. Percentage of respOndents by cultural origin; . 

Number received Perc~ntage 

364 

74 

13 

19 

77 

16 

3 

4 

While the nmnber of Maori responses was proportionally higher than would have been obtained 
from a simple random sample of all Dunedin residents, it was anticIpated that using the Southern 
~aori Electoral Roll would have resulted in afar higher proportion of Maori responses than 16%. 

6.2 Attitude 
.' '. . . ". . . 

Using the procedure described in Chapter 5 attitude. score~ were calculated for both the lan4 and 
· water disposal options.' ' 

Occasionally respoildents omitted some of the belief statement questions. Where more than two 
belief statement questions were omitted for each option, no attitude score was calculated. When 
responden~shad omitted less than two belief statement· questions for each' option, the .missing 
statements were given a neutral value of zero and attitude scores were calculated accordingly. 
Adopting this approach m<1lnt that missing values were being treated as "neithe~ agree nor disagree" . 

· responses. While it would have been desirable to exclude responses that had any missing values this 
would have severely reduced the dataset. Adopting this approach meant that of the 470 responses 
received, 70 responses could not be used i,n the measurement of attitudes toWards water disposal and 
57 responses could not be used in the measurement of attitudes towards land dispOSal .. 

The nine statements listed under the water disposal option meant that attitude toward water disposal 
had a theoretical range of -72 to +72. Similarly, the eight statements for land disposal resulted in 
a theoretical range of·-64 to +64. . 

· An anal~is of attitude scores toward each option is provided in Table 6.3. 
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Table 6.3 An analysis of a~titude scores for each option. 

Water disposal Land'disposal 

Mean 7.1 

2.0 

32.5 

'15.2 

14.0 

15.6 

Median 

Standard <leviation 

Actual Range 

Adjusted mean 

min( -72), max( + 72) 

*9.9 

min( -37), max( + 56) 

*23.8 

* 'The adjusted mean has been calculated by expressing the real 
mean asa percentage of the theoretical positive range. The 
adjusted mean for water disposal is therefore the true mean (7.1) 
expressed as a percentage of 72, while the adjusted mean for land 
disposal is the true mean (15.6) expressed as a perCentage of 64. 
Although no statistical tests can be applied to the. adjusted. 
means they enable a comparison to be made between relative 
attitudes towards the two options~ 

For both sewage options the attitude score was positive indicating that attitudes towards each option 
are generally favourable. Overall, however, respondents'showed a more favourable attitude towards 
the land disposal option. The higher standard deviation and overall range for the water disposal 
option indicates that there was a far wider range' of attitudes held for water disposal than land 
disposal option . 

. Analysis of attitude scores according tocultlire is provided in Table 6.4. 

Table 6.4 Attitude scores for each option according to culture. 

Water disposal option Land disposal· option 

European Maori European Maori 

Mean 6.7 10.1" 14.8 16 .. 5 

Medium 0 12.0 14 14 

Standard deviation 31.8 36.3 31.8 13.3 

Range Min(-72) Min(-64) Min(-37) Min(-15) 
Max(+72) Max(+72) Max(+56) Max(+56) 

Adjusted mean 9.3 14.0 23.2 25.8 

NB. RespOnses from ethnic origins other than Maori or European are not included in 
Table 6.4~ 

.A corn.parison of adjusted means shows that Maori respondents had a slightly stronger attitude 
towards both options than European respondents. To' test whether this observed difference in 
at,titude between ,the two cultures is significant a regression model was set up with attitude score as 
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the dependent variable and culture as the explanatory variable. For both sewage options, culture 
was found to have no significant influence on attitude. at the 90% level. . The regression equations 
are provided below with t scores in parentheses. 

Culture has a value of one for European respondents and zero for Maori respondents. 

Attitude toward water disposal= 

p value = 0.4602 

Attitude toward land disposill = 

p value = 0.4250 

6.87 + 
(3.71) 

14~83 + 
(17.32) 

3.38 culture 
(0.74) 

1.71 culture 
(0.80) 

These findings were supported by the Mann-Whitney non parametric test used to examine whether 
attitude scores from each cultural groups had the same distribution .. The Mann Whitney test found 

. . 

no significant difference between the distribution of attitudes i~ the two cultural groups. 

Independent variables including age, sex and income were also tested for their influence on attitude. 
Regression models were created using dummy variables for each age group, income bracket, and sex 
of respondtmt. :These regreSSion models showed that the age group and income bracket of 
respondents had a statistically significant influence on attitudes. Where age or income was found· 
to influence attitudes, culture was re-entered into a.ge and income models in an attempt to discOver 
any cultural influence that was masked by the effects of age or income. Again culture was foimd to 
have no· significant influence on attitudes towards either of the two options. 

6.3· Willingness"to-pay· 

AS noted in the previous chapter, respondents were asked to specify whether they owned their own 
. house ·or payed rent. Ratepayers were then asked how much extra they would be. willing to pay in 
,rates per year, while those paying rent were asked how much extra they would pay per week. 

Table 65 provides ·summary statistics for WTP when ratepayers anq rentpayets from bOth cultures 
are considered together. 

A problem encountered during the analysis of results was the conversion of individual WTP amounts 
into household amounts. The design of the survey allowed for individual WTP amounts to be 
multiplied by the number of ocCupants ·livipg in a house to provide a household WTP amount. 
Unfortunately this proved unworkable because multiplying individual WTP amounts by the number 
of occupants resulted in. mean household WTP amounts of $13.80 per week for water disposal and 
$20.75 per week for land disposal. These values were approximately. three times larger than the 
mean WTPamounts specified on a household basis .. To verify whether this conversion was realistic, 
a t-test was carried out to identify differences in individual WTP and household WTP for each 
option. For both options no significant difference was found in WTPextra rent between individuals. 
and· households. Based on this finding it was decided not to convert individual WTP. to household 
WTP in an attempt to avoid any bias that may pave resulted from over-inflated WTP amounts. 
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Table 6.5 Willingness-to-pay for ,each sewage option. 

WTP extra rates ,per ,year WTP extra rent per week 

Water Land Water Land' 
disposal disposal disposal dispOsal 

Mean 51.0 72.5 4.1 5.9 
*(213.2) *(306.8) 

5% trimmed mean 41.3 ~8.1 3.7 5.5 
*(192.4) *(286) 

Median 30 50 2.5 5 

Standard deviation 66.79 101.1 4.5 5.9 

No. of valid Responses 285 280 94 94 

Rang~ (min-max) (0-500) (0-1000) (0-20) (0~30) 

* These values represent weekly WTP amounts that have been multiplied by 52 to 
convert them into annual payments. 

Table 6.6 provides a breakdown of WTP amounts for both ratepayers and rentpayers according to 
culture; 

Table 6.6 Willingness-to-pay for each option according to culture. 

WTP extra rates per year WTP extra rent per week 

Water disposal Land disposal Water disposal ' Land disposal 
option option option' option 

Pake Maori Pakeha Maori Pakeh Maori Pakeh Maori 
ha a a 

Mean WTP 51.3 37.0 67.4 96.0 4.3 2.6 5.8 6.3 
*(223. (135.2 *(301. *(326) 

6) ) 6) 

5% trimmed 42.4 28.4 56.1 55.5 3.8 2.3 5.1 5.9 
mean *(197. *(119. *(265. *(306. 

6) 6) 2) 8) 

Median WTP 35 20 50 50 2.5 2 5 5 

Standard 67.4 60.3 82.5 181.5 4.7 2,9 5.9 5.7 
deviation 

Number of 236 39 232 38 77 15 77 15 
valid responses 
(it) 

range (min - (0- (0 .. 350) (0-500) (0-1000) (0-20) (0-10) (0-30) (0-20) 
max) 500) 
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A further difficulty emerged when comparing WTP rates with WTP rent. It had originally been 
intended to convert weekly WTP rent responses into annual payments and to consider the WTP 
responses from ratepayers and rent payers together. However, there was a significant difference 
between WTP amounts specified on a weekly basis and amounts specified on an annual basis. When 
weekly WTP. amounts were converted to annual payments, rentpayers were prepared to pay, on . 
average; four times as much as ratepayers (Table 6.5). Due to this divergence in values, WTP extra 
rent and extra rates had to be considered separately resulting in four datasets for subsequent 
analysis: . ' 

1. WTPextra rates for water disposal, 

2. WTP extra rates for land disposal, 

3. WTP extra rent for water disposal, and 

4. WTP extra rent for land disposal. 

Statistical analysis of the four datasets revealed that while both cultures were prepared to pay·a 
significantly higher amount for the land disposal option,4 the question of real interest to this 
research was whether there were significant differences in the WTP amounts between Maori and 
Pakeha for each option. On average, Maori respondents were prepared to pay slightly less for water 
disposal than Pakeha respondents (Table 6.5). Maori were, however, prepared to pay more for land 
disposal thanPakeha respondents. To teSt whether these observed' differences were significant, 
regression models were set up with WTP as the dependent variable and culture as the explanatory 
variable. The four regression equations are provided below with t scores in parenth~es. 

Culture has a value of one for Maori respondents and zero for European respondents. 

(log) WTP extra rates for water disposal = 1.6278 - 0.1346 culture 
(45.4) (1.386) 

p value = 0.1672 
(log) WI! extra rates for land disposal = 1.6911 + 0.0155 culture 

(45.6) (0.158) 
'p value = 0.8749 

(log) WTP eXtra rent for water disposal = 0.5913 0.2550 culture 
(10.8) (-1.84) 

pvalue = 0.0710* 
. (log) WTP extra rerit for land disposal = 0.6519 0:0642' culture 

(12.25) (-0.496) 
p value = 0.6214 

,*significant at the 90% level. 

NB. To meet the nor~ality and equal variance assumptionS of regression modelling WTP values 
were transformed into log values. The equations therefore provide estimates of log WTP. 

4 Paired i-tests' were used to test whether respondents from both cultures were prepared to 
pay more for the land disposal option. When teSted at the five percent level both 
ratepayers and rentpayers Were prepared to pay significantly' more for the land disposal 

. option. Similar findings emerged when the non-parametric Wilcoxon matChed-pairs signed
rank test was used. 
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The only dataset in which culture was found to have a significant influence was WTP extra rent for 
water disposal. Due to the small sam pie size of Ma9ri respondents in the WTP rent datasets, the 
results from the two rentdatasets must be treated with caution. 

Independent variables, including income, age and sex, were then tested for. their influence on WTP. 
Dummy variables for each age group, iilcome bracket, and sex of respondent were used in the 
regression inodels. The only variable found to have a significant influence on WTP was income. 
Generally respondents ~ho were in higher inCome brackets were willing to pay higher amounts for . . . 
each option. Culture was then re-entered into the income models in an attemp~ to discover any 
cultural influence that had been masked by the effects of income. When included with income as 
an explanatory variable, culture was still found to have no significant influence on WTP. 

Although the assumptions, such as equality of variance and normality, appeared to be met in the 
regression models, a further non parametric test was carried 'out to test the concluSion reached in 
the regresSion models. The Man Whitney U test was used to test the hypothesis that WTP has the 
same distribution in the two cultural groups. When tested at the 90% level, no significant difference 
inWTP distributions were found. This supports the conclusions generated by the regression models. 

, . 

Despite the marginally significant cultural influence on WTP rent, the results from the other three 
datasets and the non parametric tests support the concluSion that culture had no significant 

. influence on WTP. 

Due to the small sample size used in this study only large differences between Pakeha and Maori. 
, WTP would be significant. Consideration should be given to the size of sample needed to detect 

significant differences. 

Using the equation below it is possible to calculate the sample size required to determine whether 
the observed difference in Pakeha and Maori WTP for water disposal is significant at the 95% level. 

n ';:: 2(1.%2)0' 
e2 

n = required sample size 
e = absolute difference between the two means 
0' = standard deviation 

Based on an approximated standard deviation of 70, and an absolute difference of $1430 ($51.30 '" 
$37) between Pakeha and Maori mean WTP for water disposal, the sample size required to test 
whether this observed difference is significant atthe 95% level is 368 (184 Pakeha respondents and 

• 184 Maori respondents). Alternatively, in a split sample where only 20% of the sample is Maori the 
sample would have to be 575 (460 Pakeha and 115 Maori).5 

5 Sample size for the split s~mple has been cidculated by-substituting five in place of two in 
the equation, calculating the· required Pakeha sampHng' size and' then multiplying this by 
0,25 to obtain the required Maori sample size. See Lyman and Ott (1988, p.206). 
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6.4 The relationship between attitude aud willingness~to-pay 

As noted in Chapter 4 some social psychologists have suggested that CV provides a very narrow 
measure of value. To test this proposition, regression models were set up with WTP as the 

. dependent variable c;lnd attitude as the explanatory variable. Attitudes towards the water and land 
-. disposal options were tested for both WTP rent and WTP rates. The four regression equations are 

provided below with t scores in parentheses. 

NB. To meet the assumption required in linear regression~ WTP values were again transformed 
into log values. 

(log) WTP extra rates for water disposal = 

-p value = 0.3118 

(log) WTP extra rates for land disposal = 

p value = 0.0224** 

(log) WTP extra rent for water disposal = 

p value = 0.0149** 

(log) WTP extra rent for land disposal = 

p value = 0.3744 

** Significant at the 95% level 

1.633 -

(45.764) 

1.630 + 

(35.124) 

0.600 

(10.72) 

-0.622 + 

(7.887) 

0.001 attitude toward water 
-disposal 

(-1.014) 

0.005 . attitude toward water 
disposal 

(-2.502) 

0.003 attitude toward land 
disposal 

(0.893) 

Results to emerge from this analysis provide no clear indication of the relationship between attitude 
and WTP. While a significant relationship was found between attitude and WTP in two of the 
datasets, the results are confusing. It was hypothesis~ in the design of this research that 
respond~nts with a positive atti~ude towards an option would be willing to pay more than someone 
with anegative attitude. This hypothesis was supported for the water disposal option. However, 
attitude was negatively correlated with WTP for the _land disposal option. There is no clear 
explanation for this discrepancy. -

To control the effects of income on WTP, and age on attitude, dummy variables for each income 
bracket and age group were added to the regression modelS. In all four models the inclusion of age 
and income variables provided no further insights into the relationship between WTP and attitude. 

Although a significant re~ationship was found between attitude and WTP in two of the datasets, no 
firm conclusions can be drawn. The results suggest that the relationship between attitude and WTP 
is weak and that the tWo _ measures of value are _ quite distinct. Furth~r research _ is required before 
this finding can be confirmed. 
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CHAPTER SEVEN 

Conclusions 

, ' 

The passing of the Resource Management Act 1991 has created considerable interest in the use of 
CV to estimate costs and benefits from non-market environmental goods. Given the importance 
placed on Maori values, in environmental legislation it is critical that CV studies are capable of 
measuring the values held by both Maori and Pakeha towards a resource. The Objective of this 
research was to measure the cultural specificity of the CV technique by comparing people's attitudes 

,towards environmental issues with their WTP' for a particular aspect of the enVironment or Its 
management. 

7.1 Cultural sensitivity Qf contingent valuation 

Using Dunedin City's sewage disposal options as a case study, three questions had to be answered 
before the cultural sensitivity of CV was to be assessed. 

1. Are measures of attitude toward the two options related to the amount respondents are willing 
to pay for each option? 

2. Do Maori and Pakeha hold different attitudes towards the two sewage disposal options? , ' 

3. Is there a significant difference in the amounts ihat the two cultural groups are willing to pay 
for,each option? 

In the deSign of the study it ~as hypothesised that WTP reflects an indi~dual's attitude. The 
relationship between attitude and WTP to emerge from 'the survey results was, however, very weak 

',' and provided very little support for the hypothesis. This finding supports the view' held by some 
social psychologists that CV is too narrow and specific io serve as a measure of psychological value. 
It was also hypothesised that Maori attitudes towards the two sewage disposal options may be 
significantly different to those of ,Pakeha. However, no significant differences between Maori and 
Pakeha attitudes towards the two sewage' disposal options were found. In response to the" third . 
question, no statistically significant relationship was found betWeen culture andWTP. 

While the research provided no direct evidence that CV was unable to capture,different cultural 
values, the findings raise tWo important questions. FirStly, the most serious issue is the potent~ally 
narrow measure of value that WTP may provide. ,The research findings suggest that further effort 

, should be made to capture a wider range of psychological values in CV studies. SeCondly, although 
no statistically significant relationShip was found between culture and WTP, the results did provide 

. some indication of a divergence in WTP between cultures. It may well be, that by using a larger 
sample size, and thuS generating a statistical test with more power,culture may be found to influence 
WTP. Further research in this area is warranted. ' 
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7.2 The influence of payment periodicity 

The use of rates as a payment vehicle' has proved popular in CV studies. In the design of this 
research it was decided that including oQ.lyratepayers in the sample might result in certain 
socioeconomic groups, who were more likely to live in rented accomrqodation, being, under
represented. To avoid this potential bias both ~atepayers and rentpayers, were included in the 
sample. An interesting finding to emerge from the study was that rentpayers who were asked how 
much theywere willing to pay per week specified equivalent annual amounts significantly higher than, 
ratepayers who were asked bow much they would pay annually. Rentpayers volunteering weekly 
payinents were prepared to pay, on average, four timeS as much as those who were asked how much 
they would pay annually. This raises theimportimt question of the influehce that payment 
periodiCity, used ih a CVsurvey, Can have on the value derived for an enviro~mentalgood. The 
effect of payment periodicity on WTP requires further research. 

7.3 Household versuS individual willingness-to-pay 

The inclusion of rentpayers in the sample created a' difficulty in identifying whether rent-paying 
respondents were basing their WTP amounts on a household or individual basis. To overcOme this , 

, confusion respondents were asked to indicate whether they paid rent on behalf of their family or 
,whether they contributed to a share of the total rent. RespOndents who contributed to a share of 
the rent were asked to base their WTP on the extra amounts they would be willing to pay in their , 
share of the rent. While it was expected that household WTP amounts would be significantly higher 
than individual WTP amounts, no statistically significant differences were found. Ifrent is used as . 
a payment vehicle in future CV studies it is, recoinmended that the distinction between household 
and individual WTP be the subject of further research. 

7.4 Obstacles hi contingent valuation research 

ThroughOut this study several obstacles were overcome in the design and implementation of the CV 
~tudy. Those involved 'in CV research need to be ,aware of two major difficulties that can occur. 

Firstly, to obtain useful results from CV studies researchers need to present a scenario that is 
realistic. Where respondents can detect a hypothetical nature to CV scenarios the results obtained 
can often be, strongly biased. At the same time scenarios' must be easily understood and not 
overload respondents witJI information. The required 'balance between realism and simplicity'is 
difficult to obtain. Where information is represented in a simplified way to respondents, there is 
a d,anger that those involved in the management' of the resource featuring in the scenario may ,feel 

, that important information is excluded from the survey and that not including this information may , 
consequ~ntly influence, peOple's attitude toward certain pOlicieS. ' 

Secondly, the use of rates as a Pllyment vehicle has proved to be an effective way of eliciting people's 
WTP in CV studies. Respondents are usually asked how much they would be WTP in rates to fund 

.an Improvement in environmental quality. Rates increases, however, are a politically sensitive issue 
and any suggestion of an increase can cause an unfavourable response from both local government 
politicians and residents. 
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APPENDIX 1 

Survey form 

16 April, 1992 

Dear Resident 

CENfREFOR 
RESOURCE MANAGEMENT 

PO Box 56 
Lincoln University 
. Canterbury. Nru. Zealand 

Telephone (OJ) 325-2811 .. 
Fax (03) 325-2156, 

The Centre for Resollrce Management'at Lincoln University is carrying out some 
research into options that are available for upgrading Dunedin's existing sewage. 
treatment and disposal scheme. . '. 

Options for improving the existing system are being considered by the Dunedin City . 
Council. Two· options are summarised in the information sheet which is included 
" with this questionnaire; Please read this carefully befoteanswering the . 
questionnaire~ 

By completing this questionnaire you will be able to give us your .views on options 
for upgrading Dunedin's existing sewage scheme .. 

. I would be grateful if you could take the short amount of time required to complete 
this questionnaire and return it in the postage paid envelope before Friday 
15 May 1992. Your response wilL be treated with the utmost confidence and your 
n~me will not be associated with the answers you provide.· 

Yours sincerely' 

fl-W 
Ray Lambert . 

. RESEARCH OFFiCER 
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Existing sewag~treatment and disposal In Dunedin 

Disposal 

Dunedin ,currently disposes of its ~ge in tbr~ main ways, 

(1) Four barbour outf~ll pipes . (seven percent ~f sewage from tbe 
Dunedin area is djScbarged tbrougb tbese outfalls). 

~, (2) Two main coastal outfall pipes at Lawyers Head and out from Green 
. ISland (75% of sewage from tbe Dunedin area is discbarged tbrougb 
tbese outfalls). . 

(3)' A sewage outfall pipe into tbe Taieri. River (18%,of sewage fromtbe 
Dunedin area is discharged into tbis river), 

.' . . " 

.Eacb oftbese disposahites aresbownin Figure 1. 

Treatment 

There is some variation on the level of treatment at each of these sites, Some 
sewage is treated to a primary .eve,l with only the large solids being removed 
(e.g. Green Island outfall) while o~hers uSe secondary treatment processes that 
remoyeall Solids and'organic matter (e.g. Taieri River and harbour auitalls).- , 
Overall the level of treatment is quite basic and there are no guarantees that 
tbe water around the outfaUs is safe to· take sbellflSh from or swim in. 

Figure 1 

MOSGIEL 



Options for . Improving. the existing system 

Two options that are being considered by the Dunedin City Council to 
improve the existing system are shown in Figure 2. Under either option 
sewage will DO longer be discharged into the harbour or the Taieri River: 

Option A . 
Under Option A all Dunedin's sewage would be piped to expanded treatment 
plants at Green Island and Tahuna. These treatment plants would provide a 
high level of secondary treatment and disinfection with all solids, organic 
material and micro-organisms being removed. All treated sewage would then 
be discharged into the sea through long outfCill pipes at least 1 km in length. 
This would require an extension o{ the existing Green Island and Lawyers 
Head outfalls. This tre!ltment and disposal system would ma{(e it safer to take. 
shellfish from. the sea and to swim along the coastline. 

,Option Ii 
Another option being considered. by the Council is to stop aU discharges into 
the Harbour, Taieri River, Lawyers Head·and Green Island outfalls, treat all 
sewage to the same level described in Option A and then spray the sewage on 
to land. An area of land sooth of Brighton has been identified as being 
suitable for land disposal of sewage. 

Figure 2 

o The.e tre.tment pl.~. 
will provide secondary 
treatment with disinfection 

Green 'sland 
treatment plant \ .• =:aul 

.. ~ Extensionof 
. lawYers Head . 

·oulfal 
L-__ ~ _____ EXlensJon of 

Green Island 
outfall . 



Part one of this questionnaire asks you for,some general views on each of the 
sewage disposal 'options. ,Please respond by pla~ing a tick in the box which 
most closely represents the way you feel. 

For example. suppose we asked you the questions below. If you think that 
reducing air pollution is quile important and you are certain that using 
unleaded petrol reduces a,ir pollution you would answer in the following way: 

Reduclri, air pollution is: 

c:mcmeJy 
important 

very 
Important 

, Vain, unleaded petrol bcJpa ieducc air pollution: 

I .atl~' " neither asree ," .~Iy asree nor disagree _ diiqree 

" 

disagree I 
_ strongly, 

'~tion one Disposing of treated ,sewage into the open 
sea using Jong outfall pipes 

, It is my opinion that: 

1. Ensuring treated sewage is not washed up onto abe shore is: 

alremdy very quite' 'slightly 
important important Important important 

2. Bnsuring sewa,e docs not oontaminate kaimoana (seafood) is: 

alremely 
important 

not 
important 

3. Preventing ICWlige (rom harming aniiDalsandplanlS along the coastline is: 

,extremely 
important 

4. Preventing sewage (rom harming animals and plants In the sea is: 

very 
Important 

quite 
Importanl 

6. 

7. 

extremely 
important 

quite 
Important 

8. Protec:tin& the apirituaJ VlJua held, by Maori towanll'tbe tea is: 

" 'alcemely 1 ' YeI)' I' qulte,' '," IIIghtly 
_ ,important _ important _ important _ important 

DOl ,I, 
important . 

t. The aJIt of bulIdln, and rWlldn, • aea-bucddilpolaJ IJItcim for treated ICWI&C Ii: . 

alremely 
important 

YeI)' 
important 

, J 

,quite 
. illJportant 

DOl 
Important 



Disposing or sewoge by.treating It ond then piping It into t~e sea through 
10111 outfall pipes at least 1 kin long would: 

10. Remove sewage from along the coastline: 

agree neither agree disagree 
strongly agree nor disagree disagree strongly 

11. Ensure that ·Kaimoana (seafood) were not contaminated: 

agree neither agree disagree 
strongly agree nor disagree disagree strongly 

12. Not harm animals and plants along the coastline: 

agree neither agree disagree 
strongly agree nor disagree. disagree strongly 

13. Not harm animals and plalits in the sea: 

agree neither agree disagree 
strongly agree nor disagree disagree strongly 

14. Not spoil recreational activities (e.g~ Swimming, walking, fishing, boating, surfing): 

agree neither agree . disagree 
strongly agree nor disagree disagree strongly 

IS. Not ·endanger human health: 

agree neither agree . disagree 
strongly agree nor disagree disagree strongly 

16. Keep the effeCts of treated Sewage disposal well away from the attention of people: 

agree neither agree disagree 
strongly agree nor disagree disagree strongly 

17. Protect Maori spiritual valUeS towards the sea· 

agree neither agree disagree 
strongly agree nor disagree disagree strongly 

18. 

neither agree disagree 
:ip'ree nnr tlic:.~orPP 

Option two ,land disposal of sewage 

1. Reusing or recycling treated sewage as a fertiliser is: 

.extremely very quite· slightly not 
. important important important ,important important 

2. Ensuring that sewage disposal methods do not offend the public is: 

extremely very quite slightly 
, 

not 
important important important important important 

3. The· opportunity to observe the environmental impacts of sewage disposal is: 

extremely vel}' quite slightly not 
important important important importan~ important 

4. Protecting groundwater from sewage contamination is: 

extremely very .quite slightly not 
important important important important important 

s. Finding a large enough land area for sewage disposal is: 

extremely very quite slightly not 
important important important important important· 

6. The stability of land used for a sewage scheme involving disposal of treated sewage onto land 
is: 

extremely very quite slightly not 
important important important· important important 

7. The coSt of building and running a land-based disposal system [or treated sewage is: 

extremely very quite slightly not 
important important important important . important 

8. Finding an acceptable site for land disposal of sewage is: 

extremely very quite slightly not 
important important important impcirtant important 



9. AllOw treated sewage to be reused or recycled as a fertiliser. 

10. Not. be offensive to the public: . 

agree 
Itrongly agree 

neither agree 
nor disagree 

neither agree 
nor disagree disagree 

. 11. Enable tbe environmentalimpacil of aewage disposal to be monitored: 

. agree 
.trongty 

neither agree 
nor disagree 

12. Not contaluinate underpound water auppllea: 

I .:::.,. I aaree I =h;':;: I 

disagree 

dlaacree 

11 NPl be possible bcca\IIC 0{ the dunculty In finding mauch land: '. I .;. I ..... ajRc I :rib::;: I dIaaJree 

14. Not callie land to berome unstable after ICWBge was .prayed on it 

agree I .trongly acree 
,I neither agree 

nor disagree 

neither agree 
nor disagree . 

disagree 

disagree 

16. NOI be possible bcca\IICof the difficulty in finding an acceptable lite: 

agree 
•• rongly disagree 

disagree I • tron&Jy 

I disagree I llroIIglJ 

1 
disagree 
strongly 

Question One 

ttl --.£ -~", - ----- -.-----

Is this house: (please "> 
D Owner occupied 

D Rented 
If this house 'is owner-occupied please answer Question Two of this section 
only. If this house is rented please answer Question Three of this section. 

Question Two (answer only if you own your own home) . 

One way of funding improvement in Dun~in's sewage treatment 5yStem\vould 
be to increase rates. . . 

Long sea outfall opdou 

- Assuming that land disposal is not possible, what is tbe maximum amount 
you would be willing to pay in extra rates per year to improve Dunedin's 
existing sewage scbeme by ((eating sewage to a seoondary level and tben 

. discbarging it into tbe sea througb pipes that extend at least 1-kin out from' 
tbe coastline (Option A in Figure 2) 

Extra rates per year $ ----
Land~based oplloo 

- Assuming that ocean disposal is not possible, what is tbe maximum amount 
you would be willing to pay in extra rates per year to improve Dunedin's 
existing sewage scheme by treating sewage to a secondary level and then 
spraying. it on to a large area of land south of Brigbton (Option B in 
Figure 2). 

Extra rates per year $ " 



• Questi()D Three (answer only if you are renting this house) 
", . ". .' , 

. .': . . 

How many occupants live in this house? 

_ Do you pay the rent on behalf of your family, or do all 
occupants of this house contribute to'ihe rent? 

'Pay rent on behalf of fainiiy (please./) , 

All occupants cOntribute to the rent (please ./) 

D 

D 
D 

If aU occupants of this house contribute to the rent please base your, 
aoswer to the following question on your share of the rent i.e. how much 
extra in your share of the rent would you be willing to pay? 

, , ,'One way of funding improvements in Dunedin's sewage treatment ,system 
, would be to increase rates. ~suming that your landlord/landlady would 
, . pass on any increase in rates by increasing yo!.u rent cou'ld you please 

answer the following questions. 

Long sea outfall option 

_Assuming that land disposal of sewage is not possible, what is the 
'maximum amount you would be willing to p~y in extra rent per week 
to improve Dunedin's existing sewage scheme by treating ,sewage ,to a 
secondary level and then discharging it into the sea through pipes that 

"extend at least 1 kmout from the coastline (Option A in Figure 2):', 
. '. t' 

" Extra rent per week $ ,~--,.. ___ _ 

Land-based option 

Assuming that sea disposal of sewage is not possible; 'Yhat is the 
maximum amount 'you would be willing to pay in extra rent per week 
to improve Dunedi.n's existing sewage scheme by treating sewage to a 
secondarv. level and then snravino it ontn a laroe au~a of latul <;oll,h 

General questions 

,1. What i,s your ethnic Origin (please./ appropriate box) 

European 

Maori 

Pacific Islander 

Asian 

Other (please specify) 

'2. What is your sex? 

Male 

,Female 

3. What age group are you in? 

18-25 yearS 

'26-35 years ' 

36-50 years 

51-65 yearS ' 

Over 65 

4., 'What is your annUal income? 

$20;000 - $24,999 

$25,000 - $29,999 

, $30,000 - $34,999 

,$35,000 - $39,999 

$40,000 - $49,999 

Qver,$50,000 ' 

~ 
'----.J 

CJ 
c=J ' 
t=], 

CJ 
'C] 
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