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ABSTRACT

Rivers arc open access, environmental amenitics from which the public derives
a wide range of cconomic benefits. Because rivers are public amenity resources, with
public good characteristics, they arc often managed by governments.  Policies that
govern such public amenities should aim at allocating the resources to achieve their
highest valued use. To achieve this aim resource managers need to consider the total
costs and benefits that socicty might incur or gain as a result of implementing the
policics. Some costs and benefits that society incur as a result of policies are not
obscrved explicitly in the market place. These costs and benefits arc often overlooked
in policy formulation.

The management of the Manawatu River is a responsibility of the Manawatu-
Wanganui Regional Council. It is hoped that if the public complies with council
policies alfecting the river, society’s necds may be met. However, if these policies are
implemented without considering society’s preferences, implicit costs are likely to be
imposed on society. Involvement of the public in the decision making process is one
way of ensuring that socicty’s preferences are considered, and upholds decision makers
accountability and transparcncy in resource allocation.

This study aimed at measuring the nonmarket benefits in dollars that the public
places on improved water quality in the Manawatu River using the contingent valuation
mecthod. A total of 1500 houscholds in the Manawatu River catchment area were sent
a mail questionnaire (o elicit their willingness-to-pay for water improvement in the river.
A return rate of 25% was obtained.

The results show that 69% of the houscholds visit the river during the summer
spending their time participating in non-rigorous activities. Lack of interest in river
related activities may be one of the most important factors that hinders households’
visitation to the river, rather than pollution. The lack of interest may be due to a poor
general river environment. The majority of houscholds are unlikely to alter their
visitation habits to the river even if water quality was improved. Nevertheless they place
a collective value ranging from $2,002,652 - $4,084,747 per year on improved water
quality in the Lower Manawatu River.



1
ACKNOWLEDGEMENTS
To my God and Lord I dedicate all that I have achieved in my studies.
May I acknowledge the following people for their input to my thesis:
Prof. A.D. Meister and Dr. R.R. Alexander for their supervision; Prof. B. Townsley for
his positive critique of the methodology and results and Dr. J. Holland for his interest
in my study; Mrs. K.J. Fisher and D.B. Braden for their help in the office.

Dr. E.A. Drawneek of Computer Cenue for his help in data analysis.

Ms. S.K. Forsyth of Manawatu-Wanganui Regional Council and Mr. J. Anderson of
Palmerston North City Council for their helpful information about the Manawatu River.

Anderina, Dong, Tony Wharton, and Endang my fellow students for their comfort in
times of tough work; fellow Kenyan students at Massey for their support, especially Mr.
K.A. Senclwa for his constructive critisism of the final work; Sz¢ Chia Saw and other

friends for being always near when I needed help.

Palmerston North SDA Church family for their prayers and support, care, concern and
fricndship at all times.

Brothers and sisters for their moral support; Mum and dad - imbuya mono ase ogokinia
na kong'ira esukuru.

My beloved students in Chebwai SDA school for their encouraging letters.
The Ministry of Foreign Affairs and Trade for its sponsorship.

Thank you all for being patient and caring.



CONTENTS

BESTRACT o v oie it sobs SU810 2 S8 R EeEE5 3 J4 1.5 $Re@mi ey 58
ACKNOWELEDGEMENTS o5 v« & ¢ o wavaras & & & 9 8 6 womamaias #% & 65 & 98
COMEBNTS - &« vusmmmvemsms s 2k o e & 855 © £sswsonas’ s o e
LISTE I TABLES . dcesnn sy simmmmbons s s n 8@ feesmn st e
LIST OF BIGURES oo 55 56 85 0assm b5 8 o aepsess 5 2 598§ »

EHAPTERIDONE oxons cogmmammmnk o sosn@iBem famm » Gobwibos/ S0 &

SURVEY BACKGROUND AND INCENTIVE . ..i:cocnmwnsassssvs
1.1 INTRODUCTION i s« 5w smmmms o8 8 5 0 5 simewon a5 5 8 & & 54
1.2 STATEMENT OF THE PROBLEM . ... ................
13 BATIONALE . osiss oo f femsissisbs S emesad 2% 4853
1.4 'THE CONCEPTUAL FRAMEWORK . . ...cceswssssxss s

1.4.1 Nonmarket evaluation and the benefit-cost analysis . .. ...
1.5 HYPOTHESIS AND HYPOTHESIS TESTING ...........
16 QOBIECTIVES oioinny s s o8 sraaiis 85 5 0 @ Anan § 945 gavs
1.7 INMPORTANCE OF THE STUDY ;. :.osamsmmmssse o« wes
1.8 OUTLINE OF THESIS . covvmmnes s s qmsommes s ssoe

CHAPTER TWEY 505 s auamas s 56 v 0@Casmng 9 0y Lasyes S8 & ois

NONMARKET VALUATION METHODS .........................
g INTRODUETIEIN o 0 s mmmans, e sines 5 g0 s 7o 5. 5 £-0 5w
2.2 MARKETS AND RESOURCE ALLOCATION ...........
2.3 WELFARE ECONOMICTHEORY . ... .vovamsssssssss

2.3.1 Marshallian consumer surplus . . ... ...............
2.3.2 Aggregation of consumer surplus . ................
2.3.3 Hicksian consumer surplus measures . ..............
24 BENEFIT EVALUATION ....cus s on e womamaeas «s s s iu
2.4.1 Total economic value (TEV) ............... R o—
Z2A2 Valudbon methoUS wocivns i i s s aeamni i5 ¥ 8 ¥ 0wt
242.1 The surrogate market price approach . . . ..
2422 Survey based techniques .............
2.5 CONTINGENT VALUATION METHOD (CVM) .........
2.5:1 Historical PErSPettive i ¢ s v e ein s 995 8 §e s
2:52 CVM designing ChRiGUES « . ¢« csvmews 55 5 5 5 o5 siers
2.52.1 The hypothetical market scenario .......
2.522 The market mechanism . .............
2.5.3 Limitations and shortcomings of CVM .. ...........
2.5.4 Debates about the contingent valuation .............
2.54.1 Reliable valuation of passive-use values . .

2.54.2 Willingness-to-pay (WTP) and willingness-

to-accept (WTA) concepts ............



iv

CHAPTER THBEE =65 5 06 i 5 @ are s § @ 5 6 5w 6 e s 58 8 & 86 6 v 35
THE MANAWATU RIVER CATCHMENT . :useoasvesidssss s v 35
3:1 INTROBUCTION o o ummmnas 5 & aw 5 semrsass s s 5 @6 ame 35
3.2 EARLY HISTORY AND SETTLEMENTS ..« cccnesvnvws 35
3.3 GEOGRAPHICAL FEATURES ................ .. 0. 38
23] Ranpes And HVEIS .. :u555 90045956555 0588 5 REGG 38
332 Landforms a0 EONS <o v s womrs & & w0 s w e aE 39
3.4 CLENARTEIR . o ix s ncemmsudons o, 5 e w1k wrmamaeny 55 B 5 Sy 851 7. Gl 40
3.5 VEGETATION AND WILDLIFE HABITATS ........... 41
&0 DEMOGRAPHIC FEATURES . . :.:.cunsisssssesiewian 42
3.7 ECONOMIC, RECREATION, AND SOCIOCULTURAL
HERITAGE. . .« cooumsimn 5o 5 5 s r swmsomian s & 55 5 5 5 somomsraon 43
3.7.1 Apriculture and horticUltire . . . ... 500085 6 0 s0ms 44
3.7.2 Redreation and WOURSH ¢ o v opevass 45 § 59 pomeEEs = 44
3:7.2:1 Manawatu River estuary . ............ 45
022 Fishery Resources . .. ............... 46
373 Moaorionltiral Beriage .. .. pccmesxsn s i weissocs s s 47
3.7.4 'Waste water treatment and disposal . .. ............. 48
375 Grave]l ERTACHON su s o v smeEs @ 8 R 8 R E S8 R E 49
3.7.6 Hydropower generation: Mangahao Power Scheme .... 50
3.8 WATER QUALITY MONITORING ... cone o5 oesnssna 50
3.9 THE RESOURCE MANAGEMENT ACT 1991 .......... 53
3.9.1 Manawatu-Wanganui Regional Council ............. 54
A 40 BUMMIARY . . . o cvmmisn 5nn xm s wor o g s sisisiaodn o o 5 56
CHAPTER FORR. s 26 5 5% vesasamos 945 § S50E 8 % 8 ¢ 08 & 050s o6 3 57
METHODOLOGY . coiv s w5 5 sommimonms o & = 5% 0 Sapmmisis » 5 @ & 98 2 S0 3 » 57
4.1 INTROBDUCTION onummn i v 8 4 & 560amn s 8608 8.8 S 0eamig s 54 57
4.2 CHOICE OF TECHNIQUE . . . .« cocen i as s s v pemamigs s s s 57
4.3 BACKGROUND INFORMATION GATHERING ......... 58
4.4 SURVEY POPULATION .. v o s v nmttms st 5 x b s mdsass s s 59
4.5 SAMPLING PROCEDURE . :iovas sy oo wavesaiis ¢4 4 59
4.6 QUESTIONNAIRE DESIGN ... cowoness s nammmes s s 60
4.7 QUESTIONNAIRE TESTING ........... ... iiuun.. 64
4.8 QUESTIONNAIRE IMPLEMENTATION .............. 64
CHARPTERBINES 00 aoweim s smorm o eosmim g mos e s s don s 4« gm < S@gEe g 65
RESPONSES AND DISCUSSION OF RESULTS ..............c0.... 65
5.1 CHARACTERISTICS OF RESPONDENTS ............. 65
5.2 HOUSEHOLD VISITATION OF MANAWATU RIVER . ... 68
5.3 PARTICIPATION IN RIVER RELATED ACTIVITIES .... 70
54 A GENERAL PERCEPTION OF WATER QUALITY ..... 72
5.5 EFFECT OF CHANGE IN WATER QUALITY .......... 75
5.6 DICHOTOMOUS CHOICE MODEL OF WILLINGNESS-

TRERAE <048 00 00 808mm 450 8 50 S P e e b a8 17



561 Thelogitmodel ... wve e smmes «s ms s s m s 0w s

5.6.2 Logit model estimation . ................0......

5.6.3 Univariate logistic regression analysis . .............

564 Extension to multivanate Iogit . cccvnwawnvs e e o vwas
5.64.1 Forward stepwise selection . ..........

5.64.2 Assessment of model performance . ... ..

5.7 AGGREGATION OF WILLINGNESS-TO-PAY . .........

CHAPLEER ST 5 o 5 500 smmssdinme s s §w s mmnsossom s @ s 8 oo

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS . .........
6.1 MEETING GOALS AND OBJECTIVES OF THE STUDY ..
6.1.1 Selection of appropriate methodology . .............

6.1.2 To discern people’s opinions and perceptions towards
present water quality in the Manawatu River .........

6.1.3 The effects of improving water quality in the river will
haveontheuseof themver .....................

6.1.4 Factors influencing people’s willingness-to-pay for

improved water quality and quantify the value of

improved water indollars .. ........... ... .....

6.2 DISCUSSION AND CRITIQUE OF THE

METHODOLOGY ; 5 o o o vamvwin @ 5 59 0.5 & s@05e6 5% 953

6.3 CONCLUSIONS AND RECOMMENDATIONS .........

APPENDICES . « o vowwmomsm o x ¥ s 0 & 5 Sssas 5 6 5 8 § &6 Suonsae s @ 2085 5 ¢
APPONAIR T o covmimimins « 5« w e S s € & o5 pEwEsam w56 s
COVBINE TOHET oot s 55 545 0 M UMEE 5 3 5 25'n & sotimmne e s & 5 5 s 2
APPEIIIL . oovvnvvans v a skt p e s s 53 b 4 SRCOTER BT AR § 5B
S HOEOTS r 7 5% oy sl o A S AN S Ry s e Rera aosc
ADPRAGURNEL 55t v 58 @ktobosion ol 60, & % 3 oBaie S 55 o R
Univariate JogiSHC TEEIesSION .« vt w48 o 5 5 5 s s nsie s s oonoeas
APPRRUEE LN i cma s mimpnarams 3 Gs 5556 FRBAR K € %0 E N
Multivariate logit model development .. .....................
AFFENDIX Y o vissaes sebmsiohllh & & gy S 5 8 s

737
81
82
83
84
89
91

4

97
97

100

100
101

104



Table 2.1
Table 2.2
Table 3.1

Table 4.1
Table 5.1
Table 5.2
Table 5.3

Table 5.4
Table 5.5
Table 5.6
Table 5.7
Table 5.8
Table 5.9
Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 5.16
Table 5.17
Table 5.18
Table 5.19
Table 5.20
Table Al
Table A2
Table A3

Table A4
Table AS

LIST OF TABLES

A demand SCHEAUIE . & « = « o 0 o vovisis n s 5 8w o mon SR
Studies comparing WTP and WTA amounts . ..............
The population of the districts of the Manawatu River catchment

AEThE J99Y CENSUS « o x v o o v 5 o mimmm e o % % % 5 5 s 5 sssemms 4 & 8
Questionnaire distribution over the different bids
Fypes of 1ESponses Obtained . . voas s g s v v sw smvsesaE G % 6
Type of respondents contacted
Proportion of households that have visited the Manawatu River or
its tributaries in the last three summers
Average number of days per summer households spent visiting
the Manawatu River or its tributaries
Average number of hours households spent visiting the river per
day
Activities undertaken at various sections of the Manawatu River

And 185 TIDULATIES o « 0 0 v x v % o« visvmir 00 % & & = S a#m s o s 5 8
Reasons people decline using certain sections of the Manawatu

River and its tributaries
Household perception of water quality in various sections of the
Manawatu River
Importance of water quality indicators in decision making to visit

TEVBER] s anvoasumin s M s 9% ¥ o/ 5 ¥ 0 S SR B A R R R B
Respondents opinion of present water quality in the Lower

Manawatu River
Effects of water quality improvement in the Lower Manawatu

- O
Grouped observations of data on WTP (X))
Model one

Model two

Model three
BAOHBL DT < ode " Sl s Sorrw it oot B i S S sl 63 et s
Summary of 1est STOSHCS < 4 w55 8 5 i e emamnit s b s oo s sinwiemm
The probability of willingness-to-pay the bid offered.
Reasons for not being willing to pay for improved water

CIRRITET 5 o e o S TR g P S S P e e s R o i
Length of time the water quality improvement programme should

BAKE oo v s s a w s e B R SRR Y 5 R S BN ST
Observed and expected frequencies
Confidence Limits for effective bid ....................
Trapezoidal approximation mean willingness-to-pay . .......
Approximation of lower bound mean willingness-to-pay
Approximation of upper bound mean willingness-to-pay

......................................

......................................

........

....................

ooooo

vi

128
130
136
137
137



Figure 1.1
Figure 2.1
Figure 2.2

Figure 2.3
Figure 2.4
Figure 3.1
Figure 3.2
Figure 3.3
Figure 5.1
Figure 5.2

LIST OF FIGURES

Location of the Manawatu River . . . ... ..... ...
A consumer observed demand (units) as a function of price . . ..
A consumer observed demand for a commodity bought in

continuous amounts . . . ...

An aggregate consumer demand curve. . .... .. .00
Surplus measures for a change inquality . ................
Manawata River CAatchMEnta@red <. cosmovans s e s e s s o 0w

Manawatu-Wanganui Region
Manawatu-Wanganui Region
A logistic model curve . . ..
Expected willingness-to-pay

district boundaries . ...........

vil

14
15
17
36
37
55
80
93





