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Abstract

A community sewerage system is a public good which society derives a wide range of
benefits from. Because a community sewerage system is a public good, it is normally
provided under the direction and control of a local authority. A local authority
contemplating providing a community sewerage system in a small coastal community, must
consider whether the welfare of the community will increase as a result. To do this it needs
to consider the total economic costs and benefits that the community might incur or gain
from building a small community sewerage system. In the coastal environment the value of
many of the benefits a community sewerage system would provide can not be observed in

commercial markets.

This research aimed to provide local authority decision-makers with a way to value the
benefits of a small community sewerage system in the coastal environment. To achieve this
the contingent valuation method was used in the form of a mail questionnaire with specific
reference to the circumstances of small coastal communities. Application of the
questionnaire was illustrated using three small New Zealand coastal communities, Russell,
Tapeka and Horeke. The questionnaire was mailed to households and businesses in these
communities to solicit their willingness to pay for the benefits of a proposed community

sewerage system. An average return rate of 50% was obtained.

The information and results obtained from the questionnaires showed that they can provide
valuable information. In particular, information for a decision-maker wishing to determine
if community sewerage is economically efficient in a small coastal community. The average
value per fortnight that respondents from Russell, Tapeka, and Horeke placed on the
benefits of a community sewerage system was $16.60, $15.97 and $9.75 respectively. For
each community, the average value was not sufficient to cover the cost of the proposed
community sewerage system. Nevertheless, the authority managing the sewerage issues in
Russell, Tapeka, and Horeke gained beneficial insights to adopt the best plan of action for

sewerage in each community.



Acknowledgements

May I acknowledge the following people for helping to make this thesis a reality:

Professor A.D.Meister and Dr. R.R.Alexander at the Department of Applied and

International Economics, Massey University, for their supervision and guidance.
The New Zealand Counties Trust for their financial assistance.

The Far North District Council for their financial assistance and practical support.
My friends and colleagues for their support and assistance in the research.

My family, especially my mother and father for their assistance, tolerance and

understanding during the duration of this research.



Table of Contents

ABSTRACT

ACKNOWLEDGEMENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

1 THE NEW ZEALAND SCENE

1.0
1.1

1.2

1:3

v

ii

iii

vii

viii

INTRODUIETION cissvsmaiasisiesinssssiamassmassnsimte e s v ieasss
CASE STUIDTES i iswuvmmaasves<eis 00785 §sassees ossaws o5 608657495 15 ki Sas AL s s e

1.1.1 Russell...
1.1.2 Horeke...

NEW ZEALANIFLEGISLATION. . ..comcssrossenmms somsssmansassmamsasssnsesianssesspassasssessmnses
1.2.1 The:Resource Management Ack TOT .. i i s, b sy sy svgas s s s Sy i
1.2:2 The Influence of Maori Cultural Values .......ciitimminiiiiiinisysimsmiiissiiamspassaiis

1.2.3  Health Act 1956 ...
1.2.4 The Local Govemmem Ac: 1974

B, U L T .

2 SEWERAGE SCHEMES: PHYSICAL AND FINANCIAL ISSUES

2.0
2.1

2.2

2.3

24

INTRORIETION :cosvausmnmsssrsts s s s sy e s s e s

PHYSICAL/INFRASTRUCTURE - ... i oo sissatsmidesnvaiasts
210 (Sentis Tank Soil A D SO rirOTE SYSTERAR ixucixrsssossomnssnsisemsssonsssonsaneiisaassanssassassxsarsensvas s¥nssisosons
B e D BB S R R IR o s omsas AR v R R A RS A TR R A o S A DD S A P AR Ao
2.1.1b The Dramﬁefd
ensnsaes 20
k2
B .04

-

o 2D

2.1.2 Reticulated Systems....
2.1.3 Alternative Systems...

2.1.3a Effluent Dramage Serwcmg

2.1.3b Wetlands ..

2:2:1 Eco!og:cai

2.2.2 Aesthetic...
2.2.3 Health ...

2.3.1 Government Policy ...
2.3.2 Financing Arrangemems

THE ROLE OF THE DECISION MAKER...
2.4.1 The Nanona!leve!
242 'The RegionGl LeVel.......ocvunimisiiismsasisis s s s isis i siiasdaiaes
243 TerrHOrial AUTROTIIEON o.oiussmmmsdismmesnssas a5 Hs Vo R S s sE Eo R SRR R R s
2.4.3a The value of the ProPoSal..asicssssssisssissassssiessiisiisissisnmi s asmsaniss i i
2D Thie BeSt Proctichl DPEIN crsssiisesivoieusissssas s s pissais v assoss b oo sss o s o asm Sabas s senensy

15

............... 15

15

A3
.16
49

.24

i 2d
w2y

THE EQUITY OF GOVERNMENT POLICY AND FINANCING ARRANGEMENTS .

s 29
w3l

3D

29

.33
.36
.37
A7
.38



2:5

2.4.3¢ Project Priority... R e s O
2.4.3d Project Management and Fmancmg T ()
SUINMMARY s scunaisscm e cmssmamsesis w2 s s a1 e S s s v ¥R e SRS oS 42

3 THEORETICAL FOUNDATIONS FOR ESTIMATING THE BENEFITS OF

SEWERAGE SYSTEMS ...coiccsssssssenssonsssssrussoassasserssrasssanssosssssansonses 44
20 INTRGDUICTION . it s i e e i i e W R T S 44
3:1 ‘ECONOMIC EEEICIENCY AND OPTIMAL WELEARE ... .. .ummmmismrsisesivasmcnssivns 44
3.2, EATLURES OF THE MARKET SY STV sty et 48

e L L £ L R P SR 48
F2D  EXTETRAIIIIES souvcv somenmmsmn et s s e e e A o o e W s 51
323 PDBLE TRGUUS sovcsisamvuonvimiissss tos vssas vt s s s 0 6 0 8 o3 w35 S P A SR a0 53
3.3 CONSUMER SURPLUS AND BENEFIT ESTIMATION........ccoortreumieniermimiiennreeessinenneas 54
3:4- "TOT AL ECONOMIC VALLIE s oo it ps i 10 sy sy v s i s fies apes s i 58
3.5 TECHNIOUES TO VALUE THE BENEFITS......oumossrasssasaesressssssnnnsnssssrsnsssssssnsannsnnessssas 61
26 TWO VALUATION STUDIES .. v s ot aseassien s e 63
3.6.1 Public Sewerage'in the CArIDDEaR ....cocmssssrasionmmmmmmmssmesssssssmessssssassssssaessraessrnsssessresd 63
3:0.2 Groundwater Protection i DDVEr i wowasauomasorsssisssssonssarorssssasssismrstassesrererra 65
3.7 AN OVERVIEW OF THE CONTINGENT VALUATION METHOD ........ccccccccvviiiieinnnns 66
3.7.1 Contingent Valuations .. s R S v O
3.7.2  Limitations of the Conttngem Valuanon Method RS S T e 08
AR ISTUMNIARN coovnmmmmnnmmsosmmsamseisnssibsssis s s iy S nams s sssn e o g 7l
4 METHODOLOGY ..ocovsnsussnsssnsssens P 73
4.0); INTRODUCTEION ccivcismimmimsummmsmmstsmmmiissmmsmisssme s i st s s s e s s s s 3
4.1 TDENTIEICATIONOF BENBEITS s smsnsmansiim s s o 73
4.1. THERELEVANT PORULATION cowoommammmssmumimiomssmiesss s o om s 73
43 "THE SURVEY FORM irmnm s iy s o e s s s ey voisiv ey 76
dd OUESTIONNAIRE DIESTGN . o cosmimcsmmssvmstomssmoms i e s s s ey 79
Pl RO TP FESSIONS. cvosrnesanmrssmsssnssnaiimsmmsi i s s T S S e S RS 79
AT OHETTIONT o omnesviommissismiissmmmt ity s s s o e S R RS T T R rnE 80
4.4.3 Biases of Particular Relevance to the Questionnaire Methodology ............coccvevvciiuniniincnnan. 83
4.2.4 Pre-testing... T T S e T S R R O
4.2.5 Follow-up Mattmgs ................................................................................................................. 86
4.5 SUMNIARY: ocoummmmsmsmvmsumsismsiomim s s ey s s s s s e s St St s 86
5 DATA ANALYSIS AND RESULTS 88
5.0 INTRODUGCTION coovemnmmmnmmsmmemmsss s s i i s s ssisasn 88
5.1 PREPARATION @FETEHEDATA SEL. .ottt nesissmiss s b m e e s 88
5.2 ANALYSES AND RESULTS iiemmnsmnmsanssiimasismsiivessis i 90
3.2.1 The Stateof Current Sewage TroiMent .........uinviiiisemsisismsisiassssssmnssssnmmmsassssnisnussssssas s 90
.22 Useofithe Coastal BRUITOMIMERL, . .coosmvissirnsccnstsesssssnusismibnnnsansssssissssssnsmsssnass asssansssinnsasias 93
3.2.3° Willingness:to:Pay fora INEW SYSIEML,.....cv.cososississssassscsssasnssnsanssassassasanssnssasnansessssansansanssnsssas 94
5.2:4 General Background INfOrmaiion...............cocucsssessssssssmmsssnssiassssssssnsssssanssssssnmasssassssasssnsnn 96
5.3 ANALYSIS OF WILLINGNESS TO PAY RESPONSES........cooooiiicerieerieecseneeeeeesen e 97

I3 ANCEOVA Mool s s i s v o e R T ST 98



vi

3.3.2 Selecting a Regression Model....ciicumnnvimsmsminmmmimmisuemsaviansimsawiavil 00

534  REBTESSION ASSUIMITIIONS :ooivicvsivoviocs i s s i o Eaiasss s s s s e 108
5:3.5 Different Meihs Testv uanimpaivaimsn s aimsammnlsiimsnsmissansad b0
i DISTRIBUTION ANALYSIE:. .. unaimmsvenssivissvsssns e svoamsn e s s i 111
¥ SUMMARY - ammpmminssiis s i s s s e 113
6 DISCUSSION OF RESULTS AND RECOMMENDATIONS..... 115
Gl INTRODIICTION ot s s e rle it et e 115
6.1 ASSESSING THE METHODOIOEEY s usnsrsssismmmmmssnmss s mmasigses i i 115
QUL AP IOSE TROIGR nrsinsravhrsssrsyssonanmsns r s e e A T e A T AT ST R T s 116
6.1.2 The Shortcomings of the Questionnaire Methodology..............cccoeeviinieresnnesenininisssinens 117
6.1.3 Recommendations for Improving the Questionnaire ProCess............ccoviviiiiiiciisiesisiesnens 119
6.2 RECOMMENDED APPROACHES TO SEWERAGE IN THE CASE STUDY
CONINUINTEIESL. ... o0t smuesmssenbes oot s s e i e TR S PO Ty T e 120
il RASSEI FH TUPBE o vveaorsen s st v s s o R S T S S B A s A AN 120
G20 HOWBRE, coc st i s e e S e e T S A L e A TR R A S TR 124
6.3 TERRITORIAL AND CENTRAL GOVERNMENT POLICY ISSUES ..........cccvviivinene 125
G331 Issues for Territorial ARIROTIIIES . swssrisssimssisessssmmsnsasassssssmnsssmssssnssvssssssusssnearivasssavssrstn 126
6:3.2 lssuesforthe. Contral (TOVEBITIMBIE ..o caviznimmscr s it AR s e ar R AA RS R 126
0:4: FUTHRERESEARCH . - sttt s i s oo o dna oo 127
REFERENCES... T e S 129
APPENDIX 1 SECTIONS OF THE RMA 136
APPENDIX 2 SECTIONS OF THE NZCPS. . .142
APPENDIX 3 SECTIONS OF THE PROPOSED RCP FOR NORTHLAND........c0cuese. 145
APPENDIX 4 SECTIONS OF THE RPA . 147
APPENDIX 5 THE QUESTIONNAIRE 150
APPENDIX 6 SUMMARY STATISTICS 165

APPENDIX 7 THE DATA SET 178




List of Figures

FIGURE 2.1

FIGURE 2.2

FIGURE 3.1
FIGURE 3.2

FIGURE 3.3

FIGURE 5.1

FIGURE 5.2
FIGURE 5.3
FIGURE 5.4

FIGURE 5.5

FIGURE 5.6

FIGURE 5.7

FIGURE 5.8

FIGURE 5.9

A TYPICAL SEPTIC TANK SOIL ABSORPTION SYSTEM ...oeouvevevvereresssessnssssssssmessssssnsess 16
POLLUTION OF GROUNDWATER/SURFACE WATER BY ON-SITE SEWAGE

DI BOS AL sy SR S A R S R R s 25
PARTETO OPTIMALITY IN A PERFECTLY COMPETITIVE MARKET .....vvveveeernereeeennnnes 47
APARKTEO REEEVANT ETERNALITY cninansanmnanvainrsis it 53
THE TYPES OF VALUE THAT CONSTITUTE THE TOTAL ECONOMIC VALUE OF A
RESOUREE. sususssusssssssssarsssss s ssnss s isssmsisssaasius st iss s ssssanns s sss s s s syssaasmsadsosesasnn 60
AGE DISTRIBUTION OF RESPONDENT SEWERAGE SYSTEMS IN RUSSELL,

PAPERA AN D ORI R o e e e T s e G R e i 92
RESPONDENT ENGAGEMENT IN COASTAL ACTIVITIES ...vvvvvvreesseesesseanmmeessemesessssssnes 93
COMPARING WILLINGNESS TO PAY TO THE COST OF COMMUNITY SEWERAGE ....... 95
AVERAGE RESPONDENT INCOME IN RUSSELL, TAPEKA AND HOREKE ..........cccurue.... 97
SCATTER PLOT OF WILLINGNESS TO PAY VERSUS EXPENDITURE ON CURRENT
SEITEINIS i cimnas nsutrcisvas WAoo A AR S PR SR DR Y 99
CONSTANT VARIANCE PLOT OF STANDARDISED RESIDUALS AGAINST FITTED

T B8 5 S T e L o 109
NORMAL PROBABILITY PLOT OF STANDARDISED RESIDUALS ....uvvvvveeeriesirresiennnns 110

PERCENTAGE OF RUSSELL RESPONDENTS WILLING TO PAY VARIOUS AMOUNTS
FOR A COMMUNITY: SEWERAGE . SYSTEM. .ocincosmmmmmusmvassurmmesrsarssisssssmns sossssonerssrnnes 112

PERCENTAGE OF TAPKEA RESPONDENTS WILLING TO PAY VARIOUS AMOUNTS
FOR A COMMUNITY SEWERAGE SYSTEM .....couiiirecoirosrninisrinsiseenesnrssnssnssssrasseesesans 112

FIGURE 5.10 PERCENTAGE OF HOREKE RESPONDENTS WILLING TO PAY VARIOUS AMOUNTS

FOR A COMMUNITY SEWERAGE SYSTEM ...cvuicieiimisimsisininssnasssrnrasssssssesssnssasassssssnses 113



List of Tables

TABLE 2.1

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

RECOMMENDED SEPTIC TANK CAPACITIES...ccoiuuiiuniimaisumsiissaisebssvivasasssssauiassnmssiis

POTENTIAL MEASUREMENT BIASES THAT CAN BE PRESENT IN CONTINGENT

AL AT TS TN NIRRT s S S S s s

THE BENEFITS OF A COMMUNITY SEWERAGE SYSTEM ....cccooiiimiiiiraisiennnnsereennnnnssnees

FORWARD SELECTION OUTPUT i i i ivvmimsamas e R R
BEST SUBSETS REGRESSION AND MALLOWS Cpieresserssummmssnssmssssssnsasarnsssssssassnsenssss

REGRESSION EQUATION WITH THE SEVEN MOST SIGNIFICANT EXPLANATORY
VARIABLES st v st s i i s s aisava

THE REGRESSION WITH THE HEALTH EXPLANATORY REMOVED......cccocviiiiiiainnnene.
DUMMY VARIABLES FOR THE CONSTANT TERM ..ciicnnmsmiiissmsmnississaimsvisisasines
FULL OUTPUT AND STATISTICS FOR THE CHOSEN MODEL......ccccotiumiimmmnsnnisinnnenns

EQUATION AND STATISTICS FOR THE DIFFERENT MEANS TEST .......cccceuiiisnseinsnnnnes

viii



