
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



Massey University Library 

Ne~ Zealand & Pacific Collection 

THE BENEFIT OF SOIL EROSION CONTROL 
IN PALMERSTON NORTH AND 

SURROUNDING AREAS 

A thesis presented in partial fulfilment of 
the requirements for the degree of 
Masters of Agricultural Economics 

in Resource Economics 
at Massey University 

ENDANG ROSAWATI 
1993 



TABLE OF CONTENTS 

TABLE OF CONTENTS ........•.•••••••.••.•..•••.••••.•.•.••..............•••.•.•..•..••.•...... i 

LIST OF FIGURES .••........•••...••••••••••••••••••••••••.•••.•....•.••..•...•...•.•••••.•••...•... v 

LIST OF TABLES •.•.•.•.••..•.••....•.••••••••.•.••.••.•••.•..•••••....•.•.......•..........•••..... vi 

AC:KN"'OWLEDGEMEN'I'S •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• viii 

ABSTRA.CT .....••.....•..•....•...•••.....•.•..••.•....•••..••••••.••.•...................••.•...•....... ix 

CHAPTER ONE 

BACKGROUND AND MOTIVATION 

IN'TRODUCTION .......•..•...•.•.•.•••.•••.•..•.•••••..••.................................•.•......... 1 

OBJECTIVES OF THE THESIS ............................................................. 2 

THE ORGANISATION OF THE THESIS ............................................. 3 

CHAPTER TWO 

LITERA.TURE REVIEW OF BENEFIT VALUATION AND SOIL 
EROSION 

BENEFIT ESTmA.TION ........................................................................... 4 
1.Econom.ic Welfare Theory .................................................................... 4 
2.Aggregation Over lndi viduals ........................................................... 11 
3.Values ........................................•............................................................. 12 
4.V aluation Methodologies ........•.•.•....................................................... 13 

SOIL EROSION ........................................................................................ 21 
1. The Nature Of Erosion ...............................................•........................ 22 
2. Type Of Erosion. ................................................................................•.. 23 
3.Economic Aspect Of Soil Ei-osion. ••.................................................. 27 

CHAPTER THREE 

SOIL RESOURCES IN PALMERSTON AND MANAWATU 

LAND USE HISTORY .....••....•.••.•.•.•.•.••••............•.....•............................... 31 



ii 

PALMERSTON NORTH AND 
THE MANAWATU ••••••.•.•..••.••••.••.••••••..•.••••....•.••.•.•.....••.•••••.•••.••••.•••.•.••.••.• 31 
1.Cli.m.ate .•••..•.•.•........•••...•.•....•••••..••••••.•....••.•.••.••••..•••...•.•••.•••.••••.••.••••••..••.. 32 
2.Recreation And Sport ..............•............................................................ 33 

SOIL RESOURCES IN PALMERSTON NORTH 
AND MANAWATU .•..•.•....•.•.••••••••••••••••...•.••.•.•.•.....•.•...••..•.•••.•••••••••••••••.••.• 33 

CAUSES OF EROSION ............................................................................ 42 

SIGN'IFICANCE OF EROSION .............................................................. 43 

WATER AND SOIL MANAGEMENT •..•..••••.•.•..•.....•••.•...••.•••••••••.•....••.• 47 

THE MANAWATU-WANGANUI REGIONAL COUNCIL ••..•..•.•.....•.. 48 

CHAPTER FOUR 

FRAMEWORK AND METHODOLOGY 

CONTINGENT VALUATION METHOD ......................•....................... 52 
1. The Strengths ......•••.................•.•.....•..................•..........••....•••..•............ 52 
2. The W eaknesses ........•..••..........•.......•....••...•........................................•. 53 

CVM APPLIED TO SOIL EROSION ....•..•..................................•.•....•.. 55 

QUESTIONNA.IR.E DESIGN ..........•................•....................................... 56 

SA.MPL~G FRAME AND PROCEDURE .............•.......•...•..............•... 58 

CHAPTER FIVE 

RESULT AND DISCUSSION 

CHARACTERISTIC OF RESPONDENTS ............................................ 60 

AWARENESS OF THE EFFECT OF SOIL EROSION •••••••••.••••••.••••. 63 

OUTDOOR RECREATION ........•.•..............•....................•..•.•••.••.•.•.....•.. 66 

PA'YMENT WHICLE ............•......•............•.....••..•....•...........•...........•...•.. 70 

PRESERVATION VALUES 'VERSUS USE VALUES .•••.••••.•••••••.•.••.. 71 



iii 

WILLINGNESS TO PAY FOR CURRENT 
LEVEL OF SOIL EROSION CONTROL. .....................•..••................... 73 

MODEL STATISTIC OF WILLINGNESS TO PAY 
FOR CURRENT SOIL EROSION CONTROL ..................................... 80 

MODEL DEVELOPMENT OF OPEN ENDED 
QUESTION •..•..... ~ ........................•................................•...........•.•............... 82 

WILLINGNESS TO PAY FOR INCREASED 
LEVEL OF SOIL EROSION CONTROL ............................................... 87 

MODEL DEVELOPMENT OF 
DICHOTOMOUS CHOICE .......••...........•....•..............................•............. 93 

AGGREGATION ..•..................................................................................... 95 
I.Current Level Of Soil Erosion Control ............................................ 95 
2.Increased Level Of Soil Erosion Control ......................................... 99 

BENEFIT EVALUATION ........•.•..•.............••......•...............•....••............ 100 

CHAPTER SIX 

GENERAL DISCUSSION AND CONCLUSION 

S'Ul\IMAR Y •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 10 3 

METHOD EV ALUATION ...•.•••••••••••...••••••••••....•.....•....•.••.•....•.•••.•..••••.••. 107 

CONCLUSION .................................••...........•...................•....................... 108 

REFERENCES ..•.•........•..••••••••••••...••..•••••••.••••.•••••••..•..•..••••••.•••••........•.••.. 110 

Appendix l(A). Pilot Survey of Soil 
Erosion Control .•..........•......•...................•.••.....•.....•... 121 

Appendix l(B). Dichotomous Choice of 
Pilot Surv-ey .....•..••••..•.•..••....•........................•....•......... 128 

Appendix 2(A) Survey of Soil Erosion 
Control ..•......•............•.•••••••...•......••................•.............. 134 



iv 

Appendix 2(B) The Different Bids Offered in the Survey 
of Soil Erosion Control .............................................. 141 

Appendix 3(A) Reminder Letters for 
Pilot Survey ................................................................. 14 7 

Appendix 3(B) Reminder Letters for 
Survey of Soil Erosion ControL ............................. 149 



v 

LIST OF FIGURES 

Figure 2.1 ConsumerSurplus ................................................................ ..... 5 

Figure 2.2 Substitution Effect and Income Effect .................................... 6 

Figure 2.3 Compensation Variation as a Measure of Welfare 
Gain From a Price Decrease .................................................... 7 

Figure 2.4 Equivalent Variation as a Measure of 
Welfare Gain Under a Price 
Decrease .... .... .............................................. .. ............................ 8 

Figure 2.5 Compensating and Equivalent Variation as 
a measure of Welfare Gain From a Quantity 
Increase .................................................................................... 9 

Figure 2.6 Compensating Demand Curve and Ordinary Demand 
Curve ..... ......................................................................... ........ 10 

Figure 2. 7 Expected Willingness To Pay ................................................ 19 

Figure 3.1 Manawatu Catchment Board .......... .. .................................... 36 

Figure 3.2 River Catchments Ruahine Range ...................................... .41 

Figure 3.3 Source of Funds 1992/1993 .................................................. 50 

Figure 3.4 Indicative Cost For 199211993 ...................................... ........ 50 

Figure 3.5 General Rates Distribution ................................................... 51 

Figure 5.1 The Groups of Respondents By Their 
Willingness To Pay ................................................................ 84 

Figure 5.2 Logit Model. ........................................................................... 89 

Figure 5.3 Expected Willingness To Pay For Further 
Increased of Soil Erosion Control.. ..................................... 96 



vi 

LIST OF TABLES 

Table 5.1 Questionnaire Responses ...................................................... 60 

Table 5.2 Characteristic of Respondents .............................................. 62 

Table 5.3 Awareness of Noticeable Soil Erosion Effect ....................... 63 

Table 5.4 Soil Erosion Effect and Its Severity ..................................... 64 

Table 5.5 Outdoor Recreation and Enjoyment Derived In 
Palmerston North .................................................................. 67 

Table 5.6 The Number of Different Types of Outdoor 
Recreation Activities Derived In Palmerston North ........... 67 

Table 5. 7 Outdoor Recreation and Awareness of The Effect 
of Soil Erosion ........................................................................ 69 

Table 5.8 Awareness and Total Outdoor Activities ............................. 70 

Table 5.9 Method of Collecting Fund For Soil 
Erosion Control. ..................................................................... 71 

Table 5.10 The Importance Weight For Preservation 
and Use Value ....................................................................... 73 

Table 5.11 Willingness To Pay Sample Population ............................... 7 4 

Table 5.12 Cross Tabulation, Variable Age, WTPl 
and Awareness ...................................................................... 7 5 

Table 5.13 Cross Tabulation of Number of Households 
Members, Awareness, and Willingness To 
Pay For Current Level of Soil Erosion Control.. ................ 77 

Table 5.14 Cross Tabulation of Occupation, Awareness, and 
and Willingness To Pay For Current Level of 
Soil Erosion . Control. ............................................................ 78 

Table 5.15 Cross Tabulation of Distance and Willingness 
To Pay For Current Level of Soil Erosion Control.. .......... 79 

Table 5.16 The Groups of Variable WTP .............................................. 83 

Table 5.1 7 Model Development of Willingness To Pay 
For Present Soil Erosion Control.. ...................................... 86 



vii 

Table 5.18 Summary of Dichotomous Choice ........................................ 90 

Table 5.19 Dichotomous Choice Model of Willingness 
To Pay For Soil Erosion Control Increment ........................ 94 

. 
Table 5.20 Representativeness of Sample Parameters ......................... 98 



viii 

ACKNOWLEDGEMENTS 

Praise be to GOD, Lord of the universe. 

Grateful acknowledgement is made to : 

Professor Anton Meister from Department of Agricultural 

Economics and Business, Massey University for his significant 

assistance and supervision. 

Mr. D. Harrison from Land Management Directorate, Manawatu­

Wanganui Regional Council, for his helpful information. 

Glenda, Ruth, Carol and Gerardo for their input and editorial 

assistance. 

N ugroho and Steve for their help with the presentation of the 

graphs. 

My family backhome and all good friends for their support and 

James Anderson for his encouragement. 



ix 

ABSTRACT 

Soil erosion is a major cause of land degradation in New Zealand. In the 

Manawatu area, including Palmerston North, the conversion of original 

vegetation to farm land, began at the time of its settlement by Europeans 

in the 1850's. This left rivers free to erode alluvial banks and change 

course, resulting in significant areas of high quality alluvial soils being 

replaced with poor quality gravels. Soil erosion also imposed substantial 

costs on the community through the loss of pastoral production and soil 

fertility, widespread damage to public and private assets, a reduction in 

water quality through sedimentation, and degradation of the habitat for 

wildlife and in-stream biota. Soil conservation activities produce benefits 

that do not only accrue to the land owners , but also to others in the region 

and to future generations. However, identification of the off-site benefits 

of soil erosion control appears to have been inadequately assessed and 

targeted. This study attempts to measure the benefit of soil erosion 

control received by residents in Palmerston North and surrounding areas. 

The research was undertaken by mail survey, using contingent valuation 

methods to elicit peoples' willingness to pay for the current level of soil 

erosion control and the willingness to pay for further increased levels of 

soil erosion control. The results showed that 54.6 % of respondents are 

aware of soil erosion effects in the area. The perceived benefits (as 

reflected in WTP) of the current level of soil erosion control varies from 

$204,321 to $1,393,666.95 per year whereas the benefit of having further 

increased levels of soil erosion control ranges between $320,083.07 -

$1,020,998.63. In ascertaining the total value of soil erosion control, 

respondents took into account the preservation value, comprising bequest 

and existence value, in addition to use value and future use value. 




