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ABSTRACT 

Much public attention has been given lately to the concept of sustainability, a notion 

which is increasingly viewed as a desirable goal of viticulture development and 

environmental management. The emergence of the sustainability concept has seen a 

concomitant rise in the interest of its measurement. It has been suggested that through the 

analysis of regulatory and non-regulatory methods, the attainment of how sustainable 

freshwater use in vineyards can be assessed.  

 

Regulation has to date been the policy tool of choice in regards to environmental 

protection. While regulation is often necessary, non-regulatory approaches may, in some 

circumstances, serve as useful supplements to an effective regulatory regime.   

 

There are a number of stages to achieving the aim of this research. The first is designed at 

galvanising New Zealand‟s will to stride out down the sustainability road through the 

development of the sustainable vineyard concept. Investigations into regulatory 

freshwater policies were undertaken to assess the relative efficacy of such methods in 

guiding vineyards in sustainable freshwater use. The research then explored the elements 

of freshwater use as they relate to non-regulatory methods for achieving sustainable 

environmental outcomes. Qualitative research was undertaken through the instigation of 

an email questionnaire and semi-structured interviews to provide an understanding of 

freshwater use in vineyards within Marlborough.  

 

The research focuses on the discussion of the methodological considerations which are 

important in developing a working framework for assessing how vineyards achieve 

sustainable freshwater use. The ideal properties and characteristics of sustainability are 

identified and critically examined. An evaluation of the different types of regulatory and 

non-regulatory policies on freshwater management are considered. Both regulatory and 

non-regulatory methods were seen to be significant in developing an operational 

framework, as they are capable of representing the management of freshwater use and 

sustainability practices in vineyards.  
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It is observed that the policy goal of both regulatory and non-regulatory organisations in 

achieving sustainable freshwater outcomes generally cannot be attained to the full 

satisfaction of all the dimensions of sustainability. Rather, sustainable freshwater use 

could be considered as a „road‟ and not a fixed destination. Along the way, trade-offs and 

balances have to be made. It is up to individual vineyard managers to weight the various 

alternatives, with the policy and decision makers providing information upon which 

rational choices can be based.  

 

This research demonstrates the efficacy of regulatory and non-regulatory methods in 

guiding sustainable environmental outcomes. It appears that the „ideals‟ of policies, as 

outlined in the literature and data collected, recommend an overall adaptive management 

approach if achieving sustainable freshwater use is the ultimate goal.  



 iii 

ACKNOWLEDGEMENTS 

Firstly I would like to thank Dr. Jeffrey McNeill for his guidance and assistance as my 

supervisor. I have appreciated the professionalism and enthusiastic encouragement he 

brought to the task.  

 

Secondly, as with any piece of research work, a number of people provided helpful 

advice and input. While it is clichéd to say so, there are too many people to thank 

everyone individually. I would therefore like to extend a general statement of my 

gratitude to all of those people who provided information, gave up their time and 

provided advice and expertise on various parts of this research. I would especially like to 

thank those people who are constantly inundated with requests from students and still 

manage to provide information and guidance.  

 

Finally, I would especially like to acknowledge the loving support, unlimited patience 

and encouragement that my Mum, Dad and Kieran have given me, not just throughout 

my Masters, but through the rest of my university years.  

 

Thank you to you all. 



 iv 

TABLE OF CONTENTS  

ABSTRACT ........................................................................................................................ i 

ACKNOWLEDGEMENTS ............................................................................................ iii 

TABLE OF CONTENTS ................................................................................................ iv 

LIST OF FIGURES .......................................................................................................... x 

LIST OF TABLES ........................................................................................................... xi 

ABREVIATIONS ............................................................................................................ xii 

1.0 INTRODUCTION.................................................................................................. 1 

1.1 Background and Motivation ................................................................................. 1 

1.2 Conceptual Context .............................................................................................. 1 

1.3 Rationale............................................................................................................... 4 

1.4 Research Objectives ............................................................................................. 4 

1.5 Research Structure................................................................................................ 5 

2.0 RESEARCH DESIGN ........................................................................................... 7 

2.1 Information Gathering .......................................................................................... 7 

2.1.1 Documentary Analysis .................................................................................. 8 

2.1.2 Miscellaneous Material ................................................................................. 8 

2.2 Case Study Selection ............................................................................................ 9 

2.2.1 Policy Documents ......................................................................................... 9 

2.2.2 Analysis of Freshwater Management Techniques ...................................... 10 

2.3 Interview/Survey ................................................................................................ 11 

2.3.1 Questionnaire Design and Piloting ............................................................. 13 

2.3.2 Attitudes and Ideal Practices ....................................................................... 15 



 v 

2.3.3 Questionnaire Response Analysis ............................................................... 17 

2.4 Supplementary Research .................................................................................... 17 

2.5 Qualitative Data Analysis................................................................................... 18 

2.6 Ethical Considerations........................................................................................ 18 

3.0 APPRAISAL OF WRITTEN WORKS ............................................................. 20 

3.1 Setting the Scene ................................................................................................ 20 

3.2 Sustainability Views ........................................................................................... 20 

3.3 The Ecological Concept of Sustainability .......................................................... 22 

3.4 The Economic Concept of Sustainability ........................................................... 23 

3.4.1 Neoclassical Economic Ideologies of Sustainability .................................. 24 

3.4.2 Ecological Economic Ideologies of Sustainability ..................................... 24 

3.5 The Social Concept of Sustainability ................................................................. 25 

3.6 A Systems Perspective of Sustainability ............................................................ 25 

3.6.1 The How, What and Why of Sustainability ................................................ 26 

3.6.2 Hierarchies of Sustainability ....................................................................... 28 

3.7 How to Achieve Sustainability using Legislative and Voluntary Methods ....... 30 

3.8 The Ability of Management to Sustain Vineyard Function ............................... 31 

3.9 Freshwater .......................................................................................................... 32 

3.10 Regulative vs. Non-Regulative Methods ........................................................... 34 

3.10.1 The Case for Regulation ............................................................................. 35 

3.10.2 The Degree of Regulation ........................................................................... 35 

3.10.3 Regulatory Framework ............................................................................... 36 

3.10.4 Environmental Decision Making ................................................................ 36 



 vi 

3.10.5 Non-Statutory Measures ............................................................................. 37 

3.11 Précis .................................................................................................................. 39 

4.0 OPERATING CLIMATE OF MARLBOROUGH‟S VINEYARDS .............. 40 

4.1 Defining the Relationship between Environment and Vineyard ........................ 40 

4.2 New Zealand and Marlborough Viticulture ....................................................... 47 

4.2.1 Status Quo and Problem.............................................................................. 50 

4.2.2 Viticulture in Marlborough ......................................................................... 50 

4.3 Summary ............................................................................................................ 52 

5.0 INSTITUTIONAL ARRANGEMENTS AND THE ENVIRONMENT IN 

NEW ZEALAND ............................................................................................................ 53 

5.1 The Power to Manage ........................................................................................ 53 

5.1.1 Past Institutional Arrangements .................................................................. 53 

5.1.2 Local Government Reform ......................................................................... 55 

5.1.3 Current Institutional Arrangements ............................................................ 56 

5.1.4 Implementation of Policy ............................................................................ 58 

5.1.5 Resource Consents ...................................................................................... 59 

5.1.6 Marlborough District Council (MDC) ........................................................ 62 

5.2 Industry-led Self Management ........................................................................... 66 

5.2.1 New Zealand Winegrowers (WINZ) .......................................................... 67 

5.3 Sustainable Winegrowing New Zealand (SWNZ) ............................................. 68 

5.3.1 Self-audit Philosophy .................................................................................. 69 

5.3.2 Water Management Criteria ........................................................................ 70 

5.4 The Management Environment .......................................................................... 71 

5.5 Summary ............................................................................................................ 76 



 vii 

6.0 FINDINGS ............................................................................................................ 77 

6.1 Demographics of Respondents ........................................................................... 77 

6.2 Irrigation Usage and Freshwater Supply ............................................................ 78 

6.3 Freshwater Quality and Quantity ....................................................................... 79 

6.4  Regulatory versus Non-Regulatory Methods of Water Management ............... 82 

6.4.1 Regulation ................................................................................................... 83 

6.4.2 Non-Regulatory Initiatives.......................................................................... 85 

6.5 The Challenges Facing the Viticulture Industry Now and in 10 Years Time .... 88 

6.6 Constraints to Adopting Environmentally Friendly Practices............................ 90 

6.7 Supplementary Research .................................................................................... 93 

6.7.1 Perceptions of Freshwater Quality and Quantity ........................................ 93 

6.7.2 Water Allocation ......................................................................................... 94 

6.7.3 Future Water Issues..................................................................................... 96 

6.7.4 Cumulative Effects...................................................................................... 98 

6.7.5 Departure from First-In First-Served .......................................................... 98 

6.7.6 Environmental Regulation .......................................................................... 98 

6.7.7 Non-Regulatory Methods of Freshwater Management............................. 100 

6.8 Summary .......................................................................................................... 100 

7.0 APPROACHES TO ENVIRONMENTAL PROTECTION .......................... 102 

7.1 Environmental Sustainability ........................................................................... 102 

7.2 Values for Water .............................................................................................. 103 

7.3 The Need for Water .......................................................................................... 105 

7.4 Effectiveness and Efficiency of Non-regulatory Methods ............................... 107 



 viii 

7.5 Effectiveness of SWNZ as a Non-regulatory Method to Freshwater Management

 108 

7.6 Production of Guidelines and Information ....................................................... 109 

7.7 SWNZ Environmental Policies ........................................................................ 110 

7.8 Environmental Results of Non-regulatory Management Methods .................. 111 

7.9 Logic for Regulatory Methods in Freshwater Management ............................ 113 

7.10 Effectiveness and Efficiency of Regulatory Methods ...................................... 116 

7.11 What the Future Holds ..................................................................................... 117 

7.12 Adaptive Management ..................................................................................... 118 

7.13 Summary .......................................................................................................... 120 

8.0 FOCUS AND IMPROVEMENTS FOR FUTURE RESEARCH .................. 121 

8.1 Research Focus ................................................................................................. 121 

8.2 Improvements for Future Research .................................................................. 121 

9.0 CONCLUSIONS ................................................................................................ 124 

9.1 Overview of Research Aim, Objectives and Findings ..................................... 124 

9.2 Reflections on the Research ............................................................................. 126 

REFERENCES .............................................................................................................. 127 

APPENDIX 1 ................................................................................................................. 137 

Massey University Human Ethics Low Risk Approvals ............................................ 137 

APPENDIX 2 ................................................................................................................. 140 

Questionnaire .............................................................................................................. 140 

APPENDIX 3 ................................................................................................................. 150 

Interview Schedule for External Experts and Vineyard Managers ............................. 150 

APPENDIX 4 ................................................................................................................. 153 



 ix 

Interview Schedule for MDC staff .............................................................................. 153 

APPENDIX 5 ................................................................................................................. 156 

Information Sheet for Interviewees ............................................................................ 156 

 



 x 

LIST OF FIGURES 

 

Figure 2  Questionnaire methodology……………………..…………………….....15 

Figure 3 The how, what and why of sustainability for a vineyard system…….….27 

Figure 3.1  Principle subsystems of a vineyard……………………………….……..27 

Figure 3.2 Linear sustaining relations within a vineyard system from an 

 anthropocentric perspective…………………………………….……….28  

Figure 3.3  Hierarchy in sustainability from a vineyard perspective…………….….29 

Figure 4 Conceptual model to show how soil, climate and vineyard  

management can affect fruit composition directly or indirectly…………42 

Figure 4.1  Blenheim total monthly rainfall data 1998-2008……..………….………43 

Figure 4.2  The influence of row spacing on the annual irrigation requirement of  

Sav Blanc grapevines on a Wairau silt loam soil………………………...45 

Figure 4.3  Grape vine growthcycle….…….……………………………...………....46 

Figure 4.4  Map of New Zealand showing latitudinal differences…………………...47 

Figure 4.5  Location map of Marlborough, New Zealand…………………………....49 

Figure 4.6  Map showing the location of Marlborough vineyards as at July 2009….51 

Figure 4.7  Vineyard growth in Marlborough 1970-2009……… ……..……………..51 

Figure 6  Respondents position…………………………………………………….77 

Figure 6.1  Total Number of hectares each respondent is associated with………....78  

Figure 6.2 Irrigation source……………………………………………….…………79 

Figure 6.3  Environmental outcomes……..……………………………………….....82 

Figure 6.4  Questionnaire responses to freshwater regulation……………………….85 

Figure 6.5  Respondents views on the need for more self-regulatory modes of 

   education on sustainable freshwater use………………………………...87 

Figure 7 Article heading by Nicholson in NZ Winegrower……………….……..105 

 



 xi 

LIST OF TABLES  

Table 2.1  Advantages and disadvantages of email questionnaires……………..…12 

Table 2.2  Likert Scale - Question response and response value assigned………...17 

Table 5.1  Restrictions on activities as set up by the RMA……………….…….…60 

Table 5.2  Restrictions on classes of activities as set up through plans….………..61 

Table 5.3  Management of Marlborough‟s wurface water..……..……….….……..64 

Table 5.4  SWNZ water management standards….……………………….….……70 

Table 5.5 The key issues for the implementation of a water resource management 

system…………………………………………..………………..………72 

Table 6.1  Indicators suggested by respondents as commentary to why 

Marlborough‟s freshwater quantity is no worse today than 5 years ago 

…………………………………………………………………………...80 

Table 6.2  Indicators of why freshwater quantity is worse now than 5 years ago 

……………………………………………………………………………81 

Table 6.3 Reasons provided for adopting and complying with the non-regulatory  

requirements of SWNZ accreditation……………………………………86 

Table 6.4 Most important challenges facing the viticulture industry perceived by 

respondents..……………………………………………………………..89 

Table 6.5  Other challenges facing the viticulture industry perceived by 

respondents……………………………………………………..………..90 

Table 6.6  Constraints to environmentally friendly freshwater uses in the  

vineyard context………………………………………………………….91 



 xii 

ABREVIATIONS 

BIAC  Business and Industry Advisory Committee to the OECD 

EEC  European Economic Community 

EUREP-GAP European produce retailers-good agricultural practice 

IUCN  International Union for Conservation of Nature and Natural Resources 

MDC  Marlborough District Council 

MfE  Ministry for the Environment  

MUIED  Massey University Institute for Executive Development  

NGO  Non Government Organisation 

NWASCA National Water and Soil Conservation Authority  

OECD  Organisation for Economic Co-operation and Development 

RMA  Resource Management Act 1991 

RPS  Regional Policy Statement 

SCRCA  Soil Conservation and Rivers Control Act 1941  

SFR  Sustainable Flow Regime 

SWAG  Sustainable Winery Advisory Group 

SWNZ  Sustainable Winegrowing New Zealand 

WARMP Wairau/Awatere Resource Management Plan 

WCED  World Commission on Environment and Development 

WCS  World Conservation Strategy 

WINZ   New Zealand Winegrowers  

WSCA  Water and Soil Conservation Act 1967


