
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. 
 



THE POSSUM PROBLEM IN THE 
MANA W ATU-W ANGANUI REGION 

A thesis presented in partial fulfilment of 

the requirements for the degree of 

Masters of Agricultural Science 

in Resource Economics 

at Massey University 

GLENDA MARGARET LOCK 

1992 



i 
TABLE OF CONTENTS 

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

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

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

ACKNOWLEDGEMENTS .............................................................................. viii 

ABSTRACT ................................................ : .......................................................... ix 

CHAPTER ONE 

BACKGROUND AND MOTIVATION 

1.1 Introduction .................................................................................... ! 

1.2 Objectives of the Project ............................................................... 3 

1.3 Outline of the Thesis ...................................................................... 4 

CHAPTER2 

BACKGROUND ON POSSUMS AND POSSUM CONTROL 

2.1 Introduction .................................................................................... 6 

2.2 History of Possums in New Zealand ............................................ 7 

2.3 Description of the Possum and its Habitat ................................ 15 
2.3.1 Description of Possums ................................................. 15 
2.3.2 Distribution of Possums ................................................. 15 
2.3.3 Population Dynamics ..................................................... 16 
2.3.4 Reproduction .................................................................. !? 
2.3.5 Mortality ........................................................................ 18 
2.3.6 Population Density ......................................................... 18 

2.4 The Possum Problem ................................................................... 19 
2.4.1 
2.4.2 
2.4.3 

2.4.4 
2.4.5 

2.4.6 
2.4.7 
2.4.8 
2.4.9 
2.4.10 

Feeding Habits of Possums ............................................ 19 
Indigenous Forests ......................................................... 20 
Current Damage to North Island 
Indigenous Forests ......................................................... 22 
The Effects of Possums on Native Fauna ...................... 25 
The Role of Possums in the 
Transmission of Disease ................................................ 26 
2.4.5.1 Bovine Tuberculosis ...................................... 26 
2.4.5.2 Other Diseases ............................................... 35 
Damage to Exotic Forests .............................................. 35 
Damage to Pasture ......................................................... 36 
Damage to Crops ........................................................... 37 
Damage to Catchment Protection Plantings .................. 37 
Other Damage Caused by Possums ............................... 38 



ii 
2.5 Control of the Possum ................................................................. 39 

2.5.1 Methods of Possum Control .......................................... 39 
2.5.2 Chemical Methods ......................................................... 39 

2.5.2.1 Sodium Monofluoroacetate (1080) ............... .40 
2.5.2.2 Phosphorus ..................................................... 41 
2.5.2.3 Cyanide .......................................... ................ 41 

2.5.3 Trapping ......................................................................... 41 
2.5.4 Other Control Methods ................................................. .42 

2.5.4.1 Vaccination of Possums against 
Tuberculosis ................................................... 42 

2.5.4.2 Control of Reproduction ............................... .43 
2.5.5 Target Specificity of Control Operations ..................... .43 
2.5.6 Recovery Rate After Control ......................................... 44 

2.6 The Fur Industry ......................................................................... 45 

2.7 The Need for Research on the Benefits and Costs 
of Control ...................................................................................... 47 

2.8 The Current Role of Organisations in Possum Contro1.. ........ .48 

2.9 Control of Possums in the Manawatu-Wanganui Region ........ 51 

2.10 Costs of National Possum Control ............................................. 52 

CHAPTER3 

NONMARKET VALUATION 

3.1 Introduction .................................................................................. 54 

3.2 Consumer Surplus History ......................................................... 55 

3.3 Value ............................................................................................. 62 
3.3.1 Use Value ....................................................................... 62 
3.3.2 Option Value .................................................................. 63 
3.3.3 Quasi-option Value ........................................................ 63 
3.3.4 Existence Value ............................................................. 64 

3.4 Market Demand and Supply of Goods ...................................... 65 
3.4.1 Private Goods ................................................................. 66 
3.4.2 Public Goods .................................................................. 68 

3.5 Willingness to Pay and Willingness to Accept .......................... 70 

3.6 Nonmarket Valuation Techniques ............................................. 73 
3.6.1 The Contingent Valuation Method ................................ 73 

3.6.1.1 Strengths ........................................................ 76 
3.6.1.2 Weaknesses .................................................... 76 

3.6.2 Other Methods ............................................................... 81 
3.6.2.1 Hedonic Pricing Method ................................ 81 
3.6.2.2 Travel Cost Method ....................................... 82 



iii 
3. 7 The Choice of Model For Use With Dichotomous 

Choice Questions ..... , .................................................................... 84 
3. 7.1 Estimation of the Logit Function ................................... 84 

3.8 Model Statistics ............................................................................ 89 
3.8.1 Chi-square sta~tics ....................................................... 89 
3.8.2 McFadden's R .............................................................. 89 
3.8.3 C Table ........................................................................... 90 
3.8.4 Correlation Coefficient .................................................. 90 
3.8.7 Robust Statistics ............................................................. 91 

CHAPTER FOUR 

THE MANA WATU-WANGANUI CASE STUDY 

4.1 Methodology ................................................................................. 94 
4.1.1 Questionnaire Design ..................................................... 96 
4.1.2 San1pling Franle ................................................ ; ............ 97 
4.1.3 San1pling Procedure ....................................................... 98 
4.1.4 Survey Implementation .................................................. 99 
4.1.5 Pretest .......................................................................... 1 02 

4.2 Representativeness of the Survey ............................................. 105 

4.3 The Possum Problem ................................................................. 108 
4.3.1 Household Perceptions of the Possum Problem .......... 108 
4.3.2 Reported Possum Damage and Associated Costs ........ 110 
4.3.3 Control Carried out on Respondents' Properties ......... 113 
4.3.4 Allocation of Funds Desired by the Respondents ....... 115 
4.3.5 Control Carried out by Organisations .......................... 116 

4.4 Factors Influencing Respondents' Willingness to Pay 
Values .......................................................................................... 117 
4.4.1 Correlation Analysis .................................................... 117 
4.4.2 Cross Tabulation Analysis on the Open 

Ended Willingness to Pay Question ............................ 119 

4.5 Willingness to Pay for Possum Control on a Regional 
Level: The Open Ended Question ............................................ 123 

4.6 The Dichotomous Choice Method ............................................ 127 
4.6.1 Protest to the Survey Method ...................................... 128 
4.6.2 Calculation of Dichotomous Choice Models ............... 130 

4. 7 Aggregation of Willingness to Pay ........................................... 134 



iv 
4.8 Biases Arising in the Survey Method ....................................... 139 

4.8.1 Hypothetical Bias ......................................................... 139 
4.8.2 Strategic Bias ............................................................... 139 
4.8.3 Vehicle Bias ................................................................. 139 
4.8.4 Unit Nonresponse Bias ................................................ 139 
4.8.5 Item Nonresponse Bias ................................................ 140 

CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Summary ............................. ~ ...................................................... 141 

5.2 Conclusions ................................................................................. 143 

5.3 Policy Implications ..................................................................... 146 

5.4- Limitations .................................................................................. 147 

5.5 Further Research ....................................................................... 149 
5.5.1 Further Research into the Elicitation Methods Used ... 149 
5.5.2 Further Research into Possum Control and its Effects 149 

REFERENCES .................................................................................................. 151 

Appendix 1 The Manawatu-Wanganui Resident Survey on Possum 
Control ........................................................................................ 164 
1(a) Pilot Resident Survey .................................................. 165 
1 (b) Open Ended Resident Survey ...................................... 17 4 
1 (c) Dichotomous Choice Resident Survey ........................ 182 
1(d) Reminder Letters for Resident Survey ........................ 184 

Appendix 2 Further Comment Made By Respondents ............................... 186 

Appendix 3 Bids Offered in the Open Ended Willingness to 
Pay Question ............................................................................... 187 



Figure 1.1 

Figure 2.1 

Figure 2.2 

Figure 2.3 

Figure 2.4 

Figure 2.5 

Figure 2.6 

Figure 2.7 

Figure 2.8 

Figure 3.1 

Figure 3.2 

Figure 3.3 

Figure 3.4 

Figure 3.5 

Figure 3.6 

v 
LIST OF FIGURES 

The Manawatu-Wanganui Region ................................................... 5 

Importation of Possums into New Zealand from 1830 to 1930 ...... 8 

Liberation of Possums in New Zealand from 1830 to 
1950 ............ : .................................................................................... 9 

Distribution of North Island Indigenous Forest Types .................. 23 

Location of Endemic and Special Tuberculosis Control 
Areas at September 1991 ...................... ~ ........................................ 29 

Special Tuberculosis Control Area ................................................ 30 

Factors Influencing Transmission of Tuberculosis among 
Possums ......................................................................................... 33 

Effects of a Localised Possum Control Operation on the 
Number of TB Reactors Slaughtered per Season .......................... 34 

Network of Possum Control in the Manawatu-Wanganui 
Region ............................................................................................ 50 

The Marshallian Measure of Consumer Surplus ........................... 56 

Alternative Measures of the Welfare Effect of a Price 
Change ........................................................................................... 59 

Market Demand for a Private Good ............................................... 67 

Market Demand for a Public Good ................................................ 69 

The Total Value Curve for an Individual ...................................... 72 

The Effect of Trimming the Mean ................................................. 92 



Table 3.1 

Table 4.1 

Table 4.2 

Table 4.3 

Table 4.4 

Table 4.5 

Table 4.6 

Table 4.7 

Table 4.8 

Table 4.9 

Table 4.10 

Table 4.11 

Table 4.12 

Table 4.13 

Table 4.14 

Table 4.15 

Table 4.16 

Table 4.17 

Table4.18 

Table 4.19 

vi 
LIST OF TABLES 

The Appropriate Choice between the Four Concepts of 
Consumer Surplus .......................................................................... 60 

Number of Households and Ratable Properties in the 
Manawatu-W anganui Region ........................................................ 98 

Time Taken to Return a Usable Survey ......................................... 99 

Response Rate to Surveys Sent to Persons in the 
Manawatu-W anganui Region ...................................................... ! 01 

Household Demographic Statistics .............................................. I 07 

Respondents' Perceptions of the Possum Problem ...................... 108 

Percentage of Households with a Possum Problem, by 
Locality ........................................................................................ 110 

Reported Damage caused by Possums ........................................ 111 

Monetary Estimate of the Damage Caused by Possums 
on Respondent's Property ............................................................ 112 

Number of Possums Killed in 1990 per Household .................... 113 

Money Spent on Possum Control by Respondents in 1990 ......... 114 

Respondents' Desired Form of Funds Allocation, by 
Possum problem ........................................................................... 115 

Awareness of Organisations Involved in Active or 
Researching Possum Control.. ..................................................... 116 

Correlation Analysis on Factors Thought to Influence 
Willingness to Pay for Possum Control (Open Ended 
Question) ...................................................................................... liS 

Factors Affecting Willingness To Pay for Possum 
Control ......................................................................................... l20 

Effect of Demographic Data on Willingness to Pay for 
Possum Control ............................................................................ l22 

Reasons Given for Failing to Pay into the Fund for 
Possum Control ............................................................................ l24 

a-trimmed Means for the Regional Willingness to Pay 
Question ....................................................................................... 126 

a-Trimmed Means for the National Willingness to Pay 
Question ....................................................................................... 126 

Reasons for Failing to Pay for Possum Control: the 
Dichotomous Choice Models ...................................................... 129 



vii 

Table 4.20 Dichotomous Choice Models for Willingness to Pay for 
Possum Control on a Regional Basis ........................................... 130 

Table 4.21 Dichotomous Choice Models for Willingness To Pay for 
Possum Control on a National Basis ........................................... 130 

Table 4.22 Ability of the Regional Willingness to Pay Model to 
Correctly Predict Events .............................................................. 131 

Table 4.23 Ability of the National Willingness to Pay Model to 
Correctly Predict Events ...... : ....................................................... 132 

Table 4.24 Annual Willingness to Pay for Possum Control per 
Household ............................................ , ....................................... 133 

Table 4.25 Mean Annual Household Bids for Possum Control by 
Farmers and Nonfarmers ............................................................. 135 

Table 4.26 The Effect of Weighting the Number of Fanners in the 
Logit Model ................................................................................. 135 

Table 4.27 Aggregation of the Willingness to Pay for Possum 
Control for the Regional and National Scenarios ........................ 136 

Table A2.1 Further Comment Made By Respondents ................................... 186 

Table A3.1 Bids Offered in the Open Ended Willingness to 
Pay Question on a Regional Basis ............................................... l87 

Table A3.2 Bids Offered in the Open Ended Willingness to 
Pay Question on a National Basis ................................................ 188 



viii 

ACKNOWLEDGEMENTS 

I would like to express my gratitude to the following people and organisations for 

their assistance in the production of this thesis: 

Dr. J.A. Weber and Professor A.D. Meister at the Department of 

Agricultural Economics, Massey University, for their supervision and 

guidance. 

The Manawatu-Wanganui Regional Council and the Department of 

Conservation (Wanganui) for their financial support and guidance with the 

project 

To the friends and colleagues for their assistance and input into the project 



ix 

ABSTRACT 

Since their introduction to the Manawatu-Wanganui region possums have 

increased dramatically in number and are now causing problems in both 

rural and urban areas. They are responsible for the destruction of 

indigenous forests and the spread of bovine tuberculosis, a disease that 

threatens the access of dairy, meat and several other animal products into a 

number of key overseas markets. The study addresses this by looking at the 

problems associated with possums and the value that the region places on 

their control. This was done via two contingent valuation surveys, one in 

the form of a dichotomous choice question and the other in the form of an 

open ended question. It was found that 97.8 percent of respondents were 

aware that possums were causing problems in New Zealand. The region 

placed a value of between $1.5 million and $7.0 million per year on possum 

control. Farmers' valuation of possum control was approximately twice 

that of nonfanrters, possibly reflecting the adverse effect that possums 

could have on farmers' income stream. 




