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Abstract
Flood protection schemes provide a wide range of benefits to people li ving in the
immediate floodpl ain area and to those living further away from the floodplain area .
Since such schemes are public goods, they are often provide and managed by the
government or local bodies. According to the Local Government Act (No.3) of 1996,
the community based funding of such works are to be al located purel y according to
benefit received. In other words, those who benefit from the works are req uired to
con tribute towards the costs of the works, in proportion to the benefits they received.
Hence the need for the quantification of benefits.

The Rating Powers Act of 1988 requires the rating of flood protection schemes to take
into accoun t direct and indirect beneficiaries. Jn thi s research the aim was to quantify
the indirect benefi ts from tlood protection in the Lower Waikato, using the nonmarket valuation technique of Contingent Valuation. In particular the study focused
on the indi rect benefic iaries of the Lower Wa ikato Waipa Flood Control Scheme
( LWWCS). A total of 800 households in the indirect benefit area of the LWWCS
were sent a mail questionnaire to elicit their willin gness to pay for indirect fl ood
protection . A return rate of 3 I percent was obtained.

The resu lts obtained indicated that 56.8 percent of the respondents perceived to
benefit from the L WWCS, and 65 .3 percent respondents believed that flood
protection was worth paying for. The dollar value allocated to indirect flood
protection in the Lower Waikato was esti mated at $21 .40 per year per household.
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Chapter 1

Introduction
1.0

Introduction

Flood protection schemes are public goods from which society derives a wide range
of benefits. Such goods have the characteristics of being non-excludable and nonri va lous. This means that no one can be excluded from thier use and the use by one
individual does not affect the use of another.

The benefits from f1ood protection schemes accrue to everybody living in the
floodplain area, irrespective of whether they have contributed to the cost of providing
the scheme or not. It is for thi s reason that flood protection schemes are not provided
by the market but by some central or local authority that can extract payment from all
those affected.

Once in place, flood control schemes provide benefits to those in the floodplain area
in terms of avo ided flood damage, however others li vi ng in close proximity to the
flood plain who are not directly threatened by flood s al so benefit from the scheme.
These people ben efit if their access to town s, work, hospitals and schools runs
through the floodplain area. Further people in the wider region also benefit from an
increase in econom ic activity due to the presence of the scheme. It is these indirect
beneficiaries who are the focus of thi s thesis.

The Lower Waikato Wai pa Control Scheme (L WWCS) is a maJor flood control
scheme instigated by the Waikato Regional Council (Environment Waikato). The
scheme is designed to provide protection and drainage improvements within the flood
plains of the Lower Waikato and Wai pa Rivers. Scheme construction was commenced
in 196 I and completed in I 982 at a total cost of some $135 mi ll ion in today's values.
The scheme primarily consists of stopbanks, pumpstations, floodgates, and main river
channel improvement works. The indirect beneficiaries of the LWWCS are the main
focus of this study.
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1.1

New Zealand Legislation

1.1.1

The Resource Management Act 1991

In New Zealand the primary legislation that controls environmental effects is the
Resource Management Act 1991 (RMA). Its purpose is to promote the sustainable
management of New Zealand's natura l and physical resources. This includes avoiding
or mitigating any negative effects on the environment. The purpose and principles are
set out in Part II of the Act (see Appendix I).

Section 30 of the RMA sets out the functions of Regional Councils under the Act. In
pat1icular, subsection ( I )(c)( iv) focuses on the avoidance and mitigati on of natural
hazards. It states:

S30. Functions of regional counci ls under thi s Act( I) Every regional counc il shall have the followin g fu nctions for the purpose
of giving effect to this Act in its region:
(c) The control of the use of land for the purpose of( i)

Soi I conservation:

(i i)

The maintenance and enhancement of the quality of water in
water bodies and coastal water:

(iii)

The maintenance of the quanti ty of water in water bodies and
coastal water:

(iv)

The avoidance or mitigation of natural hazards:

(v)

The prevention or mitigation of any adverse effects of the
storage,

use,

disposal,

or

transportation

of hazardous

substances.

As thi s directly relates to the purpose of the Act, the construction and maintenance of
flood control schemes clearly become a responsibility of the Regional Counci l in
achieving the purpose of the Act. To help the council achieve this, the Local
Government Amendment Act sets out the funding principles.

2
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1.1.2

The Local Government Act (No.3) 1996

The Local Government Act No.3 (LGA), in particular Section l 22F, addresses the
principles in respect of community based funding, beneficiary contributions, and
contributory or exacerbator contributions (see Appendix 2).

The development of funding systems under the LGAA is a three-step process. The
three steps can be summarised as:
I.

Allocate costs purely according to benefit and contribution.

2.

Modify cost a llocation taking into account the interests of residents and
ratepayers, fairness and equity, Council policies, and avoidance of significant
adjustments.

3.

Consideration of the extent to which it is practical and efficient to fund
expenditure in a way that achieves the modified cost allocations arrived at step
two.

1.1.3

Rating Powers Act I 988

The Rating Powers Act 1988 (RPA) provides Environment Waikato with a specific
mechanism for rating drainage and river protection. Section 41 of the Act sets out the
matters that are to be taken into account in respect of direct and indirect benefits. This
includes consideration of the extent to which the characteristics or the use of any
prope11y or actions of the occupier are likely to contribute to or al leviate the need for
the work or service provided. lt states:

S4 l
(I)

Differential rates -

In adopting a differential rating system in terms of section 79 to 93 of this Act
in accordance with section 40(3) of this Act, a Board shall take account of (a)

The benefits that are, in the opinion of the Board, like ly to
accrue, directly or indirectly, to any property from the work or
service in respect of which the separate rates are to be made;
and

(b)

The extent to which the characteristics or the use of any
property, or any actions of its occupier, are, in the opinion of
the Board, likely to either contribute to or alleviate the need for
the work or service concerned.
3
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The combined effect of the respective sections of the Local Government Act (No.3)
and the Rating Powers Act are that the differential rating system should take account
of direct benefit, indirect benefit, and contributory or exacerbatory matters.

1.2

Objectives of research

The purpose of this research is to find a methodology that will help decision-makers
identify and quantify the indirect benefits from flood protection. The results of thi s
research can then be used in the allocation of yearly maintenance costs among the
direct and indirect beneficiaries of the LWWCS.

The speci fie objectives of the research are:
I. To select an appropriate method for eva luatin g the indirect benefits from the
LWWCS.
2. To gather peoples opinions and attitudes towards paying for flood control in the
Lower Waikato.
3. To place a dollar value on flood protection to the indirect beneficiaries.
4. To provide information to determine the most sign ificant factors influencing thi s
value.

1.3

Methodology

Thi s study focuses on the identification and quantification of indirect benefits from
flood protection in the Lower Waikato. Since goods and services such as protected
road access and peace of mind are not traded in the market, there is no market
valuation of their worth to society. Alternative means need to be employed to value
these goods and services. It is through the non-market valuation techniques that we set
out to value their wo11h.

Since public funds are used to finance public projects which lack market values, nonmarket valuation approaches this problem either of two ways:
(i)

observe peoples revealed preferences for substitute or complement marketed
goods

(ii)

elicit people's preferences using a stated preference technique.

4
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1.4
•

Importance of research
This research will contribute to the decision making process of the Waikato
Regional Council and to the general field of resource evaluation research.

•

It will aid decision-makers in the identification and estimation of indirect benefi ts
from flood protection schemes, which will in tum help allocate the yearl y
maintenance costs from such schemes among the direct and indirect benefi ciaries.

1.5

Thesis outline

In Chapter two, a disc ussion of the economi c theory behind non-market valuation and
its various techniques are presented. Jn particular the Contingent Valuation Method is
di scussed in detail. Reasons why the Contingent Valuation Method was chosen as the
appropriate technique for this study are expl ained.

Chapter three provides some background information about the Lower Wa ikato area
in general and th e indirect benefit areas of the LWWCS. It also presents so me
information regarding the L WWCS.

In Chapter four, the resea rch methodo logy is discussed. The identificati on of benefits
from the scheme, survey design and method, questionnaire design and impl ementation
arc explained.

Chapter five presents the responses of the survey. The statistics compiled from the
survey are presented and expla ined.

In Chapter six, the Dichotomous Choice format of Contingent valuation and the Lo git
model are explained. The logit model is then applied to the data co llected to derive the
dollar value for indirect flood protection in the Lower Waikato.

Chapter seven concludes by summari sing the study. It explains how the objectives of
the study have been satisfied and presents the limitations of the methodology.
Recommendations based upon the findings are then presented.

5
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1.6

Summary

This chapter has outlined the presence of the LWWCS , the issues associated with the
financ ing of a public good and the legislation in New Zea land regarding the funding
of such works and services. According to the Local Government and Rating Powers
Acts, those who benefit from the presence of such works are required to pay to wards
the yearly maintenance of the scheme based on how much benefit they receive.
Therefore, in order to charge the beneficiaries equitably, we must be able to quantify
the amount of benefit they receive. For this purpose, in the next chapter we set out to
select a non -market va luation technique whereby we can estimate the benefits
recei ved by the indirect beneficiaries of the LWWCS.

6
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Chapter 2

Theoretical Foundations for Estimating the
Indirect Benefits from Flood Protection
2.0

Introduction

The investment of money in a flood protection scheme implies a reallocation of land,
labour and capital resources. Jn making this rea llocation the products produced by
these resources may be lost, but other benefits will be gained through the new
allocation of resources. In a society that seeks to maximise its welfare, it is important
that such a resource reallocation results in net benefits.

The ranking of different resource allocations requires the making of va lue
judgements, i.e. is the allocation better or worse? Welfare economics helps in
formulating principles and tools with which to achieve maximum welfare through
making comparisons. One cruc ial element in the process is an estimation of the
benefits assoc iated with different resource allocations. In this chapter the theoretical
foundations for benefit estimation wi ll be discussed and the principles and tools
exp lained.

2.1

The Econo mic Concept of Va lue and Resource Allocation

To economists, the term "value" has a very specific meaning. The most important but
often overlooked feature of economic val ue is that it is a theoretical construct and that
monetary measures of economic value are inferred by ana lysts from the choices that
individuals make. Economic value cannot exist independent of a choice (Kopp,
Pommerehne & Schwarz, 1997).

The economic concept of value employed here has its foundations in neo-classical
we lfare economics. The basic premises of welfare economics are that the purpose of
economic activity is to increase the wel l-being of the individuals who make up the
society, and that each individual is the best judge of how well off he or she is in a
given situation. Each ind ividual's welfare depends not only on that individual's
7
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consumption of public and private goods and services, but also on the quantities and
qualities each receives of non-market goods and services that derive from natural
resources and the environment, for example, health, visual amenities and
opportunities for outdoor recreation. The basis for deriving economic value of
changes in environment is their effect on human welfare (Freeman, 1993).

Standard economic theory for measuring changes in individual well-being was
developed for the purpose of interpreting changes in the prices and quantities of goods
purchased in the markets. This theory has now been extended to public goods and
other non-market services such as environmental quality and health.

A fundamental objective of a democratic society is to maximise total welfare, but

whether or not welfare is actually being improved is often difficult to ascertain. It will
depend on the utility or satisfaction that individual members of society are attaining.
This utility is often less than satisfactorily measured in monetary terms to allow a
quantitative indication of welfare change. The justification for the use of monetary
measures is that they reflect something about the economic well-being of individuals
and that the welfare of soc iety is in part dependant on the utility derived through
consumption (or economic well-being). Accepting that consumers are the best judge
of what is va luable to them, benefits received will be reflected in the price they are
willing to pay for a particular good or se rvice (Harris, 1983).

The provision of a public good is often not controlled by the market system. The
commodity is 'unpriced' because of certain characteristics such as joint consumption
and 11011-excludability. The government performs the task of providing public goods,
usually free of charge; hence no consumer valuation in terms of market prices is
available. To detem1ine an optimal level of provision the government needs to know
what value society places on a particular public good and what the costs are in
providing and maintaining it.

Economic theory assumes that welfare will increase if the benefits are greater than the
costs, and certain conditions of welfare economics which relate to income
distribution, the correctness of the present distribution, optimal levels of production
and the exchange and production of goods in a competitive market are fulfilled. If the
8
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magnitude of the benefits and costs are not significantly large then the welfare
economic conditions are assumed to be satisfied. In such a situation an efficiency
criterion can be applied to the relationship between the benefits and costs to ensure
that society's actions take it closer towards a welfare optimum.

Kaldor (1939) and Hicks ( 1940) proposed such a criterion for evaluating public
policies and projects. Thi s is the Kaldor-Hicks compensation principle, otherwise
known as the potential Pareto improvement. If those who would gain from a proposed
change could compensate those who would lose, to the full extent of their perceived
losses, the change wo uld be acceptable. As long as those who ga in can co mpen sate
those who lose and still benefit from the change, a policy or proj ect satisfies the
criterion. Actual compensation is not required. If it were, then the proposal would
satisfy the strict Pareto criterion.

2.2

Public Goods and Market Failure

The marketplace is the most efficient way of producing private goods. However for
the market to achieve this efficiency in resource allocation, it needs to have wel l
defi ned prope11y ri ghts for al l resources , predictability, safety, nomenclature among
others. If these do not ex ist the market may fai l to achieve effic ient resource
allocation. In the case of public goods benefits cannot easily be confined to a single
"buyer" or set of buyers. Yet once they are provided, many can enjoy them for free,
for example, flood protection.

An environmental asset is considered a public good if its consumption 1s nonexcludable and non-rival (Hanley, Shogren & White, 1997). "Non-excludability"
refers to the impossibility of preventing non-paying individuals from enjoying the
benefits of a good or service; the item is used to characterise an extemality. Without a
mechanism for collective action, these goods can be underproduced (Kaul et al.,
1999). A lighthouse is a classic example of a non-excludable public good. Each

shipping company owner knows that if another shipping company erects a lighthouse,
it will effectively serve his ships as well. Thus each ship owner will likely try to shirk
paying his share of the costs and thereby "free ride" off the efforts of others. Even if
the benefits of a lighthouse would exceed the costs, the market may not provide it,
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because there is no way of excluding non-payers from enjoying those benefits. Thus,
markets will underproduce goods and services whose provision would entail positive
externalities. Likewise, goods and services whose provision would entail negative
externalities will be overproduced in the presence of transaction costs.

" on-rivalrous consumption" refers to cases wherein an individual's ability to
consume a good or service is not diminished by allowing additional individuals to
consume it. This implies that the marginal social cost of supplying the good to an
additional individual is ze ro. The examp le of the lighthouse can be used again here as
being non-rival , as the use of the lighthouse by one person or boat does not affect its
use by another person or boat.

In the case of a flood control scheme, the benefits it provides in the form of reduced
flooding of land and property , protection of roads and communication lines, improved
environmental quality , peace of mind among others, are available to everyone.
obody can be excluded from enjoyin g them and use by one person does not prevent
the use by another. In a s imilar sense the negative externalities generated by
inadequate flood protection are also a public good. A lower level of flood protection
for one person does not prevent another person experiencing that same lower level of
protection , and people in the community cannot avoid that lower level of protection.
The appropriate level of the public good determines the appropriate level of effects,
and vice versa.

Even though the free market may not be able to provide a public good, if it is to be
provided, it should be supplied in an efficient way. The provision of public goods and
services by central and local authorities should lead to a Pareto improvement. To
achieve this improvement, authorities need to have inforn1ation on the benefits and
costs of public goods and services. For private goods traded in the market, the area
under the demand and supply curves provides that information. However, for goods
not traded in the market no such information is available. The techniques developed to
measure the benefits of such non-market goods are called non-market valuation
techniques. They are designed to measure the consumers' surplus associated with the
consumption of non-market goods .

10
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2.3

Consumer Surplus and Benefit Estimation

Consumer surplus is a measure of the net benefit received by individuals in their
consumption of some commodity. That is, it is the amount in excess of market price
which consumers would have been willing to pay, but which, at the prevailing market
price they are able to reta in (A ustrali an Department of Finance, 1993). The surplus
received by a consumer is the difference between the price that he or she would be
willing to pa y for the commodity (equal to the benefit he or she receives from it) , and
the price th at is actually paid for it (the costs incurred in obtaining the commodity).

The price a co nsumer is willing to pay in monetary terms for a good is assumed to be
equal to the va lue that he or she perceives the good to have . A consumer will not be
prepared to g ive up more than can be ga ined from consuming a particular good. Thus
we can think of an agent's demand curve for a pa rti c ular good as being equal to the
marg inal utility ga ined from consuming the particul ar good .

The consumer demand curve reflects how much consume rs are wi lling to consume of
a product at different prices while the producer suppl y curve refl ects how mu ch
producers are willing to supp ly of a product at different prices. The total sati sfaction
of the consumer is rep resented by the ent ire area under the demand curve. Therefore,
the a rea of the demand curve w hich li es above the price actua ll y paid is th e consumer
s urplu s, indi cating the excess of what the consumer would ha ve been willing to pay
over what he or she ac tu a ll y had to pay . Producer surplu s is the area above the suppl y
curve below the market price . The net soc ial benefit is the s um of consumer and
producer su rplus.
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Figure 2.1 Consumer Surplus
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Source: Bann , 1998

In figure 2. 1, D - D 1 represents the demand curve indicating what the demand for a
good would be at different price levels (i.e., consumer's willingness to pay for the
good or service in question). Generally , demand is inverse ly related to price, i. e. as
price increases , demand falls . S-S 1 represents the supply curve, indicating how much
of a good will be supplied at a given price. Generally, supply is positively related to
price, i.e., as price increases, so does supply.

The value of an environmental good or service is therefore equal to the market value
(P*Q) plus the consumer surplus (D-P 1-P). Strictly, the demand curve traces out the
willingness to pay (WTP) for extra (or 'marginal') amounts of a good or service. The
demand curve is therefore a 'marginal willingness to pay' schedule. The marginal cost,
or marginal benefit, is the change in total cost or benefit from an increase or decrease
in the amount supplied or used. Changes in consumers' (and producers') surplus are
used to measure gross welfare effects.

The area D-P 1-P represents the Consumer Surplus. In practice, the area D-P 1-P is
often irregular due to the non-linear shape of the demand curve. To be truly accurate,
estimation of consumer surplus would generally need to be done algebraically. By
evaluating the demand curve and observing the behaviour of a particular consumer,
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we can obtain a numerical measure of the welfare impacts due to changes in the
economy on the consumer. The correct measure of value is the individual's maximum
willingness to pay to prevent environmental damage or realise an environmental
benefit (represented by the area under the demand curve) (Bann, 1998).

Non-Market Valuation is a means of establishing the value of some item for which no
organised market currently exists. For example; there is no market in place by which
we might recognise the worth of public telephone booths. However, such services
certainly have a value in the eyes of those who use them. Non-market valuation
ascertains how people value a commodity for which they have no mechanism of
paying.

The role of non-market valuation , is in deriving demand functions that cannot be
explicitly observed in the marketplace. To have any type of understanding about the
effect on the welfare of an individual or a society we must have knowledge of the
preferences of that individual or society. We must understand how changes in a
commodity's price or availability will affect welfare if we are to maximise that
welfare subject to our policy tools.

2.3.1

Estimation of Consumer Surplus

There are two main approaches to Consumer surplus that have arisen. The first by
Alfred Marshall in 1920, and the second by John Hicks in I 941. Marshall believed
that the best way to judge the welfare impacts of an event was to consider the effect it
had on an individual's utility level. An individual's utility is given as some function of
their consumption of a commodity. That is:

Marginal utility is then given by the first derivative with respect to x 1:

Where;
and
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This means that the utility a consumer derives from a commodity is positive and
increasing but at a decreasing rate. Alternatively, our utility function is concave in x 1•

The utility approach, while very elegant, is of little practical use. The reason for this is
simpl y that utility can not be directly observed. Since we are not ab le to observe an
agent's utility level, we cannot observe his or her utility function and thus cannot
eva lu ate the welfare impacts.

Marshall ( 1920) took the next step from this seem ing stal emate by making a crucial
assumption. He proposed that money be used as an ind icator of utility and that the
indi vidual's demand curve be accepted as a proxy for the marginal utility curve.
Changes in consumption behaviour indicate a change in welfare that can be measured
by exam ini ng the area under the demand curve. Marshall's assumptions, however,
were ambitious to say the least. His assumption of money representing utility implies
a constant relationship between the two. That is, Marshall assumes that the marginal
utility of money is constant with respect to prices and income.

The notion of cardinal utility i.e., utility measurement that assigns importance to the
actual magnitude recorded is. in itself, considered to be unacceptable and somewhat
perverse to many economists. Marsha ll 's approach, therefore, while convenient and
elegant, is less than perfect.

John Hicks ( 1941) developed an alternative to Marshall's method. Hicks' framework
does not rest on the use of cardinal utility but rather employs ordinal utility theory.
Ordinal utility does not assign importance to the magnitude of utility but simply
requires that a particular agent be capable of rationally ranking different consumption
bundles according to his or her own preferences. That is, the concept of ordinal utility
does not provide a measure of economic satisfaction. It merely allows us to describe
preferences.

Hicks developed four measures of an individual agent's welfare change. They are:
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•

Equivalent Variation (EV)
This is the change in income that would be required to provide the new utility
level at the old prices, in response to a change in prices. In other words, it is
the change in income that would be 'equivalent' to the proposed price change.
Hovis (1984) specified EV as the minimum lump sum payment the individual
would have to receive to induce him or her to voluntarily forego the
opportunity to purchase at the new price set.

Figure 2.2 Equivalent Variation as a measure of welfare gain under a price
decrease

Figure 2.2 shows the initial point is at 'a'. When the price of X 1 decreases the
consumer would have adjusted the position of maximum utility with the new
price (L 2) at 'b' , but the consumer is constrained to consume at the initial price
set (L 1) . Hence, the payment shou ld be made as much as Y 2-Y 1 to allow the
consumer to be as we! l off as at point 'b' on the higher indifference curve U 1
but force him or her to pay the original prices (point C).

•

Compensating Variation (CV)
This is the change in income that would be required to provide the old utility
level at the new prices, in response to a change in the price. That is, the change
in income that would 'compensate' the consumer for the effects of the price
change.

15

Chapter 2: Th eoretical Foundations for Estimating the Indirect Benefits from Flood Protection

Given the budget line L 1 and initial utility U0 , the consumer is maximising his
utility at point 'a'.

Figure 2.3 Compensating Variation as a measure of welfare gain under a price
decrease

X2

C

]
Y1

u,

The figure above shows the decrease of commodity pri ce which leads to the
new budget line L 2 and brings about a new point of maximu m utility at 'b'. The
consumer wou ld like to pay as much as Y2-Y 1 to reach point 'b'. Hence CV is
the maximum willingness to pay of a consumer to make himse lf or herse lf as
well off as at point 'a', and point 'c' is the point of consumption under the new
pnce.

•

Equiva lent Surplus (ES)
This measures the amount that income would have to drop by to have the same
effect as a decline in environmental quality. In other words this is the amount
of money a person is willing to pay in order to avoid a reduction in
environmental quality.
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Figure 2.4 Equivalent Surplus
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Equivalent surplus is the minimum amount of compensation paid or rece ived
that will leave the co nsumer in his or her su bseq uent we lfa re position in the
absence of the price change if he or she is constrained to buy at the old price,
the quantity he or she would have bought in the absence of compensation.
Figure 2.4 shows an increase in environmental quality, represented by a shift
from E' to E". This causes a shi ft from 'a' to 'b', with the implicit new ratio
given by Y0d. YNg cuts the indifference curve for U 1 at 'h', giving us ES = ha =
YN- Y0. This is the amount of money that at the original prices, would, if paid
to the indi vidual, move him or her to the same utility level as the
environmental improvement would have done, given that the improvement
does not, in fact, take pl ace (Perman, et al., 1999).

•

Compensating Surplus (CS)
This measures the amount that income would have to go up by to return utility
to the original leve l as a result of a decrease in environmental quality. In other
words this is the amount of money a person is willing to accept in
compensation for a lower level of environmental quality.

It is the maximum amount of compensation paid or received that will leave the

consumer at his or her initial utility level following the change in price. If he
17
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or she is constrained to buy at the new price, it is the quantity he would have
bought at that price in the absence of compensation.

Figure 2.5 Compensating Surplus
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Figure 2.5 shows the slope of the budget line Y0d, which gives us the price
ratio implicit in the quantity increase, tangential to U1, at 'b'. YNe cuts the
indifference curve for U0 at 'f, where the level of E is E". CS is given by ha =
Y0-Y N · This is the amount of money that, if foregone by the individual with
the policy change, would result in him or her experiencing the pre-chan ge
level of utility (Perman, et al., 1999).

The Hicksian compensating and equivalent surplus restrict the quantity of the
good purchased to be either the level of subsequent state (compensating) or the
initial state (equivalent).

The basic difference between the Marshallian and the Hicksian formulations of
consumer behaviour lies in the underlying assumptions. Marshallian demand asserts
that an agent seeks to maximise utility subject to a constraint on income. Hicksian
demand, on the other hand, asserts that the agent seeks to minimise expenditure
subject to satisfying a particular reservation utility. These two principles yield very
different demand curves. Consider the following example:

18

Chapter 2: Th eoretical Foundations fo r Estimating the Indirect Benefits from Flood Protection

Figure 2.6 (a) Compensating variation of a price fall, (b) Hicksian and Marshallian
demands
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We can see in the figures how an agent's response differs under Marshallian and
Hicksian formulations of demand. Again we have a consumer who consumes two
goods x1 and Xz with prices P1 and pz respectively. There is a decrease in p 1 shifting
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the budget constraint from BC 0 to BC 1. The Marshallian demand change is reflected
in the movement from point A to point D. Here, utility is maximised subject to
income, which has increased in real terms. Points A and B show the Hicksian demand
effects of this change-income is reduced so that utility is held constant at its original
level (Uo) while subject to the new prices. Points C and D illustrate this same
principle at the new (U 1) utility level.
The increase in Marshallian consumer surplus, due to the drop in p1, is the area
p 1*AD p 1** . The increase in Hicksian consumer surplus, due to the drop in P1, is
different depending on whether the measure is Compensating or Equivalent variation.
In case of Compensating variation the area would be P 1*AB P1**, whereas in the case
of Equivalent variation it would be P 1*CD P 1**.

According to Perman ( 1999) page 384, in principle we are able to get a proper
monetary measure of the utility effect of price changes for an individual if we can
ascertain his or her willingness to pay or willingness to accept. If it is not possible to
do that, but we know the individuals ordinary demand curves, we can measure the
Marshallian consumer surplus. This we know is inconect for increases or decreases in
price, however we also know that it lies between the two conect measures.

In his well known article "Consumer's surplus without apology" (1976) , Willig
showed that for most cases of practical concern the enor involoved in using
Marshallian consumer surplus, with respect to either Compensating or Equivalent
variation, wi II be less than 5 percent.

In evaluating the impacts of public policy, aggregate measures of consumer wellbeing are often used. This means that the effects on individual agents, in tem1s of
welfare changes, are simply added to provided a measure of the total welfare impact
on society. Societal well-being is seen as the total of all individual well-beings in that
society.

This 'aggregate consumer surplus' is a means of measuring welfare implications but it
also has difficulties. The main problem with employing this type of aggregation
technique is that it pays no attention to the occurrence of the impacts.
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Some, such as Randall ( 1987) argue that economic efficiency should be our sole
decision criterion. This is a utilitarian philosophy; "any improvement in the total
efficiency of a society must infer an improvement in the well-being of that society."

A Uti litarian Social Welfare Function (SWF) has the form:
W

= W(U 1 ,U 2 ,U 3 , ........U,, )

Where, W= Social Welfare
And Ui = Utility level of agent i
Specifica lly,
II

w = I, u,
1=1

However, it would be difficult to argue that the total welfare of society is simply an
additi ve function of individual utilities. Other factors such as equality and distribution
issues must surely come into play : "If an undesirable distribution of income exists or
is created, max imisation of net social monetary benefits wi ll not necessarily be a valid
criterion of optimality" (Hufschm idt et al, 1993).

If we have no sati sfactory Social Welfare Function, then rather than looking at the
outcomes or a policy implementation and attempting to judge whether or not they are
good or bad outcomes, we examine the decision making process instead. If the
process of po! icy setting is fair, representative and democratic, then whatever emerges
from that process must also be fair.

In modern practice, the concept of consumer surplus is used in the techniques of
Benefit Cost Analysi s (BCA) and Non-Market Valuation. According to Will ig ( I976)
page 596, "at the level of the individual consumer, cost-benefit welfare analysis can
be performed rigorously and unapologetically by means of consumer surplus". BCA
is a procedure for comparing alternative courses of action by reference to the net
soc ial benefits that they produce. The principles underlying BCA and those
underlyi ng the notion of consumer surplus are tightly linked. Consumer Surplus is a
measure of net benefits and costs for different members of society in varying degrees.
For any given agent in a society the net effect may be either an increase or a decrease
in that agent's consumer surplus. An increase in an agent's consumer surplus implies
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an increase in society's overall well-being. A decrease in the consumer surplus of an
agent implies a decrease in social welfare . What BCA attempts to do is identify all the
costs and benefit of a particular action, policy or venture and their occuJTence. Hav ing
done this these costs and benefits are aggregated to determine whether or not the
project is worth undertaki ng. In effect, all of the indi vidual consumer's surpluses are
added up to obtain the total consumers' surplus and th en we find out whether the
project increases or decreases the total consumers' surplus. In conducting a BCA we
are identi fy ing the effects of a policy or project on the net utility of society i.e., its
consumers' surplus.

2.3.2

Willingness to Pay and Willingness to Accept

The task of va luation is to determine how much better or worse off indi viduals are or
wou ld be as a resul t of change in or the provision of environmental quality.
Economists defi ne the value of a change in terms of how much of something else
(usua ll y expressed as an amount of money) an indiv idual is Willing to Pay (WTP) to
get this change or how much they wou ld be Will ing to Accept (WTA) in order to
permit the change to occur.

Unti l recently, it was assumed that in most practical situations the difference between
WTP or WT A measures would be small so long as there was an absence of strong
income effects. Willig in I 976, deve loped a precise analytical ex pression of the size
of thi s potential difference, and actually showed that in a wide variety of market
situations, the di vergence between WTP and WTA measures wou ld be very small.

However, a substantial body of emp irical evidence has been developed that provides
convincing evidence that WTP and WT A measures are often quite different
(Hammack and Brown, 1974; Gordon and Knetsch, 1979; Rowe , d'Arge, and
Brookshire, 1980; Schulze, d'Arge, and Brookshire, 1981; Knetsch and Sinden, 1984).
Yet, recommended best practice is to elicit WTP in contingent valuation surveys
(AITOW et al , 1993).

Typically WTP measures tu m out to be substantially less than WTA measures for the
same policy change. The reaction of many economists to this evidence was to argue
that the WTA results were unreliable and should not be treated seriously (Dwyer and
22
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Bowes, 1979; Kahneman, 1986). The implication was that monetary estimates of
well-being based on WTA measures should not be used in policy analysis.

There are several reasons why WTP is considered best practice. Almost all contingent
valuation studies employ WTP with the val ues generated considered "reasonable" for
whatever reason, although Arrow et al. ( 1993) consider such values to be on the high
side. WTP makes people more cognisant of their budget constraints; WTP is bounded,
while WTA could be unbounded. Yet, in many cases the appropriate measure is
compensation demanded (Knetsch, 1993 ). In the determination of punitive damages in
lawsui ts, both sides have to come to accept WTP as the appropriate measure of nonuse value. The wrongdoer accepts WTP because it results in lower values than WTA,
while the plaintiff accepts WTP because it addresses the punishment aspect (Knetsch,
2000).

However, the difference between WTP and WTA measures has proven to be
extremely robust in a wide variety of experiments, and appears to refl ect a real
difference in individuals' valuation of a policy change depending on ho w the policy is
'framed' or the indi vidua l's 'reference point' (Kahneman and Tversky , 1979; Tversky
and Kahneman, 1981 ). Indi viduals weight ( or value) losses from thi s reference point
much more heavil y than they do ga ins, i.e. the loss of S I 00 from cuJTent income will
genera lly be perceived to be much worse than a gain of $100 is perceived to be a
benefit. This is not simpl y because of the declining margina l utility o f income.
Instead, the utility function appears to be 'kinked' at the reference point.

This finding has three important implications. First, the gains from trade are likely to
be overstated because people value highly what they must give up in the trade
(Knetsch, 1990). More generally, most WTP estimates of the value of losses will be
too low. Second, the decision on whether to use compensating or equivalent variation
measures or WTP versus WTA would in many cases take on great practical
importance because the losses associated with changes in the status quo or the
reference point would weigh much more heavily than corresponding ga ins.
Individuals tend to view compensation for a loss as two separate events: (1) a loss
(which they greatly dislike), and (2) a money payment which is perceived as a gain
from their new reference point (Knetsch, 1990). Policy measures that mitigate or
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reduce losses may thus be more desirable than those that allow the damage to occur
and then compensate the individuals affected. Third, there is no justification within
economic theory for choosing between the WTP and WTA measures.

In summary, good economic analysis will require good judgement on the question of
whether to use WTP or WTA measures of economic value (UNEP,1994).
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2.4

Total Economic Value

The Total Economic Value (TEV) of the environment is made up of several values all
of which affect one's satisfaction or utility. In relation to environmental resources
TEV can be looked at from two perspectives: Use values and Non-use values.

Use Value
The value of the service Oows that the public would derive from the resource
( environment) in its natural state (Krutilla and Fisher, 1975), specifi cally by the actual
use of the environment (Pearce and Turner, 1990). This is the value given to both the
current and expected future use of a resource for commercial, sport, scenic and other
activities (Kerr, 1986). It includes direct and indirect use values. Direct use occurs
when the outputs of the reso urce are consumed directly whereas indirect use occurs
when the functional benefits of the environment are consumed indirectly.

Option Value
Considering the ri sk associated with future demand or suppl y of the resource, people
may anticipate to have an option of using the environment as a potential benefit as
opposed to actual present value; and therefore payment may be made to retain the
option of possible future use in addition to expected consumer surplus (Cicchetti and
Freeman, 1971 ; Walsh et al., 1984; Pearce and Turner, 1990). Option Value is the
value of a resource as a potential benefit. Some authorities refer to this value as the
preservation value (Walsh, Loomis & Gillian, 1984). This value is revealed through
the user's wi llingness to pay for the resource to be preserved with the hope of using
the resource at some future time.

Quasi-Option Value
This value relates to wi llingness to pay to avoid an irreversible commitment to
development now, given the expectation of future growth in knowledge relevant to
the implications of development (Perman et al., 1999). Quasi-option value is based
upon uncertainty regarding the future ava ilability of information on use and value
associated with resources fac ing possible irreversible development (Kerr & Sharp,
1987; Mitchell & Carson, 1993).
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Existence Value
The willingness to pay for the knowledge that a resource exists even though no actual
use is contemplated (Walsh et al., 1984). Ex istence value arises from knowledge that
the service exists and wil l continue to ex ist, independently of any actua l or
prospective use by the individual (Perman et al. , 1999) Existence value also includes
bequest value which is the wil lingness to pay for the satisfaction derived from
endow ing future generations with a resource (Krutill a, 1967; Wa lsh et al. , 1984; Kerr

& Sharp, 1987).

Figure 2.7 Economic Values attributed to Environmental Assets
Total Economic Value
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2.5

Benefit Valuation Methodologies

The measurement of welfare changes due to alternative use of resources for which
competitive markets do not exist, commonly use non-market va luation techniques
(Seller, Stoll & Chavas, 1985).

This section provides an overview of some of the different methodologies used, with
varying degrees of success, to estimate the value of public goods, specifically those
involving env ironmental quality. The nature of benefits from flood control schemes is
such, that they can be eval uated properly only using the Contingent Va luation
Method. Therefore we will concentrate on the CV method.

2.5.1

Market Related Valuation Approaches

These approaches indirectly measure the economic effect of a pub lic good through its
effect on the market system, e.g. productivity, cost of supply. In some instances
market changes arc readi ly observable and these approaches provide an inex pensive
means of eva luation. However, with many public goods the problem is one of
defining the relationship between en vironmental quality changes and a market good
and assuming that th e relationsh ip full y reflects the value of the qual ity change.
Examples of market related approaches are given below:

Property Value Method
A change in environmenta l quality will invariably be reflected in a change in va lue of
nearby property. The magnitude of the gain or loss provides a measure of the cost or
benefit from quality changes which are capitalised in the property values. The
difficulty in applying this method is in establishing the correct re lationship between
quality changes and property value movement. Also the benefits accruing to land
owners are likely to be only a portion of the total benefits of quality improvements
(Mishan, 1978; Harris, 1983 ; Hufschmidt et al. , 1983).

Wage Differential Approach
This method relies on the assumption that the supply of labour to a particular area is
dependent on the li ving conditions and that the living conditions reflect environmental
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quality. For instance a higher wage might be deemed necessary to induce a worker
into a polluted area. This technique normally deals with risky jobs. The problem with
this technique is in defining changes in quality between areas and isolating the quality
factor from other wage influences (Meyer & Leone, 1977).

Market Substitute Approach
In some instances the public good to be valued may have a substitute which is a
pri vate market good i.e. , eas il y va lued. An example is where private swimming pool s
are a substitute for clean rivers. If the substitute effect can be established then quality
changes as observed in the change in use of the private good can be valued. The
di ffic ulty with thi s method is in establishing the substitute relationship.

Alternative Cost Method
Thi s procedure can be used in situatio ns where the need to improve environmental
quality can be sati sfied by means other than actuall y making the improvement. In this
case the value of the improvement is seen as the cost (opportunity cost) of making the
alternati ve unnecessary e.g. providing a fish hatc hery as an alternati ve to improving
water quality.

2.5.2

Non-Market Valuation Approaches

Non-Market va luat ion approac hes have been deve loped to overcome the absence of
observable market va lues assoc iated with public goods. There are basica ll y two broad
approaches to non-market va luation , each compri sing a number of techniques. The
approaches are the Indirect and Direct approaches.

2.5.2.1 Indirect Valuation Approaches
Indirect approaches are those techniques which seek to elicit preferences from actual,
observed market based information. Preferences for the environmental good are
revealed indirectly, when an individual purchases a marketed good with which the
environmental good is related to some way. There are several techniques for valuing
benefits of non-market goods, however there are two main approaches that are
commonly used: the Surrogate market approach and the Conventional market
approach.
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a)

The Surrogate Market Approach

This approach uses the price of substitutes or complementary goods to value an
unpriced good. This method determines demand curves indirectly and therefore
consumer surplus (Kerr, 1986).

Surrogate market techniques involve looking at markets for private goods and
services which are related to the environmental commodities of concern. The goods or
services bought and sold in these surrogate markets will often have as complements
(or attributes) and substitutes the environmental commodities in question. Individuals
reveal their preferences for both the private marketed good and the environmental
good when purchasing the private good. They leave what is called a "behavioural
trail" as they make actua l decisions that affect their lives (UNEP, 1994). These
techniques are therefore sometimes preferred by policy makers because they rely on
actual cho ices rather than the hypothetical choices involved in the direct approaches.
Surrogate market approaches include Hcdonic pricing and the Travel cost method.

Hedonic Pri cing
The Hedonic pricing approach looks at markets for private goods for whi ch the
environmental good of' concern is a weak complement (or attribute), in order to infer
individuals' preferences for environmental quality. An example of this is the property
market, in which one of the attributes of housi ng influe ncing an ind ividual 's decision
to buy or sell , is the level of environmental quality, e.g. air pollution in the
surroun ding neighbourhood. Another example is in the labour market where the job
attribute 'risk of death or injury', is traded against 'price' or the wage.

Travel Cost Method
This is one of the oldest approaches to environmental valuation, proposed in a letter
from Harold Hotelling to the US Forest Service in the I 930's, first used by Wood and
Trice in 1958, and popularised by Clawson and Knetsch ( 1966). This approach has
been successfully applied for some years to recreation analysis. It can be used to value
quality changes by measuring the associated change in recreational activity. The
method examines the public's demand for a public good by modelling expenditure
with respect to travel. The method invo lves using travel costs as a proxy for the price
of visiting outdoor recreational sites. A statistical relationship between observed visits
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and the cost of visiting is derived and used as a surrogate demand curve from which
consumer's surplus per visit-day can be measured. The method has been widely used
for valuing the non-market benefits of outdoor recreation, especially recreation
associated with national parks and public forests (Bowes & Krutilla, 1989). Recent
developments of the technique allow the welfare effects of changing the
characteristics of a site to be ana lysed.

b) The Conventional Market Approach

Conventional market approaches are used in situations where the output of a good or
service is measurable. These approaches observe physical changes in environmental
quality and estimates what differences these changes will make to the value of goods
and services which are marketed. Where the damage shows up in changes in the
quantity or price of marketed inputs or outputs, the value of the change can be
measured by changes in the tota l 'consumers plus producers surplus' (UNEP, 1994).

Unlike other techniques, these techniques are not concerned with what people say
they prefer, or with inferring environmenta l values indirectly by observing what
people do. It is particularly useful , therefore, where individuals are unaware of the
impact on utility of a change in environmental quality. In such cases, a direct WTP
estimate would clearly be an inappropriate measure (Bann, 1998).

Some of the techniques that may be distinguished are: the dose-response technique,
the replacement cost approach, the production function approach, the human capital
approach, and the damage function approach .

(a) The Dose-Response Technique
Dose-response estimates measure the physical impacts of an environmental change.
For example, they may measure the physical impact of deforestation on soil erosion or
water pollution on health. When individuals are unaware of the impact on utility of a
change in environmental quality then the direct elicitation WTP or WTA is an
inappropriate measure and so dose-response procedures which do not rely on
individuals preferences can be used.
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The aim of this technique is to establish a relationship between environmental damage
(the response, e.g. soil erosion) and some cause of the damage (the dose, e.g.
deforestation) such that a given level of damage can be associated with a given
change in environmental quality. The technique is feasible only where there is a
known relationship betwee n the dose and response (Bann, 1998). The next step is to
relate the environmental damage to a change in value (quantity or quality) of a good
or service which is marketed. The approac h is mainl y applicable to environmental
changes that have impacts on marketabl e goods and so it is un suitable for valuing
non-use benefits (UNEP , 1994).

(b) The Repl acement Cost Technique
Thi s technique looks at the cost of replacing or restorin g a damaged asset to its
original state and uses thi s cost as a measure of the be nefit of restoration . The
approach is w ide ly used beca use it is easy to find est imates of such costs.

This approach is ap plicab le if there is an environmenta l standard that must be met. It
is possible to arg ue th at the remedial work must take place because of some constra int
such as a water quality standard. Under such a situation the costs of ac hieving that
standard are a proxy for the benefits of reaching the standard, since society can be
ass umed as hav ing sancti oned the cost by setting the sta ndard (UNEP, 1994).

c) The Production Function Approac h
The production function approac h is essenti all y the dose-respo nse approac h in its
most basic form. It looks at changes in environmental resources which lead to
marginal changes in the output of a marketed good and values the impact directly in
terms of output changes at market prices (Pearce and Moran 1994).

This approach relates output to different levels of inputs of the factors of production
(land, labour, capital , raw materials). The concept is that a change in the use of one of
these inputs, such as labour, will result in a certain change in output. Production is
therefore a function of these inputs and can be related to them algebraically.
Environmental resources may similarly be thought of as 'inputs' to be included in the
production process where they can be measured and where they have a clear effect on
output (e.g., soil fertility and air and water quality) (Bann, 1998). Following these
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principles, the production function approach relates environmental inputs to output,
and measures variations in output as a result of the changes in the various kinds of
input.

More formally, the production function for a single output may be given by:
Y = F (X, Z)

where X is a set of inputs (e.g., land, capital) and Z is the input of the unpriced
environmental resource. Assume that output "Y" which has a market price can be
measured. If prices of inputs X are not expected to change when supply of the
environmental resource (Z) changes, then the economic value of the change in the
supply of Z is the value of the production change associated with the change in Z at
constant inputs of the other factors (X) (Pearce and Moran 1994 ).

d) The Human Capital Approach
This approach estimates the cost of bad health as a result of environmental change.
Evidence on the relationship between a change in the environment and health effects
may be found in epidemiological data, controlled group experiments, or other
observations. The economic cost of bad health is estimated through its effect on the
productivity of workers. The term human capital is used because the approach is
based on the value of a person as a working unit (the person's subjective valuation of
health, his or her WTP for better health , the cost of pain and suffering, etc., are not
considered) (OECD 1995; Bann, 1998).

e) The Damage Function Approach
Damage functions use dose-response data to estimate the economic cost of
environmental change. The physical impact, for example soil erosion caused by an
environmental change such as deforestation, is converted to economic values by
associating that impact with a given change in a marketed output (e.g., crop yields)
which can be measured using the market or shadow prices for the units of output
(Bann, 1998).

2.5.2.2 Direct Valuation Metl,ods

In the direct valuation approach an attempt is made to elicit preferences by either
experiments or survey based techniques.
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a) Experimental Approach

This approach simulates a market by pl acing respondents in a position in which they
can express their hypothetical valuations of real improvements in specifi c
environments. For example, if an analyst wa nted to know how much people wou ld be
willing to pay to live in a city with improved water quality, an experiment cou ld be
conducted in which water quality standards and property taxes would be raised in
some cities and not in others. The ana lyst could then see how many people found it
worthwhile to move to ci ties with improved water quality and higher taxes (UNEP,
1994).

b) Survey-Based Tech niq ues

Survey-based valuation techn iques seek to directly e licit consumer wi llingness to pay
or willi ngness to accept compensation fo r various changes of environmental goods
and services. They are consumer-orien tated rather than market orientated. These
techniques aim to measure changes in util ity, in moneta ry terms, of a resource by
simulating a hypothetical situation to test consumer preferences (Forbes, 1984). This
va luation techn iq ue is based on a hypothetica l situation rather than actua l consumer
behav iour, as has been exercised in surrogate market approaches (Hu fschm idt et al,
1983; Braden & Kolstad, 199 1: Mitchell & Carson, 1993).

HarTis ( 1983) has classified survey methods into the fo ll ow ing major areas in wh ich
some success has been obtained. They are listed below:

Trade off games
This type of survey method involves the determination of individual preferences fro m
among vari ous outcomes. The technique systematically varies the money value level
until the indi vidual is indifferent between particular combinations of money and the
environmenta l good. The va lue of interest from this method is the trade-off in money
that one makes for the increase in the quantity of the environmental good. An estimate
of aggregate willingness to pay for the increased quantity can be obtained by
interviewing an adequately sized, representati ve population sample (Sinden & Worrel,
1979; Kirkland, 1988).
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Costless choice
In this method, preferences between vanous quantities of goods are determined
through direct questioning. The choice is costless because the comparison is between
alternatives wh ich are desirable and free. In order to maintain the above analogies,
one of the alternatives can be an unpriced, environmental good, while the other can be
a physical good. By keeping the quantity of the environmental good constant and
varying the other, a type of bidding game is effected. The individual will not have to
pay anything to receive the good, nor will they lose any existing environmental good
if the physical good is chosen. This method also minimises some of the biases found
in bidding games which combine a desirable with an undesirable outcome (Rohn,
I 969).

Delphi Technique
This technique involves putting together a group of experts and independently asking
them to place values on one or several goods. The outcomes are presented to the
group, outlying values are explained and rationalised by the appropriate expert and
then the group members independently re-evaluate and make new value judgements.
Through successive rounds the hope is to minimise the variance of the outcome. The
essence of the method is its neutrality using only indirect communication to avoid
personal ity and group confrontation to influence the decision process. The accuracy of
the method depends greatly on the quality of the panel, its ability to reflect society's
va lues and the facilitation of the process (Dalkey and Helmer, 1963).

2.6

Contingent Valuation Method (CVM)

The Contingent Valuation Method uses survey questions to elicit people's preferences
for public goods by finding out what they would be willing to pay for specified
improvements in them. The method is thus aimed at eliciting their willingness to pay
in dollar amounts (Mitchell & Carsons, 1993). It is called 'contingent valuation'
because the valuation is contingent on a hypothetical scenario put to respondents. Its
main use is to provide input to analyses of changes in the level of provision of public
goods or bads, and especially of environmental 'commodities' which have the
characteristics of non-excludability and non-divisibility (Perman et al, 1999).
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Contingent valuation studies have been implemented to date for a long list of
environmental factors: air quality, the value of view related amenities, the recreational
quality of beaches, preservation of wildlife species, congestion in wilderness areas,
hunting and fishing experiences, toxic waste disposal, preservation of wild rivers
among others. In fact, CV methods have spread into non-environmental areas; for
example, the value of programmes for reducing the risk of heart attacks, the value of
supermarket price info1111ation, and the value of a seniors' companion programme.
Over time the method has been developed and refined to give what many regard as
reasonably reliable measures of the benefits of a variety of public goods, especially
environmental quality.

CVM is most appropriate under conditions where environmental changes have no
direct impact on marketed output, it is not feasible to observe people's preferences
directly, the population in the sample is representative, interested in, and well
informed of the subject in question, and there are adequate funds, human resources
and time to do the study properly (obtaining reliable information requires a substantial
investment of time, care and resources, which makes a good CVM exercise
expensive).

The steps in a CV analysis are the following:
1. Identification and description of the environmental quality characteristic to be

evaluated.
2. Identification of respondents to be approached, including sampling procedures
used to select respondents.
3. Design and application of a survey questionnaire through personal, phone, or mail
interviews (in recent years, focus groups have sometimes been used).
4. Analysis of results and aggregation of individual responses to estimate values for
the group affected by the environmental change.
(Field, 1997)

Characteristics of CVM
1. CVM differs from conventional market research in that it is concerned with a

hypothetical event, namely an improvement or deterioration in the environment.
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2. CVM often deals with changes in public goods - such as air quality, landscape, or
the existence va lues of wildlife. However, it may also apply to environmental
goods that are sold to individuals, such as improved water supply and sewage.
3. CVM may apply to both use values (water quality, viewing wild animals, direct

enjoyment of a view), or non-use values ( existence values)
4. The values that people express in CVM interviews depend (are contingent) upon

such factors as the description of the good , the way it is provided, and the way it
would be paid for.
(OECD, 1995)
2.6.l

Historical Perspective

The development of conti ngent valuatio n rose out of a need to evaluate benefits and
costs associated with public goods. The first identified description of contingent
va luation was in 1947 in an article by S. V. Ciriacy-Wantrup about measuring the
benefits of preventing so il erosion. Its first apparent use was by Robert Davis in his
1963 Ph.D. dissertation, measuring the va lue of a recreation area to hunters and
wilderness advocates. Since then, many studies have been conducted on a wide range
of commodities, including environmen tal amenities and natural resources.

Ridker and Henning ( 1967) incorporated WTP in their pollution surveys. Their
methodology, though, was largely a property value approach. Hammack and Brown
( 1974) surveyed western waterfowl hunters seeki ng to find what they were willing to
pay to forgo their hunting rights. Cicchetti and Smith ( 1973) sough t to val ue the
benefits wilderness hikers derived from hiking by asking them their WTP or WTA
compensation to reduce congestion in the area.

Randall et al. (1974) used the CVM to study benefits of air visibility. This study
became pivotal to many later studies that designed WTP questions in hypothetical or
contingent market frameworks. The CVM has been widely employed in studies of
water quality. Greenley et al. ( 1981) investigated the economic benefits associated
with water quality improvement with particular interest in public perceptions of
option and preservation value. Brookshire et al. ( 1982) used CV to measure the
benefits of improving air quality. Desvouges, Smith and McGivney (1983) used CV
to estimate the value of water quality improvements for water-based recreational
purposes. Harris (1983) tested the suitability of the CVM to water pollution in New
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Zealand. Boyle and Bishop ( 1987) used CV methods to investigate the benefits of
undertaking steps to preserve the American bald eagle. Fried et al. ( 1999) used the
contingent valuation method to estimate the willingness to pay and assess the benefits
of wildfire risk reduction for residents in Michigan, USA. Williamson ( 1999) carried
out a contingent valuation study to determine the economic value of the recreational
fishery in New Zealand. Krupnick et al. (2000) undertook a contingent valuation
survey estimating the willingness to pay for mortality risk reduction. A Contingent
Valuation study was undertaken by Stumborg et al. (2000) on Lake Mendota to
estimate the aggregate willingness to pay for water quality improvement and the
reduction non-point source pollution.

A number of researchers have used the approach to estimate willingness to pay to
avoid ill health. For example, Chestnut et al. ( 1988) asked respondents how much
they would be willing to pay to reduce half the number of bad asthma days
experienced each year.

2.6.2

Approaches to CVM

There are several approaches within the broad grouping of CVM. Some of them are
briefly di sc ussed below:

Bidding Games
This approach entails asking people for their willingness to pay for an improved
bundle of goods (compensating variation) or willingness to accept compensation for
an inferior bundle of goods (equivalent variation) (Hufschmidt et al., 1983).

As a bidding game, this approach entails suggesting higher and higher amounts to the
respondents until their maximum WTP is reached (Hanley et al., 1997). The
questionnaire or interviewer suggests the first bid (the starting point bid or price) and
the respondent agrees or denies that he or she would be willing to pay it. An iterative
procedure follows: the starting point price is increased to see if the respondent would
be willing to pay it, and so on until the respondent declares that they are not willing to
pay the extra increment in the bid. The last accepted bid, then, is the maximum
willingness to pay (Bann, 1998).
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This approach does however suffer from several drawbacks. The main drawback is
that of starting point bias. This may influence respondents to value the good higher
than it should be.

Open-Ended Questions
As an open-ended question, individual s are asked for their maxi mum WTP with no
value being suggested to them, or no aid of a bidding price being given. By not using
a star1ing bid and infl uencing respondents answers, this method allows a mail survey
to be undertaken (Bishop & Heberlein, 1987; Rosawati , 1993).

Respondents have often found it relatively diffi cult to answer such questions,
especially where they have no prior experience of tradi ng with the commodity in
question (Hanley et al. , 1997). As no indication is given of the expected range of
answers, the single bid tends to result in much hi gher standard deviati ons around the
mean (Hufsc hmidt et al., 1983). The reaso n for thi s is that most people have not
va lued such a resource before and may never have considered what its economic
worth mi ght be (Bishop & Heberl ein, 1987).

Payment Card Method
With the payment card approach, a range of va lues is presented on a card which may
al so indicate the typica l expenditure by respondents in a given income group on other
publicly provided services. This helps respondents to ca librate thei r rep lies. This
method was deve loped by Mitchell and Carson ( 1993) to avoid starting point bias in
the bidding games approach.

The question asked of respon dents is: "What amount on thi s card, or any amount in
between, is the most that you would be willing to pay for the level of good being
proposed ?" (Mitchell & Carson, 1993; Rosawati, 1993).

A study conducted by Boyle and Bishop (1987) found that a bidding game and
payment card produce stat istically indistingui shable value estimates for the same
environmental asset, and both values were biased upwards.
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Dichotomous Choice
In the Dichotomous Choice approach, a single payment is suggested, to which
respondents either agree or disagree. This approach asks respondents to answer 'yes'
or 'no' for the specific willingness to pay question for the good being proposed, with
no further iteration. Such an approach is often known as the Closed-ended
Referendum approach.

The sample is split into different groups (split samp le), each respondent being asked
whether he or she would be willing to pay a si ngle sum. This sum is different for each
group. The sums concerned should obviously be chosen with care, so that potential
freeriders are discouraged from giving misleading, negative answers. The upper and
lower bound va lues should be pre-tested so that, for WTP questions, the upper level
would produce almost I 00% rejection, whi le the lower one would elicit almost I 00%
acceptance. The different WTP values are then di stributed randomly across the split
sample (Bann, 1998).

The prices are random ly assigned to respondents so that it is poss ible to pred ict the
probability for any person, of given characteristi cs, being willing to pay the amount
(Kerr, 1986; Mitchell & Carson, 1993). This approach seems free from the influence
of strategic behaviour since the respondent will agree if their willingness to pay is
greater than or equal to the price asked, or disagree otherwise (Mitchell & Carson,
1993). Analysis is based on plotting the probability of being willing to pay against the
dollar amount nominated.

Figure 2.8 Expected WTP
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A development of this method is known as 'trichotomous choice' valuation. Here,
respondents who are indifferent to the offer price are explicitly modelled, along with
those who reply 'yes' or 'no'. This state of indifference may be produced by vagueness
on the part of respondents about the environmental change in question. Finally,
double bounded referendum models present those respondents who say 'no' to the first
amount with a lower amount and those respondents who say 'yes' to the first amount
with a higher amount (Hanley et al., 1997).

A study by Bateman et al. ( 1992) used a large sample open-ended format WTP
question in order to estimate the distribution and range of WTP bids. A bid function
was then estimated so that a probability of discrete bid acceptance curve could be
mapped out. Eight WTP bid levels were subsequently chosen for a dichotomous
choice experiment. The results were compared with the open-ended experiment and it
was found that a dichotomous choice respondent was more likely to assent to the
question 'are you willing to pay $X?' than an open-ended respondent is likely to state
a WTP of $X or above. It was thought that several factors may have influenced this
result including open-ended format studies are subject to free rider problems whereas
dichotomous choice are not ; dichotomous choice formats may be subject to
interviewer bias and are more likely to exhibit anchoring bias thereby biasing the
mean WTP upwards.

To conclude, open-ended approaches are likely to provide a lower bound WTP
estimate below which true WTP is unlikely to lie, while dichotomous choice
approaches provide an upper bound WTP estimate above which true WTP is unlikely
to lie.

2.6.3

Weaknesses ofCVM

Its greatest weakness is that it relies on people's views, rather than evidence of their
market behaviour. Many possible biases may arise in responses, but some of these can
be controlled - if not eliminated - by survey design. CVM relies on the respondents'
understanding of the environmental issues at stake, and the likely impacts on them.
This assumes a certain level of education and environmental awareness on the part of
the respondents (OECD, 1995).
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Given the contingent nature of CVM, a poorly designed and implemented survey may
easily influence and distort individual answers. This leads to survey responses that
bear little resemblance to the relevant population's true WTP. These difficulties, or
potential bias sources are li sted below. Bias is an element in the study that
consistently skews res ults in one direction , thereby leading survey results away from
the population's true WTP.

Infom1ation bias
A respondent's WTP may be affected by the amount and quality of information
ava ilab le on which to base their va luati on. Hypotheti ca l market scenarios provide less
information th an an actu al situation, which in tum can lead to bi ased responses. To
counter thi s, respondents must be we ll infom1ed about the good they are va luing and
the situation they are in . Studies in the past have utili sed visual aids to ensure a
consistent interpretati on (Randall , 1974; Ha1Ti s, 1983). Sometimes it is beneficial to
offer more time to answe r, for instance by returning th e following day to complete the
interview.

How much information to provide is a judicious deci sion; providing too much data
may itself be a source of bias. Ideall y this should be tested by comparing th e answers
of the sampl e with a control group being offered less information . At th e very least,
all respondents within a samp le should be offered the same information, and
interviewers should be spari ng

111

th e amount of suppl ementary information they

volunteer in response to questions (Bann, 1998).

Empirical evidence suggests only a weak information bias; some studies finding a
threshold effect for infom1ation build up, below which no bias is detectable but above
which a positive and weak effect is found. Other studies have found no significant
information bias, although bid variance was found to fall as information increased
(Pearce & Morgan, 1994; Bann, 1998).

Starting point bias
The suggestion of an initial starting point m a bidding game can significantly
influence the final bid, e.g. choosing a low (high) starting point leads to a low (high)
41

Chapter 2: Theoretical Foundations for Estimating the Indirect Benefits from Flood Protection

mean WTP. The use of starting points can reduce the amount of non-responses and
the variance in open-ended type questionnaires, though it may also result in
respondents not giving their answer serious thought and taking a cognitive short cut in
arriving at their decision. One solution to this problem is the use of a "payment card"
whereby the respondent se lects a bid from a range shown on the card (Cummings et
al. , 1986; Kirkland , 1988). However this can result in an 'anchoring' of bids within the
range of bids asked . Optimal bids should be set so that the lowest bid results in all
respondents accepting it, and the highest bid results in all respondents rejecting it.
Within thi s range, bid levels should reflect the distribution of bids so that, optimally,
each bid interval reflects the same proportion of the population.

Hypothetical bias
Hypothetica l bi as measures the influence of an artifi cial market against an actual
market on the valuations. The hypothetica l nature of the market in CV studies can
render respondents' answers meaningless if their declared intentions cannot be taken
as accurate guides or their actual behaviour. Some writers have looked at hypothetical
bias in term s of increased bid variance and low model reliability. Others view the use
of hypoth etica l markets as hav ing other di stinct problems. Research into hypothetical
markets and their predic ti ve ability has looked at attitude-behav iour relationships and
experiments wh ich examine substitution of rea l for hypotheti cal markets (Bann, 1998).

The Fishbein-A zjen attitude behaviour model ( 1975) looked at the links between
stated attitudes and actua l behaviour. In order to minimi se hypothetical bias, thi s
model argues that the spec ified attitude (WTP scenario) must closely correspond to
the specified behaviour (the precise good behaviour). It argues also that predicti ve
power will be greater the fewer the influencing relationships between a component in
the model and behaviour. Finally, it notes that where a respondent is dealing with
familiar behavioural situations, attitude will be a better predictor of behaviour.

Thayer ( 1981) used a site substitution measurement technique in conjunction with a
bidding game when valuing welfare loss to check for differences between the
hypothetical and actual results. He found the difference due to hypothetical bias to be
insignificant. Correct design will alleviate most of the problem.
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A survey of experimental tests reveals that by using a WTP format instead of a WT A
format, hypothetical bias, which may be a significant problem in WTA studies, can be
reduced to an insignificant level. The tests usually compare the hypothetical bids with
bids obtained in simulated markets where real money transactions take place. Results
from such studies suggest that the divergence between actual and hypothetical WTP is
much less than that for WTA, the reason being that respondents are more familiar
with payment rather than compensation scenarios (Hanley, 1990).

Strategic bias
Strategic bias arises when respondents deliberately understate their true preference
(WTP) for a good, or exaggerate the amount of compensation they would really need.
Strategic bias depends on the respondent's perceived payment obligation and his or
her expectation about the provision of a good. Where individuals actually have to pay
the repo11ed WTP values, then there is the temptation to understate their true
preferences in the hope of a 'free ride' (i.e., the opportunity of benefiting from the
provision of a public good without contributing to it, or the chance of paying less for
an environmental change than it is really worth to them). Alternatively, if the price to
be charged for the good is not tied to an individual's WTP response, but the provision
of the good is, then over-repo11ing of WTP may occur in order to ensure provision.
Another motive would be to use the survey to register a protest at the idea of a charge
for something they would expect to enjoy free (a protest response).

Empirical investigations of strategic bias are well documented. One approach of
testing for strategic bias argued that if true WTP bids are theoretically nom1ally
distributed then strategic behaviour would bias this distribution towards zero
(Brookshire et al, 1976).

Minimisation of occmTence of strategic behaviour can be achieved by framing the
CVM questions in an incentive compatible way such that this type of behaviour is not
induced. One particular approach is to ask respondents to make bids for a good under
three scenarios - only the highest bidder gets the good; everyone gets the good if WTP
is above a certain level; everyone with a positive WTP gets the good. The first
scenario is assumed to give true WTP, the second has a weak free rider incentive and
the third a strong one.
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Empirical evidence suggests that the latter two scenarios do indeed produce WTP
va lues below their true level. Such findings tend to come from open ended format
questions rather than di screte response approaches, where free riding behaviour is
likely to be minimi sed. Some authors suggest impl ementation of a property rights
approach, in which respondents receive provision of a good relative to their given
WTP. This removes the tendency to free ride. This is not applicable to most
env ironmental public goods for which non-use and altrui stic values act as a
disincentive to free ride.

Besides trying to reduce the Iikel ihood of strategic bias, economists have been keen to
test for its presence. Two approaches are poss ible. First, one can

examine the

distribution of received bids and compare this with the hypothesi sed di stribution of
true bids (Brookshire et al., 1976). Strategic behaviour is assumed to flatten the
di stribution as relatively more high and
understatements).

low bids are made (over- and

egative bids arc excluded, so that negative valuations accumulate

as zeros. This tends to skew the di stribution. Brookshire et al. assume that the true
distribution is normal, concluding from this that there is no strategic bias in their
sa mpl e, but the true distribution might equally be bimodal. However, even if one
observed a concentration of very high and very low bids, this could be caused by
other factors such as undetected protest bidding. Very high values may in any case
cancel out very low va lues (Han ley et al., 1997).

The second approach is to include questions to test for bias in the survey. This was
done by Rowe et al. ( 1980): respondents were offered the chance to rev ise their bids
fo llowing information on the mean bid recorded in the sample. Thus an individual
who did not believe that their bid would actually be collected, but who wanted the
environmental improvement to go ahead, might drastically increase their stated WTP
in order to raise the mean bid, if they also thought that the actual decision over
whether or not the environmental improvement wou ld be provided would be based on
this sample mean.

One common way of counteracting strategic bias is to ask respondents a 'yes' or 'no'
question about whether they would be wi lling to pay a particular sum (dichotomous
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choice). Other precautions against strategic bias can also be taken. Respondents
should not be told that payment by others would be compulsory, but should be told
that the provision of services would depend on the demonstration of adequate WTP.
They could be told that if they exaggerate the amount they would be WTP, they may
not be able to afford it if that amount were really charged. Conversely, if WTP were
understated, then the se rvice might not be provided. The latter also bring an undesired
outcome. Another suggestion may be to get respondents first to understate and then
overstate their true bid (using appropriate incentives) and then using the resul tant
interval of bids as gui dance for poli cy makers. This however implies the acceptance
of strategic behaviour within CVM (Hanley et al., 1997).

Mitchell and Carson ( I 993) argue that strategic behaviour is more likely in mail
surveys than in telephone or interview surveys, as respondents have more time for
'strategising' in the first case. They conc lude that, on balance, strategic bias is of
minor importance in well-designed CVM studies, especially as informational
requirements for strategic behav iour are high. Recen t findin gs from game theory and
from experimental economics indicate that truth-telling may be optimal in revea ling
preferences over public goods in many ci rcumstances (Evans and Harris, 1982;
Hanley et al., 1997).

Overall strategic bias problems have not been found to be a signifi cant problem

111

practice.

Interview and respondent bi as
The way interviewers conduct themselves can influence responses. Another variant of
the problem is comp Iiance bias, which arises when a respondent tries to guess the
correct answer or tries to answer without giving the problem proper consideration. To
minimise this problem, interviewers should be well trained, and they should follow
the wording of the questionnaire exactly, with the respondents being offered a choice
of prepared responses.

Payment vehicle bias
WTP replies may be biased by the choice of payment vehicle specified in the
question; for example, cash price, entry charge, indirect tax, property tax supplement,
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voluntary donation, once and for all current charges. This is referred to as instrument
bias. On the other hand, the 'bias' between various fom1s of payment may reflect
people's genu ine preferences. Thus, they should not be disregarded or corrected for.
To minimise this bias, controversial payment vehic les should be avoided and the
payment method should be as realistic as possible (Bann, 1998).

Pa11 or Whole bias (Embedding)
One common error is for the respondent to confuse the subject of the enquiry with
other, wider, questions that arise in hi s or her mind. There is evidence to suggest that
people have problems understanding certain kinds of questions that depend on
insights into their own feelings or their memory of events or feelings. This is often so
with environmental issues which evoke deeply held moral, philosophical and religious
beliefs. Respondents may interpret a hypothetical offer of a specific good or service to
indicate an offer for a broader set of similar goods and services. This is also referred
to as the embedding problem si nce the value of the good being sought is embedded in
the va lue of the more encompassing set of goods or services reported by the
respondent. If, for example, people were asked their WTP for the preservation of a
particular natural habitat, their answer may betray their va lues for the whole of that
natural habitat in the country (or even in the world, in the case of threatened species).

The only safeguard against this bias is for the background information to be clear that
the questions relate solely to the case in point. This problem is indicative of an even
broader problem with obtaining accurate answers. For a single ind ividual the total
amount he or she is willing to pay for improved environmental goods and services
may be determined by the composition or components of the total set of
environmental projects and policies to be funded. However, this information is
unlikely to be obtained from the aggregation of val ues based on a set of CV studies
designed to measure individuals' preferences for narrowly defined environmenta l
goods.

Design bias
Design bias derives from the information presented to the respondent, the sequence of
presentation, the bidding in strument and the starting point of such bidding.
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2.7

Summary

Looking at the various non market valuation techniques, the use of conventional and
surrogate market approaches seem to be inappropriate for this study, since many of
the benefits accruing from flood protection cannot be traded in the market and they do
not ha ve substitute goods or serv ices.

Since the provision of a flood protection scheme is a public service, it is therefore
important to take into consideration the preferences of the people concerned on the
issue. The Contingent Valuation survey approach is preferred to other techniques as it
allows for the involvement of the public in the deci sion making process. The decisionmakers, in essence make decisions on the behalf of the public and the use of thi s
approach wi ll ensure accountability and transparency on their part.

The use of CVM gives results that are comparabl e to those obtained from other nonmarket va luation techn iques. It also requires less data collection compared to other
techniques. There are also certa in val ues and situations that are suitable for eva luation
by the CVM but not by any other technique. Based on these reasons it is considered
most suitable to use the CVM for the valuation of indirect benefits from nood
protection.

Due to inherent biases such as starting point bias, and the fact that the bidding game
eli citation method requires that personal interviews be unde11aken, the use of the
bidding games in thi s CVM study is considered inappropriate. The direct elicitation
method of WTP is preferred to the other methods, as it allows for more the
implementation of more survey methods and it does not suffer from inherent starting
point bias.

The open-ended format of the WTP question 1s not considered to be the most
appropriate format for this CV study because the individuals would find it very
difficult to place a value on something that not normally traded in the market. The
Dichotomous choice format is therefore a better option because it simplifies the
valuation process for the respondents by asking them to either agree or di sagree to
paying a specified amount of money towards indirect flood protection.
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Personal interviews, although accurate are normally very expensive and time
consuming. The self administered mail survey approach is however cheaper and less
time consuming. As the financial resources and time is limited for this research , the
mail survey method is chosen to be the most appropriate approach.

For the purpose of thi s research the Contingent Valuation method has been chosen as
the most appropriate technique to use for the quantification of indirect benefits from
flood protection . In particular, the Dichotomous choice format of the Contingent
Valuation Method wi ll be used in the form of a mail survey.
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Chapter 3

The Lower Waikato Area
3.0

Introduction

The Waikato River, the longest in New Zealand, is located in the central North Island.
Rising on the slopes of Mount Ruapehu in Tongariro National Park as the Tongariro
River, it flows north through Lake Taupo and, issuing from the lake's north-eastern
corner, tumbles over Huka Falls and flows north-west to enter the Tasman Sea south
of Auckland at Port Waikato. The ri ver is 264 miles (425 km) long. It has a gentle
gradient and carri es a heavy load of ash from the volcanic highlands. Looking at the
map of the Waikato catchment we can see that numerous lakes and lagoons have been
formed along the lower reaches of the Waikato River.

The Waikato Ri ver has a total catchment area of some 14,250 kn,2. The si ngle largest
tributary of the Waikato River is the Wai pa River, originating in the Rangitoto Ran ges
in the southern King Country. The Waipa Ri ver has a catchment of some 3050 km 2
and flows in a generally northerly direction through the townsh ip of Otorohanga and
the settlements of Pirongia and Whatawhata to join the Waikato River at

garuawahia

(Environment Waikato, 1997).

3.1

The Lower Waikato Catchment

The Lower Waikato Ri ver is the pa1t of the Waikato River that extends from
Ngaruawahia to the Waikato Heads. Before it reaches Ngaruawahia the ri ver is
generally confined within a well-incised channel. At Ngaruawahia the flood plain is
low and wide, and the river becomes wider and slower flowing . Lakes and wetlands
dominated the Lower Waikato flood plain in its natural state, however today much of
this land has been drained and brought in to agricultural production. The river widens
out and branches in to many smaller channels threading their way through countless
small islands below Taukau before entering Maioro Bay. The river exits from Maioro
Bay into the Tasman Sea via a single narrow channel at the Waikato Heads.
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The Lower Waikato area has a flood plain of approximately 36,400 hectares
domi nated by la kes and wetlands. A considerable area had been developed for
agricultural production, but production in the past has been severely affected by
regu lar flooding.

The flood plain consists mainly of alluvial or peat based flats. With very little fa ll
through the river system, the slow flowing Waikato river remain

hi gh for a

considerable period and lem·es behind extensive long term flooding or ponding which
takes weeks to evacuate.

The Manga\\'ara River catch ment is in cluded within the LWWCS. Most of the
Mangawara part of the scheme is not affected by flooding of the Wa ikato Waipa
Rivers, but by fl ooding from its O\\'n catchment, with relatively explosive run-off
from th e hill country. Rcl ati ,·ely

S\\

i ftl y flowing streams cause flooding o,·cr a

considerab le area of allu,·ial. peat, and clay based fl ats, with in most cases, flood
\\'aters quickly receding, in contrast to the much longer li ved flooding in th e Lower
Waikato.

3. 1. l

T he Lower Wa ikato and \Vetla nds

The lowland plains of the \Va ikato northwards from Tc Awamutu to the Waikato
Ri ver mouth and the I lauraki Pl ains support a large and diverse number of wetlands,
including the t\\'O largest remaining wetlands (exc luding lak es) in the

orth Island.

The Waikato wet lands form an internationa lly important wet land complex , \\'ith many
different wetland types, each wi th a diverse and often unique biota.

In its widest sense the term wetlands includes "permanently or temporarily wet areas,
shallow water and land-water margins. They are characteri sed in their natural state by
plants and ani mals that are adapted to li ving in wet conditions" (S tephenson et al ,
1983). The Resource Management Act (199 1) definition of a wetland is similar and
includes permanently or intermittently wet areas, shallow water, and land water
margi ns that support a natura l ecosystem of plants and an imals that adapted to wet
conditions.
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At around 20,000 yea rs before present, the Waikato Ri ver cut into the Karapiro
Va ll ey and on emergence fro m the narrow gorge near what is now Cambri dge,
depos ited vast fa ns of allu vium through the Lower Wa ikato pl ain s. The ri ver was very
mobil e and created a se ries of channels and depress ions ac ross the pl ain s, damming
ex isting streams and ri vers which led to the fo rmati on of many lakes. Larger
depression

were lined with impermeab le pum ice si lts and became wate rl ogged

swa mps (N IWA, 1997).

3.1.2

Influence of Maori

Ev idence of human ac ti vity in the Lowe r Wa ika to da tes bac k to at least 700 yea rs ago,
wi th widespread deforestation of low land areas . Much of the area not occ upied by
lakes, swamps and bog was covered wi th manuka sc ru b, or fe rnl and vegetation
(Cranwell , 1939). Modification of wet lands wou ld have been restricted to loca li sed
act ivities li ke damming or drainage . The wetlands offered a substantia l resource to
pre-E uro pea n Maori as a source of food, habitation and fl ax fib re, and also pa si tes
and as caches fo r vario us artefacts (Ba rr, 1996).

3.2

The Lower Waikato Waipa Control Scheme (LWWCS)

The Lower Wa ikato Waipa Control Scheme is a comprehensive rive r control scheme
des igned to prov ide flood protection and dra inage improvemen ts within the flood
plains of th e Lowe r Waika to and Wai pa Rive rs. T he pro tected areas can be seen in th e
map of th e LWWCS.

Ap prox imate ly 17,200 hectares of the original area of low-lying land in the Lower
Wa ikato is direct ly protected by the LWWCS. A n additi onal 16,500 hecta res receive
benefit from improve men ts to the waterways and ri ver channels and the Communi ty
Works des igned to co ntrol po nding areas. Th e LWWCS also provides protecti on to
approximately 8,300 hectares of ru ra l land within th e Mangawara Ri ver Va ll ey. In
additi on to protecting pa tora l land , the Sc heme provides protection to th e urban
settl ements of Te Kui ti, Otorohanga and Huntl y.

Th e main obj ecti ve of the Lower Wa ika to Wa ipa Control Scheme is to provide fl ood
protection to ru ra l ag ri cultu ra l land in th e Waipa and Lower Waikato Va ll eys and to
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provide individual protection for the towns of Te Kuiti, Otorohanga and Huntly
(Environment Waikato, 1997).

Protection is achincd by a cumbination of the following:
•

Stopbanks pro\ iding direct protection to ,pccific areas, including floodgates and
pump st,nions for C\ac·u,ning \\Cllcr ti·orn behind ,top banked areas (shmrn in the
map of the L \.V\\'CS ),

•

Willo\\ ckaring along ri,cr channeb "here infcstat1<H1 sc1crcly restricted llood

capacity
•

lrnprmcrncnts tu the clianncl oi° the Waikato Ri,cr including ri\cr training and
dredging

•

Comrol of the· 11atural pllnding and storage \\tlhin Lake \\iaibre. and the
\Vhangarnarino S\\·amp.
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3.2.1

Historical Background

Th e arri val of th e fi rs t European s

in

th e Waikato initiated attempts to modify and

control the Lower Waikato Ri ver. The Waikato Maori used the ri ver as a major
tra nspo11 route, and the co loni al government's military forces also used it durin g the
in vas ion of th e Waikato in th e I 860 ' s. fni tial attempts to contro l th e ri ver were large ly
directed at imp rov ing its nav igability. The first comprehensive survey of the ri ver
below Rangiriri was co nducted in 19 I 3.

In the past, the Lower Wa ika to Ri ver fl oodpl ain was poorl y dra in ed, low lying,
fl oodabl e lan d, wetlan ds and lakes. Much of thi s land was deve loped fo r agricul tura l
pu rposes with th e arrival of the Europea n. Th e Aka Aka Dra inage Boa rd held its
in augura l meeting in November I 895 , and was, as far as can be ascerta in ed , the first
such boa rd in New Zea land. The first au thority charged with cont ro lling the river fo r
both nav igati on and fl ood co ntrol purpo ses was set up as ea rl y as 19 11 . The Waikato
Ri ver Boa rd met with limited success in its acti vit ies and the effects of river tra ini ng
wo rks ca rri ed out by the Board was the subj ect of a co mmi ssion of in qu iry held in
19 17.

A further co mmi ss ion, th e Auckland Ca nals and rnl and Waterways

Co mmiss ion , estab lished in 192 I , recommended the aboliti on of the Waikato Ri ve r
Boa rd, its works be ing severel y condemned . Until the late I 950 's there was no single
body respo nsibl e fo r managemen t or contro l of the Lowe r Wa ikato Ri ver th ough th e
Pub li c Wo rks Departmen t carri ed out a nu mber of surveys and in vesti gations re lated
to flood contro l and drainage (E nviro nment Waikato, I 99 7).

Durin g the I 950 ' s the low natural level of pro tecti on aga in st fl oodin g of large areas in
the Lower Wa ikato was clearl y emphasised by fl oods in 1953, 1956 and 1958. The
greatest of these flo ods was th at of I 958. In addition to inundating rural agri cultural
land for lon g periods, thi s fl ood caused severe damage within the boroughs of Te
Kuiti , Otorohanga and Huntl y (Waikato Vall ey Authority, 1983).

The form er Waikato Va ll ey Authority was created in 1956 in an atmosphere of
urgency, with the spec ifi c obj ecti ve of controlling flo oding in the Lower Waikato and
Waipa Catchments. The wea lth of hydrological data coll ected during the 1958 flood
allowed the WVA to produce a comprehen sive proposa l for a flood control scheme
for the Lower Waikato and Waipa Catchments. These proposa ls were set out
55

111

a

Chapter 3: The Lower IVaikaro Area

report to the Authority in October 1959. They included a detai led strategy for
stopbankin g, channel improvements and control of natural storage to protect flood
prone land in the lower Waikato. Jn addition, the proposal ca ll ed for indiv idual
protection for the townsh ips of Tc Kuiti , Otorohanga and Huntly, and outlined
proposals for channel improvements to the Waipa River (Environment Waikato,
1997).

After obtaining approval from the go\·ernmcnt, the LWWCS started in 1961 . The
Scheme was commenced under a deed of agreement signed by the Waikato Valley
Authority, the constituent Counties and Drainage Boards, and the Crown, in the earl y
I 960's. A major review of the scope and financing arrangements of the L WWCS was

undertaken in 1976 and 1977, and final decisions were made on those works to be
included in the Scheme and those to be removed. At this time new deed s were signed
which superseded the previous deed. All the agreed works were substantiall y
complete by I 982. The total replacement cost of the Scheme in today' s values is
approximatel y SI 35 mi] li on ( En vironment Waikato, 1997).

Once the Scheme was compl eted in 1983, the Waikato Valley Authority undertook a
major re\·ic\\' which validated the hydrological and hydraulic performance of the
Sc heme and confirmed th e econom ic justification for the works.

The reorgani sation of local government in 1989 resul ted in the Waikato Catchmen t
Board (the succes or to the Waikato Valley Authority) bein g ama lgamated with the
Hauraki Catchment Board, all drainage boards in the Waikato Reg ion , and numerous
other small local bodi es to form the Waikato Regional Council. The overall
respons ibili ty of the Lower Wa ikato Waipa Contro l Scheme was then tran sferred to
the Waikato Regional Council.

In th e late l 980's and early I 990 's concerns regarding the level of maintenance of the
Scheme and its abi lity to perform to design standards began to emerge. In 1990 the
Waikato Regional Council conducted an audit of the structura l condition of the
Scheme works. Thi s audit confi rmed that deficiencies existed (Environment Waikato,
1997).
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3.3

Research A rea

In thi s study we attempt to estimate the benefits from flood protection recei ved by the
indirect benefi ciaries of the LWWCS. For this purpose the indirect beneficiaries of
the scheme had to be iden tifi ed first. With the help of the land class ifi er in the region
and Environment Wa ikato's Geograp hica l Information System the indirect benefit
areas were identifi ed.

3.3.1. The Indirec t Benefi t Areas
According to Boyes Ca mpbel I & Associates (200 I), land in these areas are considered
to derive an indirect benefit from the LWWCS due to proximity to the protected fl ood
plain. Jn ge nera l terms, th e area comprises of flat to undul ating and hill y land ,
un likel y to be surrounded by flood water in th e absence of the sc heme works, but
neve rth eless with reliance to a greater or lesser degree on the ra nge of indirect
benefits. We can see from the map of the indirect benefit areas that the area is a more
or less conti guous one, ex tendi ng from the catchme nts of th e Mangawa ra in th e eas t,
and Lakes Waahi and Whangape in th e west, to the Waikato Ri ver mouth ,
encompassing all of the local ca tchmen ts of the flo od plain.

There is a co nsiderab le range in the degree of the indirect be nefit obtained in the
va ri ous locations within the indirect benefit area. For thi s purpose the indirect benefit
area ha s been split up into three different classes :

3.3.1.1 /11 direct be11 efit area A

Thi s land is within close proximity to th e protected flood plains, and ranges generally
from fl at to undul ating to very easy hill y in contour. lt is land that is used, or has the
potential to be used, in conjunction with land of the protected flood plain . It has the
greatest re liance on the infra structural , eco nomic, and com munity facto rs as set out
herein, and land use is likel y to be dairying or cropping. Productivity is generall y
high, apart from so me mall areas immediate ly contiguous to the protected flood
plai n, where product ivity may be moderate.
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3.3.1.2 Indirect benefit area B

Thi s is land , which is situated m close proximity although generally within I 0
kilometres of the immediate flood plain area. It is lesser quality land, generall y hill y
in contour and likely to be used for sheep and cattle farming. It retain s a moderate
reliance on infrastructu ral protec tion on and through the flood plain, but with a ra ther
lesser ben efit from community protec tion . It is likel y to be used for dairy and
cropping purposes, it is of high productiv ity potential and will ha ve some economic
linkage to the land on th e flood pl ain with an interest in sustaining a viabl e loca l
econom y.

3.3.1.3 Indirect benefit area C

This is land relativel y remote from the protected flood plain. It is genera ll y lesser
quality; steep hill y land utili sed for sheep and beef far min g. There is limited eco nomi c
link age to the flood plain , and co mmu ni ty protecti on is of lesser importance. There is
however, a re li ance on the protection of the infrastructura l assets, particularly th e
mai n transport routes and co re services, to a greater than that wh ich pertains in the
wider ca tchment beyond Nga ru awa hi a. The land li es genera ll y at the eastern and
western extrem iti es of the project catchment, but mainl y within 20 kil ometres of the
flood pl ain . Severe flooding of pre-scheme magnitude in the area between Huntly and
Tuakau could be expected to have effect on the econom ic and soc ial li ves of property
owners .
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Chapter 3: The Lower Waikato Area

3.4

Summary

In this chapter some infom1ation on the Lower Waikato area m general has been
provided. A description of the LWWCS and it history has been outlined. The indirect
benefit areas of the scheme which are of main interest for this study have also been
identified and described. In the next chapter, the process of undertaking the
Contingent Valuation survey for this study is explained.
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Chapter 4

Methodology
4.0

Introduction

The method chosen for this research is Contingent Valuation, as discussed in Chapter
2. The Contingent Valuation Method is undertaken through the form of a survey. It
relies on people's valuation of changes in their circumstances given a hypothetically
constructed scenario. This chapter discusses the benefits to be valued, the
development of the survey , the relevant population and the survey's implementation.

The purpose of the survey is to help estimate the value of indirect benefits that
residents gain from the current flood protection provided by the LWWCS.

4.1

Identification of Benefits

The benefits from flood protection schemes are significant and wide-ranging. These
benefits can be broken down into two basic types: direct and indirect benefits.

4.1.1

Direct Benefit

Direct benefits accrue to the people living in the floodplain area that would flood if
the scheme were not in place. The LWWCS provides direct benefits to private land
and property by providing flood protection from the main rivers and tributary streams.
The direct benefit area covers both urban and rural properties. Without the protection
from the LWWCS, property in the direct benefit area would be totally or partially
flooded.

The Rating Powers Act of 1988 provides the Council with a specific mechanism for
rating flood protection and drainage schemes. In particular Section 41 , which states:

41 (2)

Where the rate is in respect of works for the protection of land from flood or erosion
or for the conservation of soil or the management of water, a Board shall for the
purposes of subsection (I) of this section, give consideration to:
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(a) In relation to direct benefit,(i)

accruing from the works concerned and the responsibility, the likelihood,
frequency, depth, and severity of flooding and erosion; and

(ii)

The likelihood, frequency, and extent of damage to land and the
improvements to land; and

(ii i)

The improvement of drainage; and

(iv)

The need for water management general ly,ln relation to the actua l and potential uses of land and by reference to the
advantages for their care and maintenance.

4.1.2

Indirect Benefit

These kinds of benefits accrue to third pa1ties (those not directly protected by the
scheme) and can often accrue col lecti vely and widel y throughout the region. In the
event of a flood , the prope,t y fa lling in the indirect benefit areas would not be fl ooded
but access, communi cation lines and peace of mind could be affec ted in the absence
of the LWWCS.

The proposed benefit categorisation of the Lower Waikato Waipa Control Scheme
splits up the Indirec t benefit into Local Community benefits and Regional Communi ty
benefits.

Loca l Co mmunity Benefit

People w ithin the catchment boundaries, which hi storicall y have not been affected by
flood s but li ve in close proximity to the protected floodplain area, receive indirect
benefits from the flood protection scheme. This type of indirect benefit is called the
local community benefit.

Ind irect benefits resulting from the Scheme to the local community within the vicinity
of the Scheme include:
•

Communication assets including roads, electricity, water and telecommunications
are protected, giving them confidence to create the need for the amenities and
services that follow.

•

As a result of direct benefits, indirect benefits also accrue to all those who use and
rely on the Lower Waikato region for the many services and amenities it provides.
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•

Confidence within local community to reside, work and invest in tum generating
further economic activity.

In the Lower Waikato Region classifiers have interpreted the Local Community
indirect benefits to also include other parameters such as:
•

Provision of an adequate flood warning system

•

Maintenance of an institutional capability for dealing with flood events

•

The genera l increase in va lues which arises from increased production and
producti vity, and

•

Increased peace of mind.

Regional Community Benefit

The people living further away from the floodplain who benefit from increased
econom ic activity in the protected floodplain area receive a Regional benefit.
The Region al benefit is intended to recognise the relatively low level of indirect
benefit received by the greater Waikato region as a whole and it reflects the benefits
to the region from protection provided by the LWWCS.

The emphasis of thi s research ,s on the identification and estimation of the Local
Community indirect benefit.

In relation to indirect benefits, Section 4 1 of the Rating Powers Act states:

41 (2) Where the rate is in respect of works for the protection of land from flood or erosion
or for the conservation of soil or the management of water, a Board shall for the
purposes of subsection (I) of thi s section, give consideration to:

(b) In relation to indirect benefit,
(i)

The establishment or preservation of economic units of land; and

(ii)

The protection or establishment of water, sewage, drainage,
electrical, gas, and other services and of works, services, and
amenities to which rates from the land may be applied; and,

(iii)

The protection or establishment of communications and of any
other property, service, or amenity within or benefiting the land.
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The estimation of indirect benefits is acknowledged to be extremel y difficult and
subj ective. For example, Judge E B Anderson in his decision in the 1982 appeals
heard against the Wai hou Va lley Scheme classifi cation in respect to indirect benefit,
that: "No rigid formu la was prov ided by the classifiers nor, in my view can any such
rigid formul a be adopted" (Envi ronment Waikato, 1999).

Based on di scussions and consu ltations with people livi ng in the area, land classi fi ers
and Environment Wa ikato staff, the fo ll owi ng were identified as impo11ant and
relati ve ly s igni ficant ind irect benefits accrui ng to people in the Lower Waikato:

•

Protection of roads and access

•

Protection of lines of communication

•

Provision of a flood warning system

•

Pro tecti on of rec reationa l and conservation areas, and

•

Peace of mind.

T hese are the main benefi ts that the Con tingent Val uation conducted in this study sets
out to quanti fy.

4.2

Contingent Valuation Design

In 1992, the United States

ational Oceanic and Atmospheric Adm inistration Agency

(NOAA) un dertook a high level rev iew regarding the va lidity of the CV method. The
panel concluded that CV could be use ful , however certain practices would seem to be
v ital for the generati on of reliable wi llingness to pay estimates. The panel's report on
their findin gs was publ ished in January 1993 (Federal Register, 1993). NOAA
Recommendations have had a significant influence on what is considered "best
practice" in undertaking a CV study, their findin gs have been developed into a set of
proposed guidelines for future legally admiss ible CVM studies.
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The principal recommendations were as follows:
1. A dichotomous choice format should be used .
2. A minimum response rate from the target sample of 70 percent should be
achieved.
3. Personal interviews should be employed, with some role for telephone interviews
in the data gathering stages.
4.

Willingness to pay measures should be sought, rather than willingness to accept
compensation.

5. After excluding protest bids, a test should be made of whether willingness to pay
is sensitive to the change in the environment.
6. CVM results should be calibrated against experimental findings, otherwise a 50
per cent discount should be applied to CYM results.
7. Respondents should be reminded of their budget constraints.
(Federal Register, 1994)

These measures are, at the very least, a rather strange mixture of theoretically based
recommendation and crude rules of thumb. According to Hanley et al. (1997), "it
would be unfortunate if all CVM practitioners felt constrained to stick to these
guidelines in future research" , since the guidelines can be quite hard to follow.
Therefore in this research we try as much as possible to stick to these guidelines, but
do not constrain ourselves by them.

4.2.1

Survey Population

An important step in developing a Contingent Valuation survey is to identify the
population that is likely to be affected by the proposal (Mitchell & Carson, 1993).
Since the majority of the indirect benefits of the flood control scheme rest with the
local community, this makes them the relevant population. In New Zealand the people
who potentially benefit from the scheme are also required to pay for it.

The indirect beneficiaries of the L WWCS as identified by the land classifiers and the
availability of a computerised Geographic Information System (GIS) enabled the
development of a classification where the direct and indirect benefit areas could be
expressed separately. Furthermore, the indirect benefit areas were broken down into
three different classes (A, B and C), based on among other things, the distance from
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the scheme area and elevation of land. With the help of the GIS and the Waikato
Regional Counci l's databases, the people and ratepayers living in the indirect benefit
areas were identified and their addresses were obtained.

The amount people are willing to pay for the benefits from flood protection reflects
their valuation of the benefits they receive. This is because the perceived va lue of a
good stems from the benefits it yields. The Contingent Va luation method works by
getting people to think about these benefits before they determine the value of the
good to them . However, hi storically flood control schemes have been at least partially
finan ced through rates. The person who pays the rates for a premise, may not occupy
that premise. The ratepayer in such a case would not be the principal beneficiary of
the serv ices of the system, rather the tenants or occupiers would. Since the occupiers
would experience the bene fits, it is them and not the absent ratepayer that need to be
surveyed.

4.2.2

Sampling Procedure

The total number of addresses provided by the Regional council was approximately
1500. Assuming a response rate of 40 percent, it was decided that for thi s survey the
goal was to collect about 300 observations. Recent surveys that have employed the
CVM have achieved response rates between 35 and 50 percent (Coursey, 1998;
Stumborg et al , 2000 ). This is therefore a reasonable good figure in regard to finances
available to carry out the research. It therefore required that a total of at least 300/0.40

= 750 potential respondents be contacted.

4.2.3

Survey Objectives

The objectives of the survey provide the primary direction to determine what format
of CVM is best. The objectives are:
1. To obtain an accurate indication of the willingness to pay for flood protection to

indirect beneficiaries.
2. To gather information to determine the most significant factors influencing the
amount an average household is willing to pay.
3. To gather people's opinions and attitudes towards paying for flood control in the
Lower Waikato.
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4.2.4

Survey Method

Contingent Valuation surveys are conducted usmg personal interviews and mail
questionnaires. The form or method that is chosen to conduct the survey will depend
on the survey population, the objectives of the survey and the constraints to
undertaking the survey.

Many researchers believe that the best way to survey people is by means of a personal
interview, which involves an interviewer soliciting infom1ation from a respondent by
asking prepared questions. A personal interview has the advantage of having a higher
expected response rate than other methods of data collection. Jn addition , there will
probably be fewer incorrect responses resulting from respondents misunderstanding
some questions, because the interviewer can clarify misunderstandings when asked to.
The interviewer must however be careful not to say too much for fear of biasing the
response. It can be difficult for an interviewer to always appear neutral when
conducting an interview (Kolstad, 2000). To avoid introducing such biases as well as
to reap the potential benefits of a personal interview, the interviewer must be well
trained in proper interviewing techniques and well informed on the purpose of the
study . The main disadvantage of personal interviews is that they are expensive and
time consuming, especially ,vhen travel is involved. The NOAA Panel has however
recommended personal interviews be conducted whenever possible. The advantage
personal interviews have over mail questionnaires is that the interviewer can tailor the
question to a respondent's circumstances (Mitchell & Carson, 1993).

A telephone interview is usually less expensive, but it is also less personal and has a
lower expected response rate.

A third way to administer surveys is to use a self-administered questionnaire, which is
usually mailed to the sample of people selected to be surveyed. This is a relatively
inexpensive method of conducting a survey and is therefore attractive when the
number of people to be surveyed is large. Compared to telephone and personal
interviews, mail questionnaires have the disadvantage of low response rates and
sample selection bias. The significance of these disadvantages can be reduced if the
questionnaire is well designed. Studies in the past have found that non-response is
often associated with lack of interest in the topic of the survey. Most of the other
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shortcomings of mail surveys may be overcome if the respondents are famil iar with
the good being valued (Mitchell & Carson, 1993).

Given the large sample population chosen to obtain a wide range of answers to
attitude questions and the financial and time constraints, the administration of a
dichotomous choice format by mail su rvey CV was the best choice.

4.2.5

Q uestionnaire Design

Whether a questionnaire is self admini stered or compl eted by an interviewer, it must
be well designed. In order to ensure the highest achi evabl e response rates in the mail
survey, we have adopted the elements of the Total Design Method (TOM ) as
described by Don Dillman ( 1978) in hi s procedures for implementing mai l surveys.
The theory underlyi ng the TOM is socia l exchange, which suggests that the likelihood
that indi viduals wi ll respond to a survey questionnaire is a function of how much
effort is req uired to respond, and what they feel they are li kely to get in exchange fo r
compl eting the questionnaire.

T he basic elements and procedures of the TOM are:
•

Mi nimise the burden on the respondent by designing questi onnai res that arc
attractive in appearance and easy to complete; printing mail questi onnai res in
book let format; placing personal questions at the end; creating a vertica l flow of
questi ons; and creating sections of questi ons based on their content.

•

Personalise all communication with the respondent by printing letters and
enve lopes individua lly, using blue ball point pens for signatures and a first c lass
stamp on outgoing and return envelopes; and constructing a persuasive letter.

•

Provide informatio n about the survey in a cover letter to respondents,
interviewers, and clerica l personnel. If possible, also send out letters in advance to
informi ng respondents that a survey is forthcoming.

•

Follow-up contacts of non-respondents are essential.

The professional image of the questionnaire is highly influential in enhancing the
importance of the survey to the respondent. The end result must be aesthetica ll y
pleasing whi le maintaining question and page structure to keep respondents from
skipping indi vidual items or whole sections of the questionnaire.
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An attempt was made to make the questionnaire as short as practicable. A covering
letter was sent with every questionnaire giving an introduction and explaining the
survey purpose. An explanation of the study topic, the benefit to the community of
which the respondent is pa1t, and the importance of the respondent to the survey's
success, are all emphasised (Dillman, 1978). The letter was printed on Massey
University letterhead to emphasise th e non-commercial nature of the survey and the
reputable stature of the institution from which the survey is conducted (see Appendix
4).

On the first two pages of the questionnaire, the background of the survey topi c was
given. This is informative and sets the scene for the rest of the survey. It provides
respondents with a desc ri ption of the flood control scheme, so they can start thinking
about their own experiences, their va lues and their subjective risk of adverse effects
from "inadequate" flood protection.

C lear in structions were provided for the completion of the questionnaire and attempts
were made to design the questionnaire to avoid clutter. The questions were asked in a
logical order and grouped into sections. Each section was introduced to allow the
respondents to chan ge mental gear. The question s were phrased as neutrally as
possi ble, so as not to lead the respondents towards any particular answer. Sensitive
questions (for example: about age or income) were placed towards the end of the
questionnai re as they could alienate the respondent if placed in the begi nning of the
questionnaire. The questions were written in simple english to ensure clarity and
avoid jargon, so that the rec ipient co uld easily understand them. Too many skip rules
(for example: if you answered "Yes" to this Question, go to Question 10) can
introduce confusion and make questionnaires more difficult to complete and for this
reason were avoided as much as poss ibl e.

The tick boxes were made large enough for a good size tick and sufficient space was
provided for written answers so that the respondents did not have to compress their
writing. Respondents were also asked for comments on various questions. This helped
capture points of concern to the respondents which were not covered in the
questionnaire.
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4.2.6

Survey reliability and validity

The single most effective way of enhancing a survey's reliability and validity and one
of the principal means of reducing bias is pre-testing. Pre-testing can help avoid bias
by making the questio nnaire clearer and providing people with the information they
need to make their decisions (Mitchel l & Carson, 1993). The

OAA panel in their

review on the va li dity of CVM have also emphasised the impo11ance of exhaustive
pre-testing of the survey instrument before the actual survey is conducted (Kolstad,
2000).

Using focus groups in one's pre-test helps to understand how and what people are
va luing. Further samples should be split so that the dimension of a particular item in
the questionnaire can be asked in different ways. It is then possible to test if the
phrasing of the question affects the answer or value provided, but thi s adds to the
number of completed surveys needed for stati stical sign ifi cance. The cu rrent state of
the art favours mail s surveys, but only if all the conditions of proper survey design are
sati sfied. There are three kinds of va lidit y tests:

1. Content validity foc uses on the word ing of the questions in the actual survey.
2. Construct validity results when a survey's questions are consistent with economic
theory.
3. Criterion validity relics upon comparisons with laboratory experiments.

For this study a pre-test pi lot survey was sent out before the main survey. As specified
by Dillman ( 1978), it comprised of checking the survey with professionals trained in
the area of non-market valuation, those who were knowledgeable in the area of flood
control (Environment Waikato staff) and the people in the area. This was done in
order to first ly, test the questionnaire and to ascertain that all questions were answered
in the required way and secondly, to obtain an indication of a range of bids that were
to be used for the dichotomous choice wil lingness to pay question in the main survey.
For this purpose the willingness to pay question in the pilot survey was open-ended. A
total of 25 potential respondents were sent questionnaires. The last question in the
pi lot survey sought opinions on the structure and composition of the questionnaire.
These questions acted as feedback to pinpoint potential prob lem areas that could be
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modified in the main questionnaire prior to sending it out. The pilot survey was
nd

posted out on the 22 Jun e, 200 I with a cover letter and a freepost return envelope.

After two weeks, 10 of the questionnaires (40 percent) had been completed and
returned while 2 (8 percent) were sent back having not found the address. Responses
to the willingness to pay question ranged from £0 to $200

Table 4.1

Pilot survey Respon ses

Pilot Survey

4.2.7

Number

Proportion

Valid responses received

10

40%

Responses not received

13

52 %

Returned having not found address

2

8%

Total Questionnaires sent

25

100 %

Questionnaire Implementation

After an ana lysis of the responses and comments made by respondents in the pilot
survey, the questionnaire was adjusted and finalised before it was sent to the sam pl e
population. The main questionnaire \\'as posted on the 61h August 200 I with an
introductory letter and a frcepost return envelope. Envelopes and cover letters bore
the official Massey University, School of Applied and International Economics logo,
to promote a professional image and thus reinforce the importance of completing the
questionnaire.

Table 4.2 shows the range of bid values and the corresponding number of
questionnaires that were sent out to the households / businesses in the survey area.
There was no particular formula used to dete,mine the number to be assigned to each
bid. It was however logical to assign a higher number of questionnaires to higher bids,
as the probability of respondents' willingness to pay would decrease as the bid
increases.
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Table 4.2

Questionnaire distribution by Bid
Bid $x
I
5
10
15
20
25
30
35
40
50
60
70

Distribution of
Questionnaire
10
15
25
50
50
50
50
50

so

50

so

60
65
70
75
80
800

90
110

ISO
200

Two weeks after th e quest ionna ire was posted, a reminder letter was sent out to all
that had not responded to the survey. This resulted in an increased number of
responses received back. Researchers have used a number of methods to increase
response rates which includes another copy of the survey being posted out with the
second reminder letter, the use of a registered letter with a replacement survey or the
use of follow up phone call s to non-respondents (Dillman, 1978). The use of prepaid
monetary incentives has been found to increase the response rate in surveys to the
extent that they more than pay for themselves. Unfortunately monetary constraints did
not allow any of these approaches to be undertaken.

In total 800 questionnaires were posted out however 24 (3 percent) were returned not
finding the respective address or respondent. It was assumed that 776 reached the
desired households. Of those receiving a questionnaire, 24 1 responded in some form
giving a response rate of 31 percent. Given the monetary and time constraints limiting
the amount and methods of non-respondents follow up, this response rate was
acceptable as it is comparable w ith response rates gained by similar work (Omwenga,
1995; Do lan & Gi lbert, 1996; Coursey, 1998). Of those responding to the survey, 166
refused to pay the bid offered, giving 77 useable responses . This accounts for 31.5
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percent of those contacted in the survey. Twenty-nine respondents (3.63 percent)
returned their questionnaires but refused to participate for various reasons.

Table 4.3
Type of Response

Main survey responses
Number of respondents

Proportion

241

30.100

3

0.3 75

2

0.250

5

0.625

Felt not part of area

7

0.875

Do not reside in area

10

1.250

Others

5

0.625

Could not fi nd address

24

3.000

Non-responses

503

62.875

Total

800

100 %

Valid responses
[nvalid Responses

Refused to respond because:

Too old I ill health
ot concerned

4.3

Summary

In thi s chapter, the benefits from flood protection were di scussed and the process of
developing the survey questionnaire was explained in detail. The implementation of
the survey was al so discussed and the initial survey responses were presented. The
next chapter presents the responses and findings of the survey.
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Chapter 5

Survey Responses
5.0

Introduction

In thi s chapter the responses obtained from the Contingent Valuation survey are
presented and di scussed. The chapter shows how the data and people's perceptions
regarding flood control in the area were compiled from the survey. The basic
stati stical inform ation is presented.

5.1

C haracteristics of respondents

Tab le 5.1

presents a summary of the socio-economic characteri stics of the

respondents. It shows that 67.6 per cent of the respondents were male and 32.4 per
cent were fema le. The table indicates that fanners or dairy farmers in the area
completed 41. 7 per cent of the questionnaires, and 9.1 per cent of the respondents are
retired. The table also shows that a large proportion of the returned questionnaires
(38.3 per cent) were completed by respondents belon ging to the over $60,000 income
group. Apa11 from the over S60,000 income group, the households are almost equall y
di stributed among the remaining income groups. The smallest proportion (4.7 per
cent) came from the group with income less than $ 10,000.

Households with two members occur most frequently in the sample population, giving
a proportion of 63 per cent ( 151 households). Seventy-five of the respondents (31. 1
per cent) are in the 40 to 50 years age range, which is the largest age group. They are
foll owed by the 50 to 60 year age group, where the number of respondents are 52
(2 1.6 per cent). The above 70 years age group that participated in the survey

represented 6.2 per cent the respondents.
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Table 5.1

Characteristics of respondents
Number of Respondents

Proportion

Female

78

32.4

Male

163

67 .6

Farmer

78

32.4

Dairy Farmer

20

8.3

Retired

22

9.1

Other

121

50.2

Less than $ 10,000

10

4.7

$10,000 to$ 19,999

23

10.7

$20,000 to $29,999

23

10.7

$30,000 to $39,999

23

10. 7

$40,000 to $49,999

26

12 . 1

$50,000 to S59,999

27

12.6

$60,000 and over

82

38.3

Less than 30 years

38

15 .8

30 to 40 years

30

12.4

40 to 50 years

75

31.1

50 to 60 years

52

21.6

60 to 70 years

31

12.9

Above 70 years

15

6.2

One person

53

22.0

Two people

151

63.0

More than two people

37

15.0

Characteristics
Gender of Respondents

Occupation

Income

Age of respondent

Contributing towards income
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5.2

Familiarity with the Lower Waikato area

To establish the respondents' fam il iarity with the area, they were asked to indicate
how long they had lived in the Lower Waikato area. The responses are summarised
below in Table 5.2.

Approximately 23 per cent of the respondents had lived in the Lower Waikato area for
I to IO years. This was the largest group, fol lowed closely by the 22 percent of the
respondents who had Ii ved in the area from between I I to 20 years. Out of the sam ple
population approximately 15 per cent of the respondents had lived in the area for
more than 50 years.

Table 5.2

Time lived in the Lower Waikato

Time lived in Lower Waikato

5.3

N umber of Respond ents

Proportion

Less than 1 year

7

2.9

I to 10 yea rs

55

22.8

11 to 20 years

53

22.0

21 to 30 years

44

18.3

31 to 40 years

28

11.6

41 to 50 years

18

7.5

more than 50 years

36

14.9

Total

241

100.0

Property, flood experience and LWWCS awareness

To obtain information on the respondents relation with the property in the Lower
Waikato area, they were asked to indicate whether they are the owners or the
occupiers of the property.

The responses from the survey given in Table 5.3 indicate that the majority of the
respondents in the area, i.e. 97.1 per cent, own the property, whereas only a very
small proportion of the respondents (2.9 per cent), did not own the property.
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Table 5.3
Property

Owner or Occupier of property

Number of Respondents

Proportion

234

97.1

7

2.9

241

100.0

Owner
Occupier
Total

In order to help find out how much flood protection is worth and whether the
respondents knew what the situation would be like in the event of a flood, they were
asked to indicate whether they had ever experienced a flood while living in the Lower
Waikato.

Table 5 .4 shows us that a large number of respondents to the survey have experienced
a flood in the Lower Waikato area . Out of the sample population , about 70 per cent of
the respondents indicated that they had experienced a flood in the Lower Waikato
area, whereas about 30 per cent of the respondents indicated that they had not. This is
good for our research as most of the respondents know what it is like to be in a flood
situation . Thi s makes it eas ie r for them to indicate how much they value flood
protection.

Table 5.4
Experienced Flood

Flood Experience

Number of Respondents

Proportion

Yes

169

70.1

No

72

29.9

241

100.0

Total

To find out whether the people in the Lower Waikato area knew about the existence
of the L WWCS, they were asked to indicate if they were aware of the flood control
scheme before reading the information provided in the survey.

Table 5.5 shows us that 78 per cent of the respondents were aware of the existence of
the LWWCS before receiving the questionnaire, while 22 per cent did not know about
the scheme's presence.
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Awareness of scheme

Table 5.5
Aware ofLWWCS

Number of respondents

Proportion

Yes

188

78.0

No

53

22.0

241

100.0

Total

5.4

Indirect benefit area classification

With the help of the land classifiers and valuers in the region, the indirect benefit area
had been broken down into three different classes, i.e., indirect benefit areas: A, B and
C. These areas had been c lassified based on proximity to the scheme area, elevation of
land, land classifiers judgement etc.

A map of the scheme area including the indirect benefit area classification was sent
along with each questionnaire. The respondents were asked to identify , by looking at
the map, whether their property was in the indirect benefit area A, B or C.

The respon ses summarised in Table 5.6 show that 130 of the respondents (53.9 per
cent) property was in indirect benefit area A. Eighty-fi ve respondents (35.3 per cent)
had property in indirect benefit area B, while 26 respondents ( I0.8 per cent) indicated
that their property fell in indirect benefit area C.

Table 5.6
Indirect Benefit Area

5.5

Indirect benefit area

Number of Respondents

Proportion

A

130

53.9

B

85

35.3

C

26

10.8

Total

241

100

Direct benefit area reliance

In order to obtain infom1ation regarding people in the indirect benefit area and how
often they use the area directly protected by the L WWCS, respondents were asked to
indicate how often they rely on, visit, travel to or through the direct benefit area of the
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scheme. Respondents were asked to tick whether they reli ed on the direct benefit area
dai ly, weekly, monthly, yearly or never.

The responses, summarised in Table 5.7, show that 107 of the respondents (44.4 per
cent) indicated that they relied on, visited, travelled to or through the direct benefit
area on a daily basis. The daily reliance group was the largest, followed by the weekly
reliance group where 98 respondents (40.7 per cent) indicated their weekly reliance
on the direct benefit area. Twenty-eight respondents (I 1.6 per cent) indicated that they
relied on the direct benefit area monthly, while 8 respondents (3.3 per cent) indicated
that they relied on the direct benefit area on a yearly basis.

Tab le 5.7
Reliance

Reliance on Direct benefi t area
Number of respondents

Proportion

Daily

107

44.4

Weekly

98

40.7

Monthly

28

11.6

Yearly

8

3.3

Never

0

0.0

Total

241

100.0

To obtain more information about the people in the indirect benefit area and their
reliance on the area directly protected by the LWWCS, respondents were asked to
indicate what different activities they relied on in the direct benefit area. They were
given various options to tick in the questionnaire, which included activities such as
work, school, shops, markets, hospital , pub and recreation. The questionnaire also
asked the respondents to write down any other activities that they relied on.

Table 5.8 shows us that most people in the indirect benefit areas rely on the direct
benefit area for shopping purposes i.e., 63.1 per cent, followed by 55.6 per cent for
work. A large number of people in the indirect benefit area also rely on the direct
benefit area for recreation purposes (46.5 per cent). Other activities some respondents
undertake in the direct benefit area include going to church and social clubs.
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Table 5.8

Activities for which people rely on the direct benefit area
Activities

5.6

Number of Respondents

Proportion

Work

134

55.6

School

53

22.0

Shops

152

63.1

Markets

54

22.4

Hospital

80

33.2

Pub

24

10.0

Recreation

112

46.5

Benefit from LWWCS

After informing the respondents about the ro le of the L WWCS in the area, they were
then asked to indicate, based on what they knew about the scheme and the
information the survey provided them with, whether they perceived to benefit from
the L WWCS being in place.

According to the response given in Table 5.9, approximately 57 per cent of the
respondents did perceive to benefit from the LWWCS, whereas the remaining 43 per
cent did not believe they received any benefit from the scheme.

Table 5.9

Perceive Benefit from scheme

Benefit

Number of Respondents

Proportion

Perceive Benefit from LWWCS

137

56.8

Perceive No Benefit from LWWCS

104

43.2

Total

241

100.0

A separate question was asked if the presence of the scheme (and hence the indirect
benefits of secure access and communication as wel l as the nearness of increased
economic activity) had allowed (or encouraged) them to change their land use, i.e.,
use land more intensively.

Table 5.10 indicates that the presence of the LWWCS allowed 17 respondents (7.1
per cent) to change their land use and use it more intensively. The remaining 224
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respondents (92.9 per cent) did not change their land use due to the presence of the
scheme.

Ta ble 5. 10

Respondents who changed land use due to the L W WCS
N umber of Respondents

Proportion

Yes

17

7.1

No

224

92.9

Total

241

100.0

Changed la nd use due to LWWCS

Those who answered "yes" to the previous question, indicating that they did change
their land use due to the presence of the L WWCS , were then further asked if they
would have changed their land use if the flood control scheme had not been in place.

Table 5. 11 shows that out of the 17 respondents that did change their land use due to
the presence of the scheme, 15 of them (88.2 per cent) would not have made thi s
change in the absence of the LWWCS.

Tab le 5. 11

Wo uld these peopl e have cha nged their land use if there were no
LWWCS
C hange

5. 7

Nu mber of Resp ondents

Proportion

Yes

2

11.8

No

I5

88.2

Total

17

100.0

Flood effect

In order to help us establish how much benefit people in the indirect benefit area
receive from the scheme, we first needed to find out what kind of an effect a major
flood would have on the respondents, if the direct benefit areas were fully affected by
a flood. For this purpose the respondents were asked to indicate to what extent the
occurrence of a major flood in the direct benefit area would affect them. A table of
possible effects was provided for them to score from none to major effect. Some of
the factors included were access, communication lines and peace of mind.
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The summary of the responses are given in Table 5.12 . Most respondents indicated
that they would not be affected if a flood was to occur in the direct benefit area. The
most significant effect the flood would have on the respondents would be their access
to hospitals, major townships and work. People indicated that if a flood was to block
their access to various places, they would consider the inconvenience a part of life and
take an alternative route. The table also shows a minor effect on people's access to
shops.

Table 5.12

The Effects of a flood on the respondents

Effect of a flood

None(%)

Minor(%)

Significant(%)

Access to work

123 (5 1.0)

49 (20.3)

69 (28.6)

Access to markets

13 I (54.4)

6 I (25 .3)

49 (20.3)

Access to shops

109 (45.2)

75 (31.l)

57 (23.7)

Access to schools

166 (68.9)

34 ( 14.1)

41 ( 17.0)

Access to hospital s

99 (4 I. I)

64 (26.6)

78 (32.4)

Access to major townships

97 (40.2)

66 (27.4)

78 (32.4)

Communication lines

I 19 (49.4)

63 (26.1)

59 (24.5)

Access to recreational areas

145 ( 60.2)

57 (23.7)

39 ( 16.2)

Con servation areas

158 (65.6)

44 ( 18.3)

39 (16.2)

Peace of mind

122 (50.6)

57 (23.7)

62 (25.7)

Living standard

141 (58.5)

56 (23.2)

45 ( 18.7)

5.8

Importance of flood protection

In order to help establish how much flood protection is wo11h to the respondents, they
were asked to indicate on a scale of O to 5 (0 being not important and 5 being very
important), how impo11ant it is to them to avoid the negative impacts of a flood.

The responses in Table 5. I 3 show that 36. I per cent of the respondents believe that it
is very important to avoid the disruption of access to work, 27.8 per cent believe that
it is very important to avoid the disruption of communication lines. Avoiding the
disruption of access to hospitals is also considered very important by 24.5 per cent of
the people. The avoidance of the disruption of access to shops is considered important
to 23 .2 of the respondents.
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Table 5.13
Importance of avoiding
floods disrupting:

The Importance of avoiding negative flood impacts
Very Important

Important

Not important

3 (%)

4 (%)

(4.6)

20 (8.3)

13 (5.4)

86 (36.1)

I I (4.6)

24 (10.0)

9

(3.7)

38 ( 15.8)

( I 0.8)

3 1 ( 12.9)

56 (23 .2)

10 (4. 1)

33 ( 13.7)

( I 0.0)

17 (7.1)

33 (13.7)

9

(3.7)

33 (13.7)

26 ( 10. 8)

4 0 ( 16.6)

17 (7.1)

59 (24.5)

I (%)

Access to work

97 (40.2)

13 (5.4)

11

Access to school

142 (58.9)

17 (7.1)

Access to shops

85 (35.3)

26

Access to markets

125 (51.9)

24

Access to hospitals

80 (33. 2)

19 (7.9)

Access to recreational areas

148(61.4)

30 ( 12.4)

21

Access to major townships

106 (44.0)

30 (12.4)

22 (9. I)

39 ( 16.2)

II (4.6)

33 ( 13.7)

Communi cation lines

67 (27.8)

17 (7. 1)

24 (10.0)

4 6 ( 19.1 )

20 (8.3)

67 (27.8)

Conservation areas

125 (51.9)

22

(9.1)

26 (10.8)

33 (13.7)

II (4.6)

26 ( 10.8)

Peace of mind

93 (38.6)

24 ( 10.0)

26 ( I 0.8)

33 (13.7)

18 (7.5)

47 ( 19.5)

5.9

2 (%)

5 (%)

0 (%)

(8.7)

21

(8.7)

3

( 1.2)

18 (7.5)

Paying for flood control

To obtain in fo rmation regardi ng respondents attitudes towards paymg fo r flood
protection, the respondents were asked to indicate whether they thought flood
protection was actually worth paying for, or not .

Table 5.14 shows us that 152 respondents (63.1 per cent) believed that flood
protection was in fact worth pay ing for, whereas 89 respondents (3 6.9 per cent) did
not think so.

Table 5.14

Respondents attitude towards paying for flood protection. Their

belief whether flood protection is worth paying for or not.
Number of Respondents

Proportion

Yes

152

63.1

No

89

36.9

Total

24 1

100.0

People's belief about flood protection
bei ng worth paying for

The main question of the survey was to ask the respondents whether they would be
wi lling to pay a specifi ed amount of money from between $0 to $200 fo r flood
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protection. The respondents had to either agree or disagree to be willing to pay the
offered amount.

Tab le 5.15 shows us that 75 respondents (31.1 per cent) agreed to pay the offered bid,
whereas 166 respondents (68.9 per cent) disagreed to pay.

Table 5. 15

People willing to pay the bid offered
Number of Respo ndents

Proportion

Yes

75

31.1

No

166

68.9

Total

241

100.0

People wi llin g to pay the offered bid

5.10 Protesting respondents
The respondents who answered "no" to the previous question and refused to pay the
offered bid, were then asked to indi cate why they were not wi lling to pay the bid
offered. Various reasons were provided which the respondents were required to tick if
any of the reasons applied to them, and some space was provided for respondents
wanting to write down other reasons.

The results provided in Table 5. 16 indi cate the main reason why respondents were not
willing to pay the offered bid was because they believe they already pay enough in
terms of rates or rent (44.4 per cent). This was followed by 63 of the respondents
(26.1 per cent) wanting the Government or regional bodies to pay for the flood control
scheme. Also, 53 respondents (22 per cent) believed that the direct beneficiaries
should bear the cost of flood protection rather than the indirect beneficiaries. Out of
the respondents not wi lling to pay the offered bid, 51 of them (21.2 per cent) did not
want to pay the specified amount because they did not believe they received any
benefit from the LWWCS.
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Table 5.16

Reasons for not willing to pay
Number of

Reasons for not willing to pay

Proportion

respondents

Should be paid by Govt / Regional bodi es

63

26.1

Direct Benefic iari es should pay

53

22.0

Too many inefficiencies in the system

47

19.5

Already pay enough rates / rent

107

44.4

Disagree with the system

18

7.5

Prefer levy on rates

5

2.1

Need more in fo rmation

29

12.0

Cannot afford to pay

29

12.0

Should not pay beca use do not receive benefit

51

21.2

Too much

21

8.7

5.11

Insurance

In order to understand respondents' att itudes towards paying for flood protection, they
were asked to indicate whether they were insured against some flood contingencies.
According to the responses given in Table 5.17, 23 respondents (9.5 per cent)
indicated that they were insured agai nst so me flood contingencies, while the
rema ining 218 respondents (90.5 per cent) were not.

Table 5.17

Insurance against flood contingencies
Number of Respondents

Proportion

Yes

23

9.5

No

218

90.5

Total

241

100.0

Insured against flood contingencies

5.12 Comments
In the questionnaire, space was provided for the respondents to pass their comments
on indirect flood protection from the LWWCS. A small number of respondents
commented that rather than receiving a positive benefit from the LWWCS they
received a negative benefit or a detriment from the L WWCS. This was because flood
control techniques caused some of their land to become ponding areas.
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5.13

Summary

This chapter has presented the responses and perceptions regarding indirect flood
protection of the people in the Lower Waikato. The information was compiled with
the help of the responses from the Contingent Valuation survey. In the next chapter
thi s statistical information is used to conduct some econometric analysis to provide
the deci sion-makers with clearer inform ation.

86

Chapter 6: Model Selection, Estimation and Results

Chapter 6

Model Selection, Estimation and Results
6.0

Introd uction

The analysis of basic data is a vital part of providing decision makers with an
improved information base. Responses obtained are transformed into clear and
succinct information by using appropriate data analysis techniques, making the data
useful for decision making purposes.

The chapter starts off by selecting an econometric model to analyse the data obtained
from the dichotomous choice format of the contingent valuation method.

6. 1

The Dichotomous Choice Model of Willi ngness to Pay

In recent years, increasing attention has been given to the statistical aspects of
contingent valuation (CV) survey design and data analysis. The main reason for the
growing interest in statistical issues is the shift in CV practice from using an openended question to ask about willingness to pay (WTP) to using a closed-ended
question . The open-ended fom1at confronts respondents with a question on the lines
of "What is the most you would be willing to pay for .. ?" The closed-ended fonnat
uses a question like "If it cost $X to obtain ... , would you be willing to pay that
amount?" The closed-ended format was introduced into CV by Bishop and Heberlein
(1979). Since the mid-1980's it has gained widespread acceptance as the preferred
way to cast the valuation question, a position that was recently endorsed by NOAA 's
Blue Ribbon Panel on CV (Arrow et al., 1993; Haneman & Kanninen, 1996).

For the purpose of this research the respondents are asked to answer "yes" or "no" to
whether they are willing to pay an additional $X in rates or rent per year towards
flood protection. The $X amount is called the "bid price", which varies from $1, $5,
$15, $20, $25, $30, $35, $40, $50, $60, $70, $90, $110, $150 and $200.
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The maximum willingness to pay for flood control is inferred from the pattern of yes
and no responses to this question, which are taken as I and 0, respectively. This is
done by estimating a function Y = f(X) that translates these one's and zero's, into a set
of probabilities that vary as the bid prices vary.

When dealing with a dependent variable such as willingness to pay, the mathematical
expectation is that the equation is a non-linear function of its independent variables
(Aldrich & Forrest, 1984). For this reason Ordinary Least Squares (OLS) regression
cannot be applied to the data , OLS is applicable only to linear models. To overcome
the incompatibility of the data with OLS, non-linear probability models that are
consistent with consumer utility maximi sation theory should be employed such as the
logit and probit model s.

According to Obben et al. (200 1) the lo git and probit models are quite comparable
and give qualitatively similar results. However, the logistic cumulative distribution
function is not in integra l form and th at makes the logit model somewhat easier to
work with (G riffith s et al. , 1993). Gujarati (1995) in a note on "Logit vs. Probit"
concludes that the logit model is genera ll y preferred to the probit. Pindyck and
Rubinfeld ( I 991) dee m the lo git model to be "somewhat more appealing" than the
probit model. Therefore, the logit model was chosen to conduct the analysis.

6.2

The Logit Model

The logit model is the natura l complement of the regression model in case the
regressand is not a continuous variable but a state which may or may not obtain, or a
category in a given classification (Cramer, 1991 ).

In the logit model, an index of behaviour is created which is specified as a linear
function of a set of explanatory variables, one of which is the bid value. This index is
then transformed into a probability by applying a cumulative density function. In our
case we are attempting to model the probability of a "yes" response by a respondent
as a function of the bid value and their socio-economic characteristics. This
probabilistic approach to modelling behaviour derives from the "random utility
model".
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The consistency of the logistic model and the utility maximisation theory can be
explained by relating the probabi lity that a household will say "yes", that is they are
willing to pay 5,X for flood protection, to the probability that the utility gained from
the flood protection exceeds utility from the lost $X. It is presumed that the
respondent compares having 5X and no flood protection and the other si tuation
having no $X, but having flood protection. If the difference in uti lity between the two
situations is positive, the answer is expected to be "yes" (Loomis, 1988).

Following Gujarati ( 1995), the logistic model can be represented in the following
manner. Consider the probabi lity Pi of a respondent to answer "yes" to the will ingness
to pay question.

I
I
P =E(Y= - ) = - - -,
X
I + e-(P,..-flix, >

( I)

I

Where
•

E (Y=I/Xi) is the conditional expectation ofY given X,,

•

X, is some independent variable suc h as household income,

•

Y = I if the respondent responds with a "yes" to the willingness to pay question,
and Y = 0 if the respondent says "no" to the wil lingness to pay question,

•

e is the base of the natural logarithm,

•

~1

and

~2

are parameters that represent the intercept and the slope coefficient

respecti vely.

The equation can be simplified to:

P =
'

I

(2)

1+ e -z,

where
(3)

Equation (2) above is called the cumulative logistic distribution function. It is easy to
verify that as Zi ranges from -oo to +oo, Pi ranges between O and 1 and that Pi is non-
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linearly related to Zi (i.e., Xi). An estimation problem seems to have been created
because Pi is not onl y non-linear in X, but also in the P's as can be seen in equation
( 1). For this reason the OLS procedure cannot be used to estimate the parameters.

If Pi is the probability of saying "yes" to the willingness to pay question and is given
by equation (2), then ( I- Pi) the probability of saying "no", is:
1- P =
l
' I + e L,

(4)

the odds in favou r of say ing "yes " to the offered bid can be written as:
~

I+ e

1
L

= ---= e ,
1
1- PI
I +e

(5)

Thus, if Pi= 0.8, it means that the odds are 4 to I in favour of saying "yes" to the bid
offered.

ow taking the natural log of equation (5), the logit (Li) is obtained:

n(_!j__.
1- P J= Z

L =I
I

I

=

fJ I + fJ 2 X

(6)

I

I

This is the log of the odds ratio, which is linear in X and also in the parameters p.

According to Gujarati ( I 995) the logi t model has the fol lowing features:
I. As P goes from O to I, the logi t L goes from -oo to +oo. This means that even
th ough the probabilities are bounded to fa ll between O and I, the logit is not.
2. Although Lis linear in X, the probabilities themselves are not.
3.

p1

is the intercept which represents the value of the log-odds

responding "yes" if the suggested va lue is zero;

111

favour of

p2 is the slope of the graph , which

is a measure of the change in L for a unit change in X. This tells us how the logodds in favour of saying "yes" changes as X changes by a unit.

By plotting the predicted probabilities derived from the logistic regression function in
equation (6), the inverse cumulative regression function is gained. The area under the
curve is the expected maximum willingness to pay for those in the sample.
Mathematically, the expected value is the integral of the cumulative distribution
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Function:

WTP

=

1[1--J+e1-, }x

(7)

I

Using an econometric package such as SHAZAM allows the beta coeffic ients to be
esti mated by findin g the "best fi t" of the data to the logistic fu nctional form.

6.2.1

Logit Model Estimation

In the dichotomous cho ice response questi on, every indi vidual was offered only o ne
bid. Each respondent was required to respond either "yes" or "no", to indicate his or
her wi lling ness to pay that amount in extra rates or rent, towards flood protection in
the Lower Waikato. The responses to each bid are s ummarised in the table below.

Ta ble 6.1

Bid and corresponding responses

% Yes
No
Yes
Bid $x Questionnaires Number Proportion
p
Responses
Responses
Sent
Received Received
1
25.0
3
4
40.0
10
1
0.0
2
15
2
13.3
0
5
4
66.6
2
2-1 .0
10
25
6
18.0
3
33.3
6
9
15
50
14
30.0
20
50
20
40.0
6
22.2
14
18
36.0
4
25
50
44.4
10
50
18
36.0
8
30
14
28.0
42.9
8
6
35
50
46.6
40
50
15
30.0
7
8
34.0
17.7
14
17
3
50
50
29.4
12
34.0
5
60
50
17
19
31.7
10
52.6
9
70
60
16
33.3
65
24
36.9
8
90
4
23.5
13
17
24.3
110
70
14.3
18
150
75
21
28.0
3
15.0
17
20
25.0
3
200
80
166
800
24 1
75

6.2.1.1

% No
(1-P)
75.0
100.0
33.3
66.7
70.0
77.8
55.6
57. 1
53.3
82.4
70.6
47.4
66.7
76.5
85.7
85 .0

Univariate Logistic regression analysis

We start off by applying a logistic regression procedure to the data g iven above. The
respondents' willingness to pay (WTP) is the dependent variable, and the
corresponding offered bid value (B ID) is taken as the independent variable. As the
dependent variable is binary, the value of a "yes" response is taken as l , while a "no"
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response is taken as 0. The values of

p1

and

P2 were

found to be -0.34962 and -

0.0063585 respectively.

Substituting these values into equation (6), we get:
L, -

1n( I~P, )- -0.34962-0.0063585X,

(8)

6.2.1.2 Multivariate Logistic regression analysis

It is expected that the bid will not be the only variable that may influence a
respondent's willingness to pay. For this reason it is then required to investigate other
factors that are likely to influence one's willingness to pay. The set of independent
variables from which the models were selected were: BID, DURA, OWN, EXP,
AWARE, INDA, RELY , BE EF IT, CHANGE, EFFECT, IMPT, WORTH, INS,
MALE, AGE, FARM , I C, SING. The dependent variable is WTP (willing to pay),
when the respondent says "yes" to paying the bid offered.

The independent variables are:
BID

Bid offered

DURA

Li ved in the Lower Waikato area for more than 20 years

OWN

Owner of the property

EXP

Experienced a flood

AWARE

Aware of the exi stence of the LWWCS

I DA

Property falls in indirect benefit area A

RELY

Rely on the direct benefit area daily

BENEFIT

Perceives to receive benefit from the LWWCS

CHANGE

Changed land use due to presence of the scheme

EFFECT

Effected by flood occurring in direct benefit area

IMPT

Believes it is important to avoid negative flood impacts

WORTH

Believes flood protection is worth paying for

INS

Insured against some flood contingencies

MALE

Respondent is a male

AGE

Respondent is over 40 years old

FARM

Respondent is a farmer
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INC

Yearly income is more than $40,000

SING

Only one person contributing to household income

The variables to be inc luded m the logistic regression model can be selected by
entering variables one thinks will be good predictors, however there are vanous
techniques whereby variables are added or eliminated from the model based on
statistical significance. Three such methods are the stepwise selection, the forward
stepwise selection and the backward stepwise selection methods.

Statistical Tests
t-statistic

The t-ratio gives the statistical leve l of significance of the explanatory variables in the
presence of other explanatory variables. The t-ratio that con-esponds with an alpha of
0.05 under the null hypothesis that the true value of the coefficient is zero is chosen.
The variable with the hi ghest t-ratio is selected and is added to the model. All the
remaining variables are simi larly estimated with the constant variable and previously
se lected variables. Thi s process is repeated until no more significant variables can be
added to the model.

Other tests that were unde11aken to select the best model included the Wald statistic
test, the log likelihood, chi-squared test and the percent right prediction test.

McFadden R-Squared

The McFadden R-squared describes the proportion of variation in the dependent
variable that can be described by the explanatory variables. It can be interpreted in a
similar manner as the con-elation of determination R-squared (McFadden, 1974).

It can be calculated as:
R 2 = 1- (log,81111)
(logL 0 )
where:
log ..81111

is the sum of the estimated parameters for the model,

log Lo

is the estimated parameter for the intercept.
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The McFadden R-sq uare is automatically generated by the logit command of the
SHAZAM output along with the Maddala and Cragg-Uhler R-squares.

Chi-Square Statistic
The chi -square statistic is used to measure the likelihood that outcomes from cross
tabulations occur purely by chance. It is presented with a statistic that describes the
probability of obtaining a chi-square va lue as large as the one obtained by chance
alone .

It can be calcu lated as:

where:

O;

is the observed outcome from a ce ll

E;

is the expected outcome from a corres ponding cell.

The model ch i-sq uare tests the null hypothesis that the coefficients for all the terms in
the model except the constant are zero. This value is comparable to the overall F-test
for the regression .

Percentage Right Prediction
The percentage correct predi ction statistic assesses how well the model c lass ifi es the
observed data by comparing observed outcomes to predicted outcomes. The
comparisons are expressed in the form of a 2x2 frequency table of the observed and
predicted responses. In the case of the actua l data, an event is considered to occur if
the respondent says 'yes' to the willingness to pay question . For the predicted data, an
event is considered to occur if the probability of the respondent being willing to pay
(WTP) at least 50 percent (Norusis, 1992).

6.3

Model Selection

6.3.1 Forward Selection
In the forward stepwise selection process in logistic regression, the model is initially
estimated with only the constant variable. Predictor variables are added to the model a
step at a time. The first step evaluates all of the variables, and the variable with the
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largest correlation with the dependent variable is entered first. Then on each new step,
the variable which has the largest t-ratio or will increase R-square the most will be
entered on that step.

6.3.1.1

Initial Model

The initial model is run only with the constant. From table 6.2 we can see that the
coefficient on the co nstant has a t-stati stic equal to -5.5919, which is significant at the
0.01 level (99% confidence le vel) with a critical va lue of 46.72 [df= l].

Table 6.2 The initial model
Variable

Co nstant

Est. Coejf Std. Error

-0. 77521

McF. R-square
Log likelihood

Table 6.3
Variab le

BID
DURA

OWN
EXP
AWA RE
INDA

RELY
BENEFIT
CHANGE
EFFECT
IMPT

WORTH
INS
MALE

AGE
FARM

fNC
SfNG

t-ratio

Wald stat

0.1 3863 -5 .59190

31.26974

0.00000
-1 50.22000

Variables not included in the initial model
Est. Coe
Std. Error
-0 .00636
0.00279
0.02046
0.27760
0.14518
0.84772
-0.02697
0.3 0228
-0.2 1357
0.32625
-0.4636 1
0.27888
0.48564
0.279 12
0.34246
1.78500
0.49648
1.08970
0.28508
0.93909
0.89542
0.29425
2.46880
0.45114
-0.05 684
0.47594
0.31524
0.55 769
0.14135
0.28110
0.48087
0.28049
0.67658
0.28957
0.03 I 97
0.3 3361

t-ratio
Wald stat McF. R-s
-2.27690
5.18432
0.0 1883
0.00002
0.0737 1
0.00543
0.00010
0.17126
0.02933
-0 .08923
0.00796
0.00003
0.00141
-0.65463
0.42853
0.00924
-1.66240
2.76357
0.0 1011
1.73990
3.02724
0. 10995
5.2 1220
27.16794
0.01599
2.19490
4.8 1737
0.03719
3.29410
10.85128
0.03237
3.04310
9.26021
5.47240
29.94671
0.15551
-0 . 11942
0.01426
0.00005
1.76910
3.12970
0.01087
0.00084
0.50283
0.25285
2.93914
0.00978
1.71440
0.01875
2.33650
5.45923
0.00918
0.00003
0.09583

We can see from the table that the variable WORTH is significant compared to all
other variables as it has a higher t-ratio , Wald statistic and McFadden R-square.
Therefore, in the next step we add the WORTH variable to the model and then
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esti mate it with each remaining independent variable separately, in order to similarly
extract other significant variables to add to the model.

Model 1

6.3 .1.2

The resu lts from Model l indicate that the respon dents behave rational ly. If a
respondent believes that flood protection is worth paying for then they are more likely
to be wi ll ing to pay towards the yearly maintenance of the scheme. The coefficient on
the WORTH variable has at-statistic eq ual to 5.4724 which is significant at the 0.01
level (99% confidence leve l) with a critical value of46.72 [df=l]. The overall mode l
is significant at the 0.0 I level according to the chi-square stati stic. The model predicts
68% of the responses correctly. The McFadden's R2 is 0. 1556.

Va ri ables in model 1

Table 6.4
Variable

Est. Coejf Std. Er ror

!-ratio

Wald stat

Constant

-2.62700

0.42076 5.47240 38.98085

WORTH

2.46880

0.45114 5.47240 29.94671

0.15551

McF. R-square

-12 6.86000

Log li kelih ood
Chi-squ are statistic

Table 6.5
Variable

BID
DURA
OWN

EXP
AWARE

INDA
RELY
BENEFIT

CHANGE
EFFECT
IMPT
INS

MALE
AGE
FARM

INC
SING

29.9473

Variables not in cl uded in model 1
Sul. Error
Est. Coe
0.00304
-0.00694
0.00525
0.30394
0.87326
0.58630
-0 .00690
0.33073
0.35727
-0.15521
-0.63703
0.30908
0.30551
0.19872
0.36438
1.32660
0.51452
0.54972
0.31 192
0.47793
0.33596
0.32715
0.51108
-0.21559
0.34099
0.62261
0.22121
0.30751
0.87920
0.3223"3
0.31507
0.66626
0.36485
0.00816

t-ratio
Wald stat McF. R-s<.
0.17413
5.20042
-2.28040
0.00030
0.15551
0.01728
0.67140
0.45077
0. 15709
0.00044
0.15551
-0.02086
0.1 5613
-0.43444
0.18873
4.24794
0.16983
-2.06110
0.15691
0.65046
0.42309
0.20400
3.64080 13.25473
1.1415 1
0.15935
1.06840
0.16334
1.53220
2.34770
0.15903
1.05458
1.0269
-0.42184
0.17794
0.1561 1
0.16696
1.82590
3.33387
0.51748
0.15724
0.71935
7.44002
0. 18096
2.72760
2.11470
4.47171
0.17071
0.15551
0.02237
0.00050
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We can see from the table that the variable BENEFIT is significant compared to all
other variables as it has a higher t-ratio, Wald statistic and McFadden R-square. In the
next step we therefore add the BENEFIT variab le to the model which already consists
of WORTH and the constant. We then continue to estimate the model with the
remaining independent variable separately, to find other significant variables which
can be added to the model.

Model 2

6.3.1.3

This model includes an addition al theoretically important independent variable:
BE EFIT. According to the like lihood ratio test statistic , Model 2 is superior to
Model I in terms of overal l model fit. The chi-square stati stic is significant at the
0.0 I level (criti ca l value= 61.2883 with 2 degrees of freedom), the percentage of

co1Tect predictions increases by 3 percent, and the McFadden's-R2 is also larger.
The coefficients on the WORTH and BENEFIT variables are statisticall y
significant at the 0.01 level.

Table 6.6
Variable

Variables in model 2
Est. Coeff Sul. Error

t-ratio

Wald slat

Constant

-3.23830

0.48 129 -6.72830 45.27104

WORTH

2.10730

0.46527

4.52920 20.51364

BE EFIT

1.32660

0.36-+38

3.64080 13.25473

0.20400

McF. R-square

-119.58000

Log likelihood
C hi-square statisti c
Pe rcentage Right pred ictions

Table 6.7
Variable
BID
DURA
OWN
EXP
AWARE
fNDA

38.79050
0.7173897

Variables not included in model 2
Est. Coe
Std. Error
-0.00777
0.00322
-0.06625
0.31653
0.8955 8
0.76238
-0.27845
0.35586
-0.33977
0.37730
0.32166
-0.64748

t-ratio
-2.41490
-0.20929
0.85126
-0.78246
-0.90053
-2.01290
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0.20655
0.72466
0.20604
0.61226
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-0.10029
0.23188
0.24191
0.05807
-0.3 1892
0.43533
0.17464
0.75822
0.52462
0.07597

RELY

CHANGE
EFFECT
TMPT
TNS
MALE
AGE
FARM
I C
SING

0.32793
0.52517
0.328 14
0.34783
0.52441
0.35529
0.32062
0.33324
0.32701
0.38078

-0.30584
0.44154
0.73723
0.16694
-0.60815
1.22530
0.54468
2.27530
1.60430
0.19950

0.09353
0.19495
0.54349
0.02787
0.36985
1.50131
0.29669
5.17698
2.57376
0.03980

0.20431
0.20465
0.20580
0.20409
0.20525
0.20907
0.20499
0.22157
0.21265
0.20413

We can see from the table that the BID variable has a higher t-ratio, Wald statistic and
McFadden R-square and is therefore significant compared to all other variables. We
therefore now add the BID variable to the ex isting model which already consists of
the variables: BENEFIT, WORTH and the constant. The model continues to be
estimated with all remaining independent variables until no significant variab les
remam.

6.3.1.4

Model 3

Model 3 includes another additional theoretically important independent variables
which is BID. According to the likelihood ratio test statistic, Model 3 is superior
to Model 1 and 2 in terms of overall model fit. The chi-square statistic is
significant at the 0.01 level giving a critical value of 67.6233 with 3 degrees of
freedom. The percentage of correct predictions increases to 73.86 percent, and the
McFadden's-R 2 value is slightly larger. The coefficients on the WORTH,
BENEFIT and BID variables are also statistically significant at the 0.01 level.

Table 6.8

Variables in model 3

Variable Est. Coeff Std. Error

t-ratio

Wald stat

Constant

-2.76900

WORTH

2.12210

0.46895

4.52520 20.47758

BENEFIT

1.38360

0.37142

3.72510

13.87684

0.00322 -2.41490

5.83184

BID

-0.00777

McF. R-square
Log likelihood
Chi-square statistic

0 .51 040 -5.42510 29.43233

0.22508
-116.41 OOO
42.055 I
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Percentage Right predictions

0.733470

Variables not included in model 3

Table 6.9

Est. Coe
Std. Error
-0.03968
0.32242
0.83065
0.91927
0.36425
-0.22189
-0.30782
0.38514
-0.72651
0.33100
-0.07464
0.33382
0.19032
0.53636
0.19009
0.33453
0.15229
0.35579
-0.30330
0.52751
0.32966
0.36385
0.32622
0.13429
0.34272
0.62961
0.45998
0.33339
0.38831
0.0 8048

Variable
DURA

OWN
EXP

AWARE
INDA
RELY
CHANGE
EFFECT

IMPT
INS
MALE
AGE

FARM
I C

SING

t-ratio
-0.12308
0.90359
-0.60916
-0.79925
-2.19490
-0.22360
0.35483
0.56824
0.42803
-0 .57497
0.90604
0.41163
1.83710
1.37970
0.20726

Wald stat McF. R-s
0.01515
0.22513
0.81649
0.22795
0.37109
0.22632
0.63879
0.22720
4.81756
0.24151
0.04999
0.22525
0.22550
0.12591
0.32289
0.22615
0.18321
0.22569
0.22620
0.33059
0.82090
0.22784
0.16946
0.22565
3.37493
0.23642
1.90359
0.23146
0.04296
0.22522

We can see from the table that the INDA variable has a higher t-ratio, Wald statistic
and McFadden R-square and is therefore significant compared to all other variables .

Table 6.10

Prediction success table for model 3
ACTUAL

PREDICTED

Not WTP

WTP

Total

Not WTP

129

27

156

WTP

36

49

85

Total

165

76

241

Out of the 241 observations, the actual number of 'Not WTP' responses were 165 (i.e.,
68.5 percent

= ( 165/241)*100),

whereas the number of 'WTP' responses were 76 or

31.5 percent. The model predicted 156 responses (64.7 percent) as 'Not WTP' and 85
(35 percent) as 'WTP'. Since the model predicted 156 'Not WTP' responses compared
to the actual 165, we can say that the model under predicted by 9.

The table shows that the model correctly predicted 129 responses as 'Not WTP'. This
amounts to 78.2 percent ((129/165)* 100) of the total number of respondents that
refused to pay the bid offered ('Not WTP). The model correctly predicted a total of 49
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respondents that were willing to pay the bid offered ('WTP'). Thus, 64.5 percent
(( 49/76)* 100) of those who were 'WTP', were correctly predicted.

A total of 63 observations (26.14 percent) were incorrectly predicted. Thirty-six
respondents that said 'Not WTP' were incorrectly predicted by the model as being
'WTP' (21.8 percent). Also, 27 respondents that said 'WTP' were incorrectly predicted
as 'Not WTP' (35 .5 percent). Overall, 73 percent of the 241 observations were
correctly predicted

Based on the various tests conducted, the INDA variable is added to the existing
model which already consists of the variables: BID, BE EFIT, WORTH and the
constant. The model is then once again estimated with all remaining independent
variables to extract more significant variables .

6.3.1.5

Model 4

The final model includes the last significantly important independent variable:
INDA. According to the likelihood ratio test statistic, Model 4 is superior to all
previous models in terms of overall model fit. The chi-square statistic is
significant at the 0.01 level (critical value= 72.5594 with 4 degrees of freedom).
Although the percentage of correct predictions does not increase and remains at
73.86 percent, the McFadden's-R 2 value increases from 0.2251 to 0.2415. The
coefficients of the variables are statistically significant at the 0.0 I level.

Table 6.11

Variables in model 4

Variable Est. Coeff Std. Error

t-ratio

Wald stat

Constant

-2.4315

0.53342

-4.5582 20.77830

WORTH

2.23200

0.47800

4.66950 21.80382

BENEFIT

1.38210

0.37475

3.68820

13 .60178

BID

-0.00847

0.00332 -2 .55290

6.51756

INDA

-0 .72651

0.33100 -2. I 9490

4.81756

McFadden R-square

Log likelihood

0.24151
-113.94000
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Chi-square stat

43.606644

Percentage Right predictions

0.7395567

Table 6.12
Variable
DURA
OWN
EXP
AWARE
RELY
CHANGE
EFFECT
IMPT
INS
MALE
AGE
FARM
INC
SING

Variables not included in model 4
Est. Coe·
Std. Error
-0.03016
0.32673
0.66610
0.94161
-0.29093
0.36865
-0.30427
0.39080
-0 .09131
0.33959
0.08615
0.55290
0.19603
0.33917
0.36276
0.17873
-0.24837
0.52566
0.2688 1
0.36888
0.05483
0.33238
0.34545
0.54676
0.46560
0.33762
0.39643
0.15131

t-ratio
-0.09231
0.70741
-0. 78918
-0. 77859
-0.26888
0.1 5581
0.57796
0.49268
-0.47249
0.72870
0. 16495
1.58270
1.37910
0.38169

Wald stat McF. R-s
0.24154
0.00852
0.50042
0.24325
0.24359
0.62280
0 .24352
0.60619
0.24175
0.07229
0.24159
0.02428
0.33405
0.24262
0.24232
0.24275
0.24227
0.22325
0.24329
0.53103
0.24160
0.02721
2.50509
0.24991
0.24789
1.90182
0.14568
0.24200

We can see from the above table that there are no more significant variab les at the 5
percent level. Hence we do not add any more variables to the model. Our final model
therefore consists of the variables: INDA, BID, BENEFIT, WORTH and the constant.

Table 6.13

Prediction success table for model 4
ACTUAL

PR EDICT ED

Not WTP

WTP

Total

Not WTP

134

32

166

WTP

31

44

75

Total

165

76

241

The model predicted I 66 responses (68.9 percent) as 'Not WTP' and 75 (31 percent)
as 'WTP'. Since the model predicted 166 'NotWTP' responses compared to the actual
165, we can say that the model over-shot by one.

The table shows that the model correctly predicted 134 responses as 'Not WTP'. This
amounts to 81 percent ((134/165)* 100) of the total number of respondents that
refused to pay the bid offered ('Not WTP). The model correctly predicted a total of 44
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respondents that were willing to pay the bid offered ('WTP'). Thus, 57.9 percent
(( 44/76)* 100) of those who were 'WTP', were con-ectly predicted.

A total of 63 observations (26 percent) were incon-ectly predicted. Thi1iy-one
respondents that said ' ot WTP' were incorrectly predicted by the model as being
'WTP' (18.8 percent). Also, 32 respondents that said 'WTP' were incorrectly predicted
as 'Not WTP' (42 percent). Overall, 74 percent of the 241 observations were correctly
predicted.

6.3.2 Backward Selection
The backward selection proceeds in the opposite manner to forward selection. All
variables are entered and then the poorest predictor is eliminated. The process
continues until all of the non- ignificant variables are removed. Usual ly by default
variables that are not signifi cant are removed on each step, but any p-value or F-value
can be used for the criteria. The model is re-evaluated after each variable is removed.
This process is repeated until only significant variables remain.

The first step of the backward stepwise selection process involved estimating the
model with all the variables. After the estimation, the most insignificant variable from
the model is eliminated and the model is then estimated again. From table 6 we can
see that the most insignificant variable is CHANGE. Therefore, the CHANGE
variable is removed . The model is estimated again and the next most insignificant
variable is eliminated. This process was continued until only significant variables
remained.

Table 6.14 Estimated model containing all variables
Variable
BID
DURA

OWN
EXP
AWARE
INDA
RELY
BENEFIT
CHANGE
EFFECT
IMPT

Est. Coe[[
-0 .00679
0.08848
0.74908
-0.42007
-0.48348
-0 .67229
-0.12195
1.35080
0.01193
0.08188
0.30972

Std. Err
0.00349
0.37972
0.97364
0.41793
0.43556
0.34900
0.36976
0.42028
0.58612
0.43134
0.47166
102

t-ratio
-1.94290
0.23301
0.76936
-1.00510
-1.11 OOO
-1 .92630
-0.32981
3.21410
0.02035
0.18984
0.65666

Wald stat
3.77487
0.05429
0.59192
1.01027
1.23214
3.71076
0. 10877
10.33010
0.00041
0.03604
0.43120
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WORTH
INS
MALE
AGE
FARM
INC
SING
Constant

2.28530
-0.54116
0.17625
0.01477
0.56864
0.47714
0.29699
-3.54920

0.50838
0.56353
0.39151
0.36930
0.37489
0.36252
0.41885
1.20420

4.49520
-0.96031
0.45018
0.03999
1.51680
1.31620
0.70908
-2.94750

20.20736
0.92218
0.20266
0.00160
2.30074
1.73232
0.50277
8.68688

In the end on ly four sign ificant variables remained, namely: INDA, BID, BENEFIT
and WORTH.

6.3.3 Stepwise Selection
The stepwise selection process uses a combination of the forward and backward
stepwise selection processes. Predictor variables are entered as they are in forward
selection, but at each step the variables are evaluated to see if any can be removed . On
their own, forward and backward procedures are rarely used anymore, because
stepwise selection is considered superior to both (Pope & Webster, 1972; Freedman,
1983). The results of the forward and backward stepwise selection process gave us the
same final model.

6.4

Logistic Regress ion Results

The dependent variable, which measures the willingness to pay for indirect flood
protection at different bid values, is WTP. The WTP response is equal to I if the
respondent would be willing to pay the offered bid and O otherwise. Since the
dependent variable is discrete, the ordinary least squares regression can be used to fit
a linear probability model. However, since the linear probability model is
heteroskedastic and may predict probability values beyond the (0, I) range, the logistic
regression model is used to estimate the factors which influence willingness to pay
behaviour (Stynes & Peterson, 1984; Greene, 1997).

Table 6.15 gives us a summary of the results of the logistic regression conducted for
each model.
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Table 6.15

Logistic Regression Results

Constant WORTH BENEFIT
Model# 1
Coefficient
t-ratio

-2.627
-6.2435

2.4688
5.4724

Model# 2
Coeffici ent
t-ratio

-3 .2383
-6 .7283

2. 1073
4.5292

1.3266
3.6408

Model# 3
Coefficient -2.769
-5 .4251
t-ratio

2.1 22 1
4.5252

1.3836
3.7251

Model# 4
Coeffici ent
t-ratio

2.232
4.6695

I .3821
3.6882

6.5

-2.4315
-4.5582

BID

INDA

McF R-Sq Chi-Sq (df) % Right
0. 1555 1

29.9473 (I)

0.68465

0.204

38.7905 (2)

0.70954

-0.0078
-2.4149

0.22508

42.0551 (3)

0.73859

-0.0085 -0.7265
-2.5529 -2.1949

0.24151

43.6066 (4)

0.73859

Assessment of selected model

The fina l model that has been se lected with the help of the stepwise selection process
consists of I DA , BID , BENEFIT, WORTH and the constant.

Given the coefficients, the logistic equation for the probability of the WTP can be
written as:

prob(WTP)

=

I
1+ e-

Where:
WTP

=

Z

=

- 2.432 + 2.232 (WORTH) + 1.382 (BE EFIT) - 0.00847 (BID) - 0.727 (INDA) (9)

App lying this to an individual who believes that, ( 1) flood protection is worth paying
for ( coded as I), (2) perceives to receive benefit from the L WWCS ( coded as 1), and
(3) lives in indirect benefit area A (coded as 1), if this individual is asked to pay the
various different bids for flood protection, the corresponding probabilities of their
WTP can be calculated as below:
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Table 6.16

The probability of willingness to pay the bid offered
Bid $x
I
5
10
15
20
25
30
35
40
50
60
70
90
I 10
150
200

z
0.4476
0.4 138
0.3714
0.3291
0.2868
0.2444
0.2021
0.1598
0.1174
0.0328
-0 .0519
-0. 1365
-0.3059
-0.4752
-0 .8 138
-1.2371

Probabilit
0.3899
0.6020
0.59 18
0.5 8 15
0.57 12
0.5608
0.5504
0.5399
0.5293
0.5082
0.4870
0.4659
0.4241
0.3834
0.3071
0.2249

If the estimated probability of WTP is less than 0.5, we predict that the individual will
be un li ke ly to be w illing to pay the offered bid. Based on this criterion, the tab le
indicates that such an individual would be wil ling to pay not more than to $50,
towards flood protection.

6.6

Estimation of Willingness to Pay

The estimation of the mean willingness to pay was conducted by plotting the
probability of WTP aga inst the bid offered. The expected wil lingness to pay is equal
to the area under the curve (Kerr, 1986). To infer the maximum WTP for Oood
protection, we needed to calculate the likelihood of a 'yes' response to the will ingness
to pay question as a function of the bid offered and the characteri sti cs of the
respondent. For example, the probability of an average respondent being wi ll ing to
pay $ I Ocan be calculated by substituting it for the BID value in equation (9).

For the average respondent being asked a bid value ranging from $1 to $200, the
corresponding probabilities of WTP are given below:
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Table 6.17

WTP for flood protection in the indirect benefit areas A, Band C
combined.
Bid $x
I
5
10
15
20
25
30
35
40
50
60
70
90
110
150
200

~1+~2 X1

-0.6384
-0.6723
-0.7146
-0.7569
-0.7993
-0.8416
-0.8839
-0.9262
-0.9686
- I .0532
-1.1 3 79
-1.2226
-1.3919
-1.5612
-1.8998
-2.3232

Anti-log
0.5281
0.5106
0.4894
0.4691
0.4497
0.4310
0.4132
0.3960
0.3796
0.3488
0.3205
0.2945
0.2486
0.2099
0.1496
0.0980

Prob (P;) Triangulation
0.3456
0.0 15 2
0.3380
0.061 1
0.3286
0.1066
0.3193
0.1506
0.3102
0.1932
0.3012
0.2341
0.2924
0.2734
0.2837
0.31 11
0.2752
0.7287
0.2586
0.8585
0.2427
0.9741
0.2275
2.24 19
0.1991
2.5377
0. 1735
5.5919
0.1301
7.1170
0.0892
Mean WTP
21.3951

The area under the curve was estimated by tri angu lation to give the mean WTP for
indirect flood protection. T he mean WTP for the entire indirect benefit area (Indirect
benefit areas A, B and C combined) was estimated to be $2 1.40.
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The mean WTP has also been calculated separately for the indirect benefit area A and
indirect benefit area B and C combined. The mean WTP for indirect benefit area 'A'
has been estimated at

$ I 6.9 I.

This was done by estimating the selected model and
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then using the same process to estimate the WTP curve and the mean WTP. The mean
WTP for indirect flood protection in indirect benefit area 'B and C' combined is
estimated at $27.14.

Table 6.18

6.7

Indirect benefit areas mean willingness to pay
Area

Mean WTP

Indirect benefit area (A, B and C combined)

21.40

Indirect benefit area A

$ 16.9 1

Indirect benefit areas B and C combined

$27.14

Summary

In this chapter an econometric model was selected which was then used for data
analysis. From the information compiled from the survey, significant variables were
added to the econometric model using different selection techniques. The mean
willingness to pay for indirect flood protection was then estimated.
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Chapter 7

Summary, Conclusion and
Recommendations
7. 1

Summary

The main focu s of thi s disse rtation was on the indirect benefits from flood protection
in the Lower Waikato area. The study addressed a number of questions, namely the
value that people in the area place on flood protection, whether or not people w ith
differing characteristic s placed different values on indirect flood protection and how
people in the area felt about paying towards indirect flood protection. Jts main
objective however, was to quantify the indirect benefits from the LWWCS.

The first objective of thi s research was to select an appropriate methodology for
eva luating the indirect benefits from flood protection in the Lower Wai kato. After a
detailed study of the various non-market va luation techniques, the Dichotomous
Choice format of the Contingent Valuation Method was chosen to be the most
appropriate technique, and it was conducted in the form of a self-adm inistered mail
survey.

The Contingent Valuation survey was sent to a random sample of residents in the
indirect benefit area. Of those rece iving the survey 31 percent returned a completed
survey questionnaire. The survey collected information on people's opinions and
attitudes towards pay ing for flood control, their use of the directly protected
floodplain area, people's willingness to pay towards indirect flood protection and
socioeconomic detail s about the respondents and their household. The responses
indicated that 45. 8 percent of the respondents relied on the directly protected
floodplain daily, compared to 40 percent who relied on the floodplain on a weekly
basis. A total of 78.4 percent of the respondents were aware of the existence of the
LWWCS before recei ving the survey questionnaire. The responses from the survey
also indicated that 55.8 percent of the respondents believed that they benefited from
the existence of the L WWCS. Of the respondents who were not wi lling to pay the bid
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offered, 43.2 percent of them indicated their reason as being 'already paying enough
rates'. From the total number of respondents 32.6 percent agreed to pay the bid
offered to them.

The results of the Contingent Va luation survey indicated a high degree of awareness
of the LWWCS, a low level of benefit perceived by the indirect beneficiaries and a
wi ll ingness to pay for indirect flood protection. The results also indicated that the
most significant factors which influenced respondents willingness to pay for indirect
flood protection were, the respondents believing whether flood protection is wo1th
paying for or not, the respondents perceiving to benefit from the LWWCS , the bid
offered and the indirect ben efit area that their property fall s in. What the results
indicate is that, a respondent who believes that flood protection is worth paying for,
perceives to benefit from the scheme and fal ls in indirect areas B and C, would be
willing to pay more towards indirect flood protection.

The results of the Contingent Valuation give us a mean willingness to pay of $21.40
for the whole indirect benefit area of the L WWCS. Using the fu11her classification of
the indirect benefit areas. the analysis came up with a mean willingness to pay for
indirect flood protection of S 16.91 in indirect benefit area A, and a mean willingness
to pay of $2 7.14 in indirect benefit areas B and C combined.

7.2

Limitations

One of the limitations of this study is that it is applicable only to the Lower Waikato
area. It is not possible to extrapolate the results to fit the whole country.

An overall usable response rate of 31 percent was obtained from the survey, which is
quite disappointing. Ideal ly it would have been better to send out more reminder
letters or to have conducted personal interviews however, time and monetary
constraints prevented this.

The main limitation of this study is the fact that the payment vehicle used, i.e., rates,
is quite a controversial issue and many property owners in the area might have hence
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decl ined to respond to the survey or may have understated the value of the indi rect
benefits to them. This may have contributed to the low response rate .

The Contingent Valuation Method has its deficiencies, however they do not invalidate
the methodology. As a non-market valuation method, it is well understood that the
results it yield s are not perfect. "ff the results of non-market valuation exercise are
used as a tool for aid ing decision-makers, rather than as a rule for decision making,
the theoretica l and practical limitations of the methods are of less concern" (Kerr,
1986). Willingness to pay estimates from such studi es can at best be taken onl y as an
indication of the level of the inc lination of the publi c for the good or service in
question.

7.3

Conclusion and Recommendations

We wou ld rat iona ll y expect that the respondents living further away from the scheme
area would be willing to pay less than those living closer to the scheme area, our
results howe ver sho\\' us the opposite. The results of the analysis indi cate that the
respondents furt her away from the floodpla in i.e., indirect benefit areas B and C, were
wi lling to pay S27.14 compared to those closer to the floodplain i.e. , indirect benefit
area A, having a wi llingness to pay of S 16.9 1.

The reasons for thi s could be the fact that people in the indirect benefit area A, are
more averse towards paying an increase in rates, compared to those in indirect benefit
areas B and C. Out of the indirect benefit area A respondents, who were not willing to
pay the offered bid, 65 percent of them be lieved that they already paid enough rates.
Roughly the same percentage was however also indicated by the respondents not
willing to pay the offered bid from indirect benefit areas B and C.

The socio-economic data that has been compi led from the survey, shows that 65.7
percent of the respondents from indirect benefit areas B and C earn more than
$40,000 annually, compared to 60.7 percent of indirect benefit area A. Furthermore,
36 percent of the respondents from indirect benefit area B and C earn more than
$60,000, compared to 32 percent of those from indirect area A. This indicates that a
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possible reason for people in indirect benefit areas B and C will ing to pay more, could
be the fact that incomes are slightl y higher than in indirect benefit area A.

If we assume that people in indirect benefit A, are better informed and more capab le
to place a value on indirect benefits from the scheme, and their estimate wou ld be
closer to th e real value of the indirect benefits, then it could be that the people in
indirect benefit area 8 and C have over- va lued the indirect benefits from the
L WWCS. This coul d possibly be due to limited information and awareness of the
scheme.

This research attempted to quantify the indirect benefits from flood protection in the
Lower Waikato area from the LWWCS. Such a task can prove quite difficult because
of the nature of the benefits to be va lued and peop les perceptions of indirect flood
protection. As the people concerned in this study are not directly protected by the
LWWCS, their interest in this study might be limited. This could have been one the
main contributors towards the low response rate.

The credibi lity of the responses obtained depends very much on the re li ability of the
process used to obtain th em. In thi s particul ar situation, to elicit va lues, a payment
vehicle of rates and rents was used. This appeared to be the most logica l and realistic
vehi cle for paying for the benefits from flood control. However rates arc currentl y a
controversial issue in the Waikato region (with one rate classification having recently
been through court proceedings). This situation therefore was likely to increase the
likelihood of protest bids or non-responses. The reason for such behaviour wou ld be
the expectation that answers were going to increase rates since indirect benefits had
not been rated before.

The protest bids in the study indicated how a large number of people felt about paying
rates towards indirect flood protection. One hundred and seven respondents that were
not willing to pay the offered (44.4 per cent) believed that they already paid enough
rates. Sixty-three of respondents not willing to pay the offered bid (26. 1 per cent)
wanted the Government or regional bodies to pay for the flood control scheme
whereas, 53 of the respondents that were not willing to pay the offered bid (22 per
cent) believed that the direct beneficiaries should bear the cost of flood protection
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rather than the indirect beneficiaries. These views of the respondents should be taken
in to consideration by the council when deciding on an appropriate rate to charge the
beneficiaries in the area.

Despite all the shortcomings, the study can still conclude that:
•

A fairly good proportion of the households in the indirect benefit areas (55.8
percent) perceives to benefit in one way or the other from the L WWCS.

•

A good proportion of households in the indirect benefit areas believes that flood
protection is worth paying for (65.3 percent).

•

The main reasons for people not willing to pay towards indirect flood protection
was the fact that they believe they already pay enough in rates (44.4 percent), and
the other reason was peoples belief that the Government or regional bodies should
bear the costs of the scheme (26.1 percent).

•

Out of the total number of non-respondents, 19.5 percent believe that there are too
many inefficiencies in the system and hence were not willing to pay .

•

The most significant factors which influenced respondents' willingness to pay for
indirect flood protection were, the respondents believing whether flood protection
is worth paying for or not, the respondents perceiving to benefit from the
L WWCS, the bid offered and the Indirect benefit area that their property falls in.

•

For the indirect benefit area as a whole (A, B and C combined) an estimate of
$21 .40 as the mean willingness to pay seems reasonable.

This value for indirect flood protection would be $21 .40 per year per household. It
would be a fixed amount for each household in the indirect benefit area of the
L WWCS and would not differ with the size of the property. This is because the
indirect benefits from flood protection do not vary with property size. It affects the
individual or household rather than the property. Property size is therefore irrelevant
when concerned with indirect benefits from flood protection.

In light of these findings it may be concluded that the Contingent Valuation Method is
a useful tool for indicating a willingness to pay for indirect flood protection.
However, it loses some of its usefulness when applied in such a situation where the
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payment vehicle is a controversial one, unless there is the time and money to test for
protest bids and interv iew all non-respondents.

The rough magnitude of w illingness to pay estimated by the technique is a reasonable
one. However, in order to obtain a more accurate estimate, furth er research needs to
be undertaken , a higher response rate has to be achieved and protest bids need to be
tested .

11 3

APPENDIX 1
Relevant sections of The Resource Management Act 1991
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PART II
PURPOSE AND PRINCIPLES

5. Purpose ( I) The purpose of this Act is to promote the susta inable management of natural and

physica l resources.
(2) In this Act, "sustainable management" means managing the use, development,
and protection of natural and physical resources in a way, or at a rate, which enables
people and com munities to provide for their social, economic, and cultural wellbeing
and for their health and sa fety whi le (a) Sustaining the potential of natural and physical resources (exc lud ing minerals)
to meet the reasonabl y foreseeab le needs of future generations; and
(b) Safeguarding the life-supporting capacity of ai r, water, soil, and ecosystems;
and
(c) Avoiding, remedying, or mitigating any adverse effects of activities on the
environment.
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APPENDIX 2
Relevant sections of The Local Government Act (No.3) 1996
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122F. Principles relating to funding of expenditure needs -

The principles refe1Ted to in section 122E (1) (a) of this Act (which principles are not
ranked in order of priority) are (a) The principle that the costs of any expenditure should be recovered at the time that
the benefits of that expenditure accrue:
(b) The principle that, to the extent that any expenditure - (i) rs independent of the
number of persons who benefit; or (ii) Generates benefits that do not accrue to
identifiable persons or groups of persons; or (iii) Generates benefits to the
community generally, - the costs of that expend iture should be all ocated in a
manner consistent with economic efficiency and appropriate to the nature and
di stribution of the benefits generated, which manner may require the use of rating
mechani sms under the Rating Powers Act 1988:
(c) The principle that the costs of any expenditure shou ld be recovered from persons
or categories of persons in a manner that matches the extent to which the direct
benefits of that expenditure accrue to those persons or categories of persons:
(d) The principle that th e costs of any expenditure to control negative effects that are
contributed to by th e actions or inaction of any persons or categories of persons
should be al located to th ose persons or categories of persons in a way that matches
the extent to which they contribute to the need for that expenditure.
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41. Differential rates - ( 1) In adopting a differential rating system m terms of
sections 79 to 93 of this Act in accordance with section 40

(3) of this Act, a Board shall take account of (a) The benefits that are, in the opinion of the Board, likely to accrue, directly or
indirectly, to any property from the work or service in respect of which the
separate rate is to be made; and
(b) The extent to which the characteristics or the use of any property, or any actions
of its occupier, are, in the opinion of the Board, likely to either contribute to or
alleviate the need for the work or service concerned.
(2) Where the rate is in respect of works for the protection of land from flood or
erosion or for the conservation of soil or the management of water, a Board shall, for
the purposes of subsection (I) of this section, give consideration to, -

(a) In relation to direct benefit, (i) The likelihood , frequency, depth , and severity of flooding and erosion; and
(ii) The likelihood, frequency , and extent of damage to land and the
improvements to the land ; and
(iii) The improvement of drainage; and
(iv) The need for water management generally, - in relation to the actual and
potential uses of the land and by reference to the advantages accruing from the works
concerned and the responsibility for their care and maintenance:

(b) In relation to indirect benefit, (i) The establishment or preservation of economic units of land; and
(ii) The protection or establishment of water, sewerage, drainage, electrical,
gas, and other services and of works, services, and amenities to which rates from the
land may be applied; and
(iii) The protection or establishment of communications and of any other
property, service, or amenity within or benefiting the land.
Cf. 1941 , No. 12, s. 102
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MasseyUniversity

Applied and International

COLLEGE OF BUSINESS

Economics
Private Bag 11 222,
Palmerston No rth,
New Zealand

th

6 August 200 I

Tel ephone: 64 6 350 5799
Facsimile: 64 6 350 5660

Dear Sir / Madam,
I am a postgraduate student at Massey University, undertaking research as part of my
Master's thesis under the supervi sion of Professor Anton Meister. This research is an
economic study of valuing benefits from flood protection.
In recent times increased importance has been placed on the estimation of benefits
from publicl y funded projects . The Rating Powers Act ( 1988) call s for a di stribution
of the costs of drainage and flood protection schemes among those who stand to
be nefit. This also includes people in areas not directly protected by the flood control
scheme but receiving indirect benefits, such as for example, protection to road access
and communication lines.
For thi s reason you are being asked to provide information on your perception of the
value of benefits you receive from the scheme. To obtain thi s information any person
di rectly involved in the manageme nt of the household / business is inv ited to answer
the enclosed questionnaire.
According to information provided by land class ifi ers in the Lower Waikato Region,
your propeI1y fall s in the area indirectly benefiting from the Lower Wa ikato Waipa
Flood Control Scheme (L WWCS) . This means that if a major flood occurs, the
L WWCS, while not directly protecing your property from floodin g, would protect
your road access and communication lines. These are just some of the indirect
benefits provided by the scheme .
Our research is dependent upon your completion of the questionnaire, however your
pa11icipation is anonymous and voluntary. Your household's views and opinions are
very important for this study. We would be grateful if the questionnaire could be
filled out and returned in the postage-paid envelope provided. Your response to the
questionnaire will be held in complete confidence. Once the study is completed, the
returned questionnaires and addresses will be destroyed.
I would be most happy to answer any questions you might have. Please write or call.
The telephone number is (06) 3505799 ext 2667. Thank you in advance for your cooperation. We look forward to receiving your completed questionnaire as soon as
possible.
Sincerely,

~
~

AsifQuazi
Graduate Student

Prof. Anton D. Meister
Supervisor

Te Kunenga ki Purehuroa
Inceptio n to Infinity: Massey Unive rsity's comm itme nt to learn ing as a life-lo ng j o u rney

BACKGROUND
The Lower Waikato Waipa Control Scheme (LWWCS) is a comprehensive flood
control scheme which provides flood protection to rural agricultural land in the Waipa
and Lower Waikato valleys and provides protection to the towns of Te Kuiti,
Otorohanga and Huntly. These townships and their surrounding rural areas thus
receive direct benefits from the scheme. Without the L WWCS , these areas would
receive most of the impacts of a major flood.

According to land classifiers, the land that your household or business occupies is not
directly protected by the scheme but it does receive an indirect benefit based on its
proximity to the scheme. lf the LWWCS were not in place, then your land or property
would not be directl y affected in a major flood, but the surrounding areas would. This
cou ld affect your roads , telephone lines and other services causing access and
communication disruption for your household or business.

People who directly benefit pay rates towards the yearly maintenance of the flood
control scheme based on how much benefit they receive. Under the Rating Powers
Act 1988, people who benefit indirectl y are also required to pay rates towards the
yearly maintenance of the sc heme based on benefit received . In case of a land
occupier this po1iion of the rates is assumed to be included in the rental or lease cost.

The main purpose of this survey is to place a value on the benefits people in the
indirect benefit area receive from the flood control scheme being in place. For people
like yourself who indirectly benefit from the scheme, this means valuing the
protection of access to work, schools, shops, markets, hospitals, other townships,
valuing the provision of an early flood warning system, the protection of the lines of
communication, the more intensive or productive use of land, peace of mind and a
better standard of living, among other things.
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The questionnaire wil l take approximately 15 minutes to complete. Please tick the
cho ices provided or fill in the short blank spaces. Please use the map provided for
Question 5 and 6. The questionnaire can be returned in the freepost envelope
provided. No stamp is required.

Please turn the page to begin the questionnaire
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QUESTIONNAIRE
SECTION A

This section focu ses on general information about people's perceptions on their
reliance and use of the flood control scheme, and of the schemes direct benefi t area.

1. Please indicate how lon g your household has lived in the Lower Waikato
Region:

1.

Less than 1 year

2.

1 to 10 years

3.

11 to 20 years

4.

21 to 30 yea rs

5.

31 to 40 years

6.

41 to 50 yea r s

7.

Over 50 years

2. Please indicate which of the following desc ribes your household / business in
r elation to the property yo u occupy:

Owner
Occupier
Other

.....................................................................................
........................................... .. ........................................
3. Have you ever experienced a flood during the time you have lived / worked in
the Lower Waikato Region?
YES / NO
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4. Before reading the letter attached at the front of this survey were you aware
of the existence of the Lower Waikato Waipa Flood Control Scheme? Please
circle:
YES /NO

5. By looking at the map provided at the back of the questionnaire, please
indicate which area your property falls in:

1.

Indirect Benefit Area A

2.

Indirect Benefit Area B

3.

Indirect Benefit Area C

6. How often do members of your household / business visit or pass through the
direct benefit areas of the L WWCS identified on the map?

l.

Daily

2.

Weekly

3.

Monthly

4.

Yearly

5.

Never

7. For what kind of activities does your household / business require going to or
passing through the direct benefit areas?

1.

Work

2.

School

3.

Shops

4.

Market

5.

Hospital

6.

Pub

7.

Recreation

Other please specify
• • • • • • t • • • e . e e e et e e et e • • e . e e e I e • e e e e e e e . tee e e e e • . • e t . I t t t t t t t t t t et t t t t t
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t t

....................................................................................
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8. Do you believe that the L WWCS provides some level of benefit to your
household / business? Please circle:

YES / NO

9. Has the presence of the L WWCS allowed you to change your business or use
your land more intensively?

YES / NO
If NO go to Question 11
If YES please explain:

······································································································
······································································································
......................................................................................................
......................................................................................................
10. Without the LW\VCS would you have made these changes ?

YES / NO

J 1. If a major flood was to occur and the direct benefit areas were to r eceive the
full effects of the flood , how would this effect your household / business and
to what extent? Consider the following:
No Effect
•

Access to work

•

Access to markets

•

Access to sho ps

•

Access lo sc hools

•

Access to hospitals

•

Access to major townships

•

Co mmunication lines

•

Access lo recreat ional areas

•

Conservation areas

•

Peace of mind

•

Living standard
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Minor effect

Significant effect

Other, please specify:

12. Keeping in mind the impacts of a major flood on your household (Question
11); on a scale of O to 5 how important is it to your household / business to
avoid the following impacts:
Not Impor tant

Impor tant

Verv Import a nt

Disruption of access to:
Work

0

2

3

4

5

Sc ho ol

0

2

3

4

5

Shops

0

2

3

4

5

Markets

0

2

3

4

5

Hospita ls

0

2

3

4

5

Recreational areas

0

2

3

4

5

Major towns hips

0

2

3

4

5

Disruption of Comm unic ation Lines

0

2

3

4

5

Disturbed Conservatio n a reas

0

2

3

4

5

Lost Peace of Mind

0

2

3

4

5
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SECTION B

The next few questions seek to estimate the value of indirect benefits you receive
from the LWWCS. Without the scheme, you would not receive those indirect
benefits. These indirect benefits, the costs saved by avoiding flood impacts, were
identified by you in Questions 11 and 12. We wou ld now like to know how much
these benefits are worth to you, therefore we wi ll ask you to either agree or disagree
to pay a certain amount of money to continue to receive these benefits. Assume that,
if you agree, you receive the benefits and if you decline, you wi ll not.

13. Do you think flood protection is worth payi ng for?

YES / NO

If YES, continue with Question 14
If NO, please explain why:

14. Keeping in mind the importance of avoiding the negative impacts of a major
flood (Question 12), would you be willing to pay an increase of $20 in yearly
rates / rent, towards flood protection?

YES /NO

If YES go to Question 16

If NO continue with Question 15
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15. Since you are not willing to pay the stated amount for flood protection, please
indicate why?

Should be paid by Government/ Regional bodies
Direct beneficiaries should pay
Too many inefficiencies in the system

I already pay enough in rates / rent
Disagree with the system
Prefer levy on rates
Need more information
Cannot afford to pay
I shouldn't pay because I do not receive any benefit
Too much
Other

16. Do you have insurance that covers any of the flood contingencies listed in
Question 12?
YES / NO
If YES please explain:
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SECTION C

Now, I wou ld like to ask a few questions about you, and the members of your
household, to help interpret the questionnaire.

17. Please d escribe yourself and members of your household in terms of the
followin g characteristics:

Household member

Ma le (-.J)

Female('/)

Age

Occupation

Yourself
1

2

Family

3

members in

4

household

5
6
7

18. Pl ease indicate your hou seholds average annual income:

1. Less than $ 10,000

2. $10,000 to $19,999
3. $20,000 to $29,999
4. $30,000 to $39,999
5. $40,000 to $49,999

6. $50,000 to $59,999
7. $60,000 and over
19. How many people contribute towards your household's annual income?

........................................................................................................
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Remember that your response to this questionnaire will be treated as strictly
confidential. Your name will not be connected to any work done with your
answers.

THANK YOU FOR YOUR HELP
WE ARE GRATEFUL FOR THE EFFORT YOU HAVE MADE TO COMPLETE
THIS QUESTIONNAIRE. YOUR ANSWERS ARE VERY VALUABLE TO US.
PLEASE RETUR

YOUR QUESTIONNAIRE IN THE FREEPOST ENVELOPE
PROVIDED ( 0 STAMP IS NEEDED).
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MasseyUniversity
COLLEGE OF BUSINESS

Applied and International
Economics
Private Bag 11 222,
Palm erston North,
New Zealand
Telephone : 64 6 350 5799
Facsimile : 64 6 350 5660

2ih August 2001

Dear Sir / Madam

REMINDER LETTER FOR SURVEY QUESTIONNAIRE

Approximately two weeks ago, you should have received a copy of a survey
questionnaire seeking your opinion regarding flood control in the Lower Waikato. As
part of the Lower Waikato region your opinion is valuable to us. This letter is to urge
you to fill in the questionnaire and return it in the postage paid envelope as soon as
possible.

If you have already completed and returned the questionnaire, please accept our
sincere thanks. If not, please do so today. We want to be sure that the results of the
questionnaire truly represent the views and values of the people in the Lower
Waikato.

Thank you very much.

Sincerely,

Asif Quazi
Graduate Student

Prof. Anton D . Meister
Supervisor

Te Kunenga ki Purehuroa
Inception to Infinity: Massey Unive rsity's commitm e nt to learn ing as a life-lo ng journey
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