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Abstract 
 

 

Water quality impairment is becoming an increasing problem in Canterbury, and throughout New 

Zealand. In North Canterbury, the Hurunui River has been associated with elevated nutrient levels. Not 

only are elevated nutrient levels a threat to the environmental and cultural values of the area, they also 

threaten the economic and social aspirations of the community. The community has aspirations to 

intensify land use in the catchment by increasing the area of irrigated land. To manage nutrient levels in 

the catchment and to ensure the goals of the community are realised the Hurunui and Waiau Regional 

Plan sets forth a requirement that an audited self-management (ASM) approach be applied in the region, 

which is identified in the Canterbury Water Management Strategy as a key tool for the management of 

water quality. 

 

This study investigates the application of an ASM approach in the Hurunui River catchment and by the 

use of semi-structured interviews seeks to identify the ASM features and institutional arrangements key 

stakeholders in the catchment are willing to support. The majority of the key features of an ASM 

approach are supported in the catchment including governance arrangements, farm environment plans, 

audits, enforcement mechanisms and effective communication measures. There were areas of 

ŘƛǾŜǊƎŜƴŎŜ ƛƴ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻǇƛƴƛƻƴǎ ƘƻǿŜǾŜǊΣ ǿƛǘƘ ŘƛŦŦŜǊŜƴŎŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǿƘƻ ŀŘƳƛnisters the 

enforcement programme, and the public reporting of audit results. 

 

The institutional arrangements supported by the interview participants in the application of an ASM 

approach are compared to the design features outlined by Elinor Ostrom (1990). The majority of the 

ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ǎǳǇǇƻǊǘŜŘ ōȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀƭƛƎƴ ǿƛǘƘ hǎǘǊƻƳΩǎ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘƛƴƎΥ ǘƘŜ 

freedom of resource users to make their own day-to-day choices; the desire for monitoring; the 

increasing severity of sanctions on those non-complying resource users; the need for conflict-resolution 

mechanisms; and that management collectives should retain the freedom to frame their own rules. An 

area which does not align with these design features was the hesitation of some organisation 

representatives to allow land users to have direct input into the rules governing the application of an 

ASM approach.  
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The research identifies obstacles to the effective application of ASM. Specifically the issues of scientific 

uncertainty, the promotion of economic over environmental values, and the feeling of lack of 

involvement felt by some stakeholders, are identified as significant obstacles. To overcome these issues 

solutions are offered including further water quality monitoring, the promotion of further stakeholder 

interaction and the continuation of discussions to find an equitable solution to nutrient allocation 

concerns. Finally, the research presents several recommendations for the consideration of those 

undertaking the implementation of an ASM approach in the Hurunui River catchment and elsewhere, 

these include agreement upon the final boundaries for management groups, further investigation into 

management group governance and data management systems, ensuring audits are undertaken by fully 

trained and accredited auditors, ensuring that audit results are reported in a manner than generates 

corrective action, and providing opportunities for land users to frame the rules for an ASM approach. 
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Chapter 1 

 

Introduction 

 

 

bŜǿ ½ŜŀƭŀƴŘΩǎ ŦǊŜǎƘǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ŜǎǎŜƴǘƛŀƭ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳƛŎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŎǳƭǘǳǊŀƭ 

and social well-being. Freshwater provides for primary production, tourism and recreational 

ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ŀƴŘ ŜƴŜǊƎȅ ƎŜƴŜǊŀǘƛƻƴΦ Lǘ ƛǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ƛǘǎ ǊƻƭŜ ƛƴ bŜǿ ½ŜŀƭŀƴŘΩǎ ōƛƻŘƛǾŜǊǎƛty. It also 

provides deep cultural meaning to many New Zealanders (Ministry for the Environment, 2014).  

 

Farming in New Zealand continues to intensify. One of the prime concerns with land use intensification 

is the potential for water quality impairment (Jenkins, 2012). bŜǿ ½ŜŀƭŀƴŘΩǎ ǎurface water and 

groundwater systems are coming under increasing pressure from pollutants mobilised by intensive 

farming (Marsh, 2012; McKergow, Tanner, Monaghan, & Anderson, 2007). The dairy industry in 

particular has expanded in recent years, and the drive to increase production per hectare and per cow 

continues to escalate. Fertiliser use has also increased at an alarming rate (McKergow et al., 2007). In 

Canterbury there has been a major increase in irrigated land (Jenkins, 2007). Unless agricultural land use 

practices are improved, further intensification is likely to be constrained by cumulative effects on water 

quality (Jenkins, 2012). 

 

In Canterbury, the Canterbury Water Management Strategy (CWMS) was established to manage the 

wŜƎƛƻƴΩǎ ǿŀǘŜǊ ǊŜǎources, which had been coming under increasing pressure and had reached 

sustainability limits (Canterbury Water, 2010). It was the intention of the CWMS that a high level of 

audited self-management (ASM) would be in operation in the Canterbury Region, to address water 

impairment concerns. 

 

This thesis focusses on the application of an ASM approach for the management of water quality in the 

Hurunui River catchment. The Hurunui River catchment was chosen as this case study due to the 
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requirement in the Hurunui and Waiau River Regional Plan that land users are to be subject to an ASM 

approach for the management of water quality by 2017. The current researcher was interested in how 

an ASM approach would be developed, after hearing of successful examples of ASM implementation in 

other areas (e.g. North Otago and South Canterbury). Interest was sparked further when the 

ǊŜǎŜŀǊŎƘŜǊΩǎ ǎǳǇŜǊǾƛǎƻǊǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǾŀƭǳŀōƭŜ ƭŜǎǎƻƴǎ ŎƻǳƭŘ ōŜ ƭŜŀǊƴŜŘ ŦǊƻƳ ŀƴ ŜȄǇƭƻǊŀǘƛon of 

ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻǇƛƴƛƻƴǎ ǊŜƭŀǘƛƴƎ ǘƻ ŎƘŀƴƎŜǎ ǘƘŜȅ ǿƻǳƭŘ ƘŀǾŜ ǘƻ ƳŀƪŜ ƛƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀƴ !{a 

approach in the catchment. 

 

¢Ƙƛǎ ǘƘŜǎƛǎ ŜȄǇƭƻǊŜǎ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻǇƛƴƛƻƴǎ ǊŜƭŀǘƛƴƎ ǘƻ ƳŀƴŀƎŜƳŜƴǘ ŎƘŀƴƎŜǎ ŀƴŘ ŎƻƳǇŀǊŜǎ ǘƘŜ !{a 

features stakeholders are willing to accept and support, with ASM features found in academic literature. 

It further explores the institutional arrangements stakeholders support in the application of an ASM 

approach, and how these align with the design principles set forward by Elinor Ostrom (1990) in her 

work Governing the Commons. 

 

In this chapter the case study area is introduced along with an outline of the values associated with the 

Hurunui River, the current state of the water quality in the Hurunui River and its tributaries is discussed, 

and the structure of the thesis is outlined. 

 

 

1.1 The Hurunui Catchment and water resource use 

 

The Hurunui River catchment is located in the Hurunui Waiau Zone in North Canterbury (see Figure 1). 

The Hurunui River is a braided river, with a highly valued hapua (coastal lagoon), which is important for 

cultural values, ecosystem health, river birds and fish. The Hurunui River bed is an important location 

for the breeding of threatened black-fronted tern, black-billed gull, wrybill plover and banded dotterel. 

As a nationally renowned trout fishery, the river is noted for its recreational freshwater fishing. The river 

provides habitat for both indigenous and acclimatised fish species. The native species found in the river 

include the longfin eel, lamprŜȅ ŀƴŘ {ǘƻƪŜƭƭΩǎ ǎƳŜƭǘΦ ¢ƘŜ ǊƛǾŜǊ are also provides habitat for a number of 

threatened plants which grow in the zone, including aquatic plant species (Hurunui Waiau Water 

Management Zone Committee, 2011). 
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Figure 1:  Map showing the location of the Hurunui Waiau Zone in North Canterbury (Source: 

Environment Canterbury Regional Council, 2012. Retrieved 29 April 2015, from 

http:/ /ecan.govt.nz/get-involved/canterburywater/Pages/canterbury-water-zone-

map.aspx).  

http://ecan.govt.nz/get-involved/canterburywater/Pages/canterbury-water-zone-map.aspx
http://ecan.govt.nz/get-involved/canterburywater/Pages/canterbury-water-zone-map.aspx
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Maori are the indigenƻǳǎ ǇŜƻǇƭŜ ƻŦ bŜǿ ½ŜŀƭŀƴŘΦ ¢ƘŜ ǘŀƪƛǿņ όƎŜƻƎǊŀǇƘƛŎŀƭ ƛƴǘŜǊŜǎǘǎύ ƻŦ ǘǿƻ bƎņƛ ¢ŀƘǳ 

ƘŀǇǹ όǎǳō-tribes) straddle the Hurunui and Waiau river catchments. ThesŜ ǘǿƻ ƘŀǇǹ have the 

responsibility, through kaitiakitanga, to protect the natural and physical resources in the area. 

Kaitiakitanga relates to the Maori philosophy of resource management and guardianship. The ǘǿƻ ƘŀǇǹ 

ŀǊŜ ¢Ŝ bƎņƛ ¢ǹņƘǳǊǊƛǊƛ wǹƴŀƴƎŀ ŀƴŘ ¢Ŝ wǹƴŀƴƎŀ ƻ Yŀƛƪǁura (Hurunui Waiau Water Management Zone 

Committee, 2011). 

 

The Hurunui River is noted for its important recreational and scenic values, for which visitors come from 

all over the world. Examples include white-water kayaking, jet boating, scenic and landscape values, 

picnicking, swimming, mountain biking, and tramping (Hurunui Waiau Water Management Zone 

Committee, 2011). 

 

At present the Hurunui River catchment is dominated by sheep and beef farming types, there is however 

significant potential for dairy expansion dependent on the supply of irrigation water (Brown et al., 2011). 

Within the catchment there is a significant amount of land that could be irrigated if reliable water could 

be sourced and distributed. Increasing the amount of irrigated land is seen as a key economic driver for 

the Hurunui District (Hurunui Waiau Water Management Zone Committee, 2011). In 2013 consent was 

granted to provide the additional water that would be required for this irrigation through the Hurunui 

Water Project. The resource consents granted provide the potential to irrigate close to 60,000 hectares, 

and has the potential to increase the economic prosperity of the catchment and provide for over an 

estimated 3000 new jobs (Hurunui Water Project, 2013). 

 

It is expected that with increased irrigation water, there will be a corresponding increase in land use 

intensification, with major dairy convŜǊǎƛƻƴΦ bƎņƛ ¢ŀƘǳ tǊƻǇŜǊǘƛŜǎ ƘŀǾŜ ŀƭǎƻ ŀǇǇƭƛŜŘ ŦƻǊ ŎƻƴǎŜƴǘ ǘƻ 

change their land use practices in the Balmoral Forest to a mixture of dryland and irrigated dairy farming 

(Environment Canterbury Regional Council, 2014a). Modelling shows that dairy farming yields the 

highest nitrogen and phosphorus losses per hectare of any land use in the Hurunui catchment. However, 

dairy farming also has the lowest nitrogen loss per dollar of profit. This high return from dairy farming 

translates into a significant contribution to the economy (Brown et al., 2011). 
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With this economic driver through the provision of major water storage, and the potential for large scale 

dairy conversion, there is likely to be a corresponding threat to the water quality in the Hurunui 

Catchment. The Zone Implementation Programme sees the need to ensure that economic development 

is able to proceed at a beneficial speed to the economy of the Hurunui District. The Committee, through 

its Zone Implementation Programme, aims to maintain and improve the water quality in the Hurunui 

catchment and to deliver environmental, social, cultural as well as economic outcomes (Hurunui Waiau 

Water Management Zone Committee, 2011). 

 

A two-fold approach is taken to address water quality concerns in the district, so that land use practices 

resulting in nutrient losses to water align with best practice. Firstly, non-statutory implementation 

actions such as good management practices are promoted. Secondly, the Hurunui and Waiau River 

Regional Plan provides the regulatory backstop by setting load limits for nitrogen and phosphorus in the 

Hurunui River, and toxicity limits on the river and its tributaries (Environment Canterbury Regional 

Council, 2013b). 

 

 

1.2 Water quality in the Hurunui River catchment 

 

Water quality results at the monitoring site above the confluence with the Mandamus River show that 

the water quality in the headwaters of the Hurunui River to its confluence with the Mandamus River is 

generally at levels protective of recreational and aesthetic values for nutrients, E. coli and turbidity 

(Brown et al., 2011).  

 

A further water quality monitoring site is located at the State Highway 1 Bridge. This lower site 

experiences occasional breaches of E. coli guideline values, indicating that at times there is a risk to 

contact recreation values. In this lower site dissolved nitrogen is up to 20 times higher than in the upper 

river. The dissolved reactive phosphorus levels are about two to three times higher at this site also 

(Brown et al., 2011), and the guideline concentration of 0.003 g/m3 is exceeded (Ausseil, 2010). At this 

site there has been increasing nitrate concentrations over the past 20 years, and a pattern of increasing 

phosphorus concentrations until 2001, after which phosphorus concentrations have reduced (Brown et 

al., 2011). These reductions in phosphorus levels can probably be attributed to the work of the Pahau 
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Enhancement Group, which was initiated after periphyton blooms in the Hurunui River led to community 

concerns regarding the levels of nutrients entering the river. In 2000 the Council identified the Pahau 

River catchment as being the main source of the nutrients and initiated the Pahau Enhancement Group. 

The actions of this group resulted in the reduction of phosphorus in the Pahau River and the Hurunui 

River (Environment Canterbury Regional Council, 2014b). 

 

There are four main tributaries that emerge out of the mid-catchment foothills and enter the Hurunui 

River after flowing across the Culverden Basin (see Figure 2). Water quality monitoring in these 

tributaries indicates that dissolved inorganic nitrogen concentrations are elevated in all four. Nitrate 

concentrations breach the 95% level for aquatic species protection occasionally in the Waitohi River and 

Dry Stream, and frequently in the Pahau River and St Leonards Stream. Concentrations of dissolved 

reactive phosphorus and E. coli, and turbidity values, also breach guideline values in all four tributaries 

(Brown et al., 2011). 

 

 

Figure 2: Location map of the Hurunui River catchment, showing the tributaries to the Hurunui 

River, along with other geographical features (Adapted from: Environment Canterbury 

Regional Council, 2015. Retrieved 22 April 2015, from http://ecan.govt.nz/get-

involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-

map.pdf) 

 

http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-map.pdf
http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-map.pdf
http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-map.pdf
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The water quality in the Hurunui River and its tributaries is currently exceeding the phosphorus load 

limit set in the Regional Plan (Davie, 2014). With the prospect of further land use intensification there 

will be a resulting increase in nutrients entering the river (McKergow et al., 2007). There is a need 

therefore, for existing land users to reduce nutrient losses from their land use practices, and thus create 

room for further intensification (the room thus created is reŦŜǊǊŜŘ ǘƻ ŀǎ ΨƘŜŀŘǊƻƻƳΩ ǘƘǊƻǳƎƘƻǳǘ this 

thesis). An audited self-management approach has been identified as a key tool to aid in the reduction 

of nutrient losses (Canterbury Water, 2010; Jenkins, 2013; Land and Water Forum, 2010). The 

application of an ASM approach is therefore of particular relevance in the realisation of the economic 

aspirations of the Hurunui District. It is also of vital importance to aid in the protection and maintenance 

of the environmental values of the Hurunui River and its tributaries. 

 

 

1.3 Thesis structure 

 

Chapter 2 outlines literature relating to the collaborative management of natural resources. It firstly 

considers the planning documents providing the regulatory background for water resource management 

in the Hurunui River catchment. The chapter then moves to discuss the source of nutrient pollutants, 

their effect on the environment, and the setting on nutrient limits in the Hurunui River and its tributaries. 

Literature relating to collaborative governance arrangements and audited self-management (ASM) are 

then reviewed. The chapter continues by presenting the design principles identified by Elinor Ostrom 

(1990) for the enduring management of common pool resources. Finally the chapter discusses literature 

dealing with geographical scale in water resource management. 

 

Chapter 3 introduces the conceptual framework which guides this research and which has been 

developed from a consideration of relevant literature. The conceptual framework is set out, the research 

aim and objectives used to examine this framework are introduced and the methodology by which the 

research was conducted is discussed, which relied primarily on semi-structured interviews with relevant 

stakeholders. 

 

Chapter 4 presents the results of the research including a detailed analysis of the interviews which were 

conducted with stakeholders in the Hurunui River catchment. Within this chapter the results are 
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presented categorically based on one of two criteria: the geographical ŀǊŜŀ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

farm; or the organisation of which they were a representative. 

Chapter 5 discusses the results of the stakeholder interviews and compares them to the relevant 

literature to address the research objectives. The chapter offers suggestions as to how to overcome 

some of the potential limitations in the application of an ASM approach in the Hurunui River catchment, 

and offers potential reasons as to why some of the opinions were expressed. 

 

¢ƘŜ Ŧƛƴŀƭ ŎƘŀǇǘŜǊ ǊŜŀǎǎŜǎǎŜǎ ǘƘŜ ǎǘǳŘȅΩǎ ŦƛƴŘƛƴƎǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ǊŜǎŜŀǊŎƘ ŀƛƳ ŀƴŘ ƻōƧŜŎǘƛǾŜs. It outlines 

limitations that have affected the quality of this research, and presents several recommendations for 

the consideration of those undertaking the implementation of an ASM approach in the Hurunui River 

catchment and elsewhere. 
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Chapter 2 

 

Literature review 

 

 

This chapter outlines literature relating to the collaborative management of natural resources. The 

chapter is set out in five distinct but related sections. The chapter begins with a discussion of the 

planning documents which provide the regulatory background for water resource management in 

Canterbury, and specifically in the Hurunui River catchment. The chapter then moves on to discuss the 

source of nutrient pollutants, their effect on the environment, and the setting on nutrient limits in the 

Hurunui River and its tributaries. This section also presents a discussion of measures to reduce nutrient 

contamination including mitigation strategies. In the third section, literature is reviewed which relates 

to collaborative governance arrangements and the audited self-management (ASM) approach for the 

management of water resources. The fourth section presents the design principles identified by Elinor 

Ostrom (1990) for the enduring management of natural resources; these are outlined and discussed. 

Finally the chapter discusses literature dealing with the problem of geographical scale in water resource 

management. 

 

 

2.1 Planning background 

 

This section outlines the legislative background to water resource management in the Hurunui River 

catchment, along with wider regional and national policy. 
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2.1.1 The Canterbury Water Management Strategy 

 

The Canterbury Water Management Strategy (CWMS) is a key partnership between Environment 

Canterbury (ECan), CanterōǳǊȅΩǎ ŘƛǎǘǊƛŎǘ ŎƻǳƴŎƛƭǎ ŀƴŘ bƎņi Tahu; it also includes key environmental, 

recreational and industry stakeholders. The vision of the Strategy (Canterbury Water, 2010) ƛǎΥ άTo 

enable present and future generations to gain the greatest social, economic, recreational and cultural 

benefits from our water resources within an enviroƴƳŜƴǘŀƭƭȅ ǎǳǎǘŀƛƴŀōƭŜ ŦǊŀƳŜǿƻǊƪέ (p. 6). 

 

The CWMS was set up as a collaborative approach to manage a resource that had reached sustainability 

limits, and in so doing draws on the work of Elinor Ostrom (1990). When the strategy was developed it 

was regarded as essential, ŀǎ /ŀƴǘŜǊōǳǊȅΩǎ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƘŀŘ ōŜŜƴ ŎƻƳƛƴƎ ǳƴŘŜǊ ƛƴŎǊŜŀǎƛƴƎ ǇǊŜǎǎǳǊŜΦ 

Aquatic health of lowland streams, high country lakes and groundwater were continuing to decline, and 

there was a resulting loss of cultural and recreational opportunities, along with a less reliable availability 

for agricultural use (Canterbury Water, 2010). 

 

The CWMS sets forward fundamental principles to underpin the strategy; these are categorised in first 

order priorities and second order priorities. The first order priorities are environment, customary use, 

community supplies and stock water. The second order priorities are irrigation, renewable electricity 

generation, recreation and amenity (Canterbury Water, 2010). 

 

One of the key themes of the CWMS is that while there are detrimental environmental effects associated 

with land use intensification, there are also highly valued economic benefits. The challenge of the CWMS 

is to promote economic growth while ensuring the environmental, cultural and social values are 

protected and that freshwater resources are not compromised. As such the CWMS developed targets 

which were to be measureable and are in the following areas: 

¶ Drinking water; 

¶ Irrigated land area; 

¶ Energy security and efficiency; 

¶ Ecosystem health/biodiversity; 

¶ Water use efficiency; 

¶ Kaitiakitanga; 
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¶ Regional and national economic growth; 

¶ Natural character of braided rivers; 

¶ Recreational and amenity opportunities; and 

¶ Environmental limits. 

 

¢ƘŜ {ǘǊŀǘŜƎȅ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǇƭŀƴƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ΨƴŜǎǘŜŘΩ ƭŜǾŜƭǎΣ ǿƘŜre issues could be 

allocated to the most appropriate level while ensuring coherence between the levels. This approach 

followed that of Gunderson and Holling (2002), and identified four water management levels: the 

regional, catchment, sub-catchment and property level (Jenkins, 2007). Following this nested approach 

the Strategy divided the Canterbury region into ten water management zones, and within each zone a 

local level governance structure was set up under a Zone Water Management Committee. The Zone 

Committees were established to act as facilitators and to contribute to plan and policy making. Their 

primary function was to develop a zone implementation programme (ZIP) for their zone. The CWMS 

discusses the need for statutory backing for zone and regional implementation programmes, and this 

backing comes from the Land and Water Plan. This Plan operated at two levels, the region-wide level 

containing objectives, policies and rules that apply across the region; and the sub-regional level, 

comprised of ten sub-regional sections (Environment Canterbury Regional Council, 2014b), which align 

with the water management zones of the CWMS. The Hurunui Waiau Zone Committee released its Zone 

Implementation Programme in July 2011. (Environment Canterbury Regional Council, 2013a).  

 

 

2.1.2 Hurunui Waiau Zone Implementation Programme 

 

The Hurunui-Waiau Zone Implementation Programme (ZIP) contained recommendations as to how to 

address the targets of the CWMS. It was developed after collaborative work between the Zone 

Committee, the Hurunui District Council, and Environment Canterbury. These entities undertook 

extensive consultation with, and received submissions from, rǹnanga (Maori tribal assembly), local 

communities, interested parties, industry groups, government and non-government organisations, 

scientists and advisory groups (Hurunui Waiau Water Management Zone Committee, 2011).  
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As discussed, while the ZIP presents a suite of water management recommendations, it is not a statutory 

plan under the Resource Management Act (RMA). The ZIP represented a significant period of work, and 

the receipt and consideration of over 125 submissions to the Draft ZIP, together with significant 

feedback and input from members of the public from meetings held throughout the zone. Because of 

this extensive consultation, the Zone Committee did expect that the Hurunui and Waiau River Regional 

Plan would give effect to the recommendations of the ZIP (Hurunui Waiau Water Management Zone 

Committee, 2011). 

 

A significant finding of the ZIP was the recognition that the future social and economic prosperity of the 

zone is largely based on the utilization of its water resources for agricultural and horticultural 

development; the expansion of irrigation will contribute significantly to this prosperity. The Zone 

/ƻƳƳƛǘǘŜŜΩǎ Ǿƛǎƛƻƴ ƛǎ ǘƘŀǘ ǘƘƛǎ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜd while maintaining, but striving to enhance, 

environmental outcomes, as well as preserving cultural and recreational values. To achieve these goals 

the ZIP focussed on the need to set appropriate environmental flow regimes, as well as άǘƘŜ ǎŜǘǘƛƴƎ ƻŦ 

nutrient load limits in catchments and adoption of sustainable best practice audited self-management 

programmes led by community/user-based land care groups and industry backed up by a regulatory 

ŦǊŀƳŜǿƻǊƪέ (Hurunui Waiau Water Management Zone Committee, 2011, Executive Summary, para. 4). 

The key water quality outcomes identified in the ZIP are for the Hurunui River to be safe for contact 

recreation; achieve periphyton limits; not produce toxic cyanobacteria that render the river unsuitable 

for recreation or animal drinking water; and for nutrients and microbial contamination to decrease over 

time so that additional irrigation can occur (Hurunui Waiau Water Management Zone Committee, 2011). 

 

The ZIP took a tributary-based approach to the management of nutrients in the catchment, suggesting 

that the farmers from Amberley, Hawarden, Culverden, Cheviot and Omihi should form management 

groups in those areas.  
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2.1.3 Hurunui and Waiau River Regional Plan 

 

Following the recommendations of the ZIP the Proposed Hurunui and Waiau River Regional Plan 

(PHWRRP) was developed. The Plan was required to comply with the provisions of the Resource 

Management Act as well as the Environment Canterbury (Temporary Commissioners and Improved 

Water Management) Act 2010 (ECan Act) (Environment Canterbury Regional Council, 2013a). The 

PHWRRP attracted a total of 146 submissions and 16 further submissions. The Hearing Report describes 

how experts were called upon to aid in the development of the Plan (Environment Canterbury Regional 

Council, 2013a). The Plan became operative in December 2013. 

 

The purpose of the Plan is άǘƻ ǇǊƻƳƻǘŜ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǊƛǾŜǊǎ ŀnd streams and 

ƎǊƻǳƴŘǿŀǘŜǊ ƛƴ ǘƘŜ IǳǊǳƴǳƛΣ ²ŀƛŀǳ ŀƴŘ WŜŘ ǊƛǾŜǊ ŎŀǘŎƘƳŜƴǘǎέ (Environment Canterbury Regional 

Council, 2013b, pg. 1). Further the Plan states that άǘƘŜ ǇƻƭƛŎƛŜǎ ŀƴŘ ǊǳƭŜǎ ƛƴ ǘƘƛǎ tƭŀƴ ǿƻǊƪ ƛƴ 

combination with, and are intended to complement, the non-statutory actions identified in the Waiau-

Hurunui Zone Implementation Programme, 2011,έ (p. 1). 

 

Under the Regional Plan (Environment Canterbury Regional Council, 2013b), irrigators need a consent 

to take and to use water, but if the nutrient concentrations breach the load limits specified in the Plan, 

then those wishing to change land use (defined as a 10% or greater increase in nitrogen leaching or 

phosphorus loss) need a resource consent (Rule 10.2, p. 26). 

 

Rule 10.1 deals with land users submitting Overseer nutrient budgets (b), that nitrate-nitrogen leached 

will not exceed specified limits (c), and (d) that any contaminants leached are not to cause or contribute 

to breaches of Resource Management Regulations or New Zealand Drinking Water Standards guideline 

or maximum acceptable values (Environment Canterbury Regional Council, 2013b, p. 25). Overseer is a 

model which was required to be used in the Land and Water Plan, and has been approved by the Chief 

Executive of Environment Canterbury for the calculation of nutrient losses (Environment Canterbury 

Regional Council, 2014b). 
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CǳǊǊŜƴǘƭȅ ǘƘŜ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΩǎ ǾƛŜǿ is that the phosphorus load limit contained in the Regional Plan is 

breached (Davie, 2014; Eder, 2014). Therefore any change in land use is now a non-complying activity 

under Rule 11.1A (Environment Canterbury Regional Council, 2013b, p. 26). 

 

 

2.1.4 Land and Water Forum 

 

The Land and Water Forum (LWF) was a nation-wide initiative bringing together a range of industry 

groups, environmental and recreational NGOs, iwi, scientists, and other organisations with a stake in 

freshwater and land management. ¢ƘŜ CƻǊǳƳΩǎ ǿƻǊƪ ōŜƎŀƴ ƛƴ нллфΣ ŀƴŘ ǊŜǎǳƭǘŜŘ ƛƴ the production of 

three reports. ¢ƘŜ CƻǊǳƳΩǎ ƻōƧŜŎǘƛǾŜ άƛǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎƘŀǊŜŘ Ǿƛǎƛƻƴ ŀƴŘ ŀ ŎƻƳmon way forward among 

all those with an interest in water, through a stakeholder-led collaborative processέ (Land and Water 

Forum, 2011, para. 4).  

 

In its first report the LWF realised the need for a National Policy Statement for freshwater management 

and recommended the setting of catchment-based water quality limits. To ensure outcomes were being 

met, the report, recommended the use of adaptive management, good management practices (GMP) 

and audited self-management (ASM) (Land and Water Forum, 2010). While the LWF Report details that 

ASM is to be supported strongly by the application of GMPs, the auditing component of an ASM 

approach would verify that land users were in fact adhering to GMP requirements. The LWF Report 

suggests that the best solutions to water issues may involve a combination of voluntary measures 

supported by regulatory measures. Gunningham (1995), in his examination of an industrial self-

regulation scheme which he found to be ineffective, concludes similarly. He identified three 

shortcomings of self-ǊŜƎǳƭŀǘƛƻƴΥ ǘƘŜ άŀǎǎǳǊŀƴŎŜ ǇǊƻōƭŜƳέ ǊŜƭŀǘƛƴƎ ǘƻ ǉǳŜǎǘƛƻƴǎ ǎǳǊǊƻǳƴŘƛƴƎ whether 

other industries ǿŜǊŜ ōŜƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ǊŜǎǇƻƴǎƛōƭŜΤ ǘƘŜ άŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ ǇǊƻōƭŜƳέ requiring 

other industries to police non-performing industries; ŀƴŘ ǘƘŜ άŎǊŜŘƛōƛƭƛǘȅ ƻōǎǘŀŎƭŜέ which he concluded 

is inherent in self-regulation. Gunningham (1995) commented that no single policy instrument in 

isolation is likely to deliver good results, rather the άƻǇǘƛƳŀƭ ǊŜƎǳƭŀǘƻǊȅ ǎǘǊŀǘŜƎȅ ƛǎ ƭƛƪŜƭȅ ǘƻ ōŜ 

multifaceǘŜŘέ (p. 94). He goes on to discuss how such an optimal strategy could include a combination 

of self-regulation combined with third-party oversight mechanisms, such as independent environmental 

audits and verification procedures. 
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The adaptive management approach promoted in the LWF Report is an iterative process involving 

discussions and cooperation between users and stakeholders to create a basis for decision-making. It 

involves a panel of experts and resource users working together to continually evolve and improve the 

management plan for the resource or the scheme. It has at its core a component of knowledge building 

ǘƘǊƻǳƎƘ ΨƭŜŀǊƴƛƴƎ ōȅ ŘƻƛƴƎΣΩ ǿƘŜǊŜ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŀŎǘƛƻƴǎ ǘŀƪŜƴ Ŏŀƴ ōŜ ǊŜǾŜǊǎŜŘ ƻǊ ŎƘŀƴƎŜŘ ƛŦ ǘƘŜȅ ŀǊŜ 

found to be ineffective (Land and Water Forum, 2010). 

 

 

2.2 Nutrient management 

 

This section reviews literature dealing with nutrient losses and their effect on the environment. It details 

difficulties with the setting of regulatory nutrient limits and then discusses management options along 

with mitigation measures and nutrient trading, to reduce the impact of nutrient losses on the 

environment. 

 

 

2.2.1 Nutrient losses 

 

The expansion of agricultural land is widely recognised as one of the most significant human alterations 

to the environment. Intensification is accomplished through high-yielding crop varieties, chemical 

fertilizers and irrigation (Matson, Parton, Power, & Swift, 1997). The increasing intensification of 

agriculture, and in particular increasing conversion to dairy farming, has been associated with increasing 

nutrient concentrations in streams and rivers throughout the world and in New Zealand (Goulding, 2000; 

Marsh, 2012; Quinn, Wilcock, Monaghan, McDowell, & Journeaux, 2009). Elevated nutrient levels in 

streams are due to a combination of factors caused by agricultural practices ς increased runoff, eroded 

sediment, and subsurface leaching carrying excess nutrients from fertilisers, nitrogen fixed by legumes 

and stock excreta on pastures. Elevated levels may also be due to direct inputs from fertiliser drift and 

from stock excreta where animals have free access to waterways (Parkyn & Wilcock, 2004). Phosphorus 

(P) may be transported in soluble and particulate forms, where particulate P can include P adsorbed by 

soil particles and organic matter (McKergow et al., 2007), thus erosion, fertilisers and animal wastes are 

important diffuse sources of phosphorus (Parkyn & Wilcock, 2004). Nitrogen (N) can also be transported 
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in several different forms, including dissolved organic N, inorganic N and particulate-associated N 

(McKergow et al., 2007). The main routes for N transfer from land to streams are generally through 

animal wastes, particularly urine which provides concentrated inputs of nitrogen exceeding the nitrogen 

requirements of the pasture (Parkyn & Wilcock, 2004), direct inputs of animal excreta, surface runoff, 

and soil erosion (McKergow et al., 2007). Brown et al. (2011) modelled nutrient losses from different 

farming systems in the Hurunui River catchment, their results showed that dairying farming yields the 

highest N and P losses per hectare of any farming type. 

 

While in the paddock, nutrients and sediment are perceived as a resource promoting plant productivity, 

the cumulative effects downstream in receiving waters can mean they become pollutants (McKergow 

et al., 2007). The cumulative effects of poor water quality in streams are most often expressed in 

downstream lakes and estuaries (Parkyn & Wilcock, 2004). Tidal reaches of rivers, such as river mouths 

and lagoons (hapua) can become sediment deposition zones, the hydrology changes dramatically and 

consequentially water quality and ecological conditions can change. While tidal reaches are not free 

flowing, they should be protected by the main flowing reaches if objectives for the mainstem of rivers 

have been set appropriately (Hayward, Meredith, & Stevenson, 2009). 

 

 

2.2.2 Periphyton growth 

 

Periphyton are the slime and algae found on the bed of streams and rivers. They are essential for 

ecosystem functioning, due to their ability to capture energy from sunlight, they absorb carbon dioxide 

and other nutrients such as phosphorus and nitrogen from the surrounding water, and then synthesise 

organic carbon; a portion of this is secreted and is used by other organisms such as bacteria, fungi and 

protozoa, to live. These communities in turn are grazed upon by invertebrates such as mayflies, snails, 

and midges etc. that live on the stream bed. Periphyton communities also play an important role in 

improving water quality in streams due to their high capacity for removing nitrogen and phosphorus 

(Biggs, 2000). 

 

Under certain conditions periphyton can proliferate and cause water management problems including 

degrading aesthetics, contact recreational and biodiversity values (Biggs, 2000; McDowell, Wilcock, & 
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Hamilton, 2013). Excessive periphyton biomass is dependent on extended periods of stable or low flow, 

on the absence of shade and low turbidity. Once these conditions are met, the rate of development and 

peak biomass are controlled by concentrations of nitrogen (N) and phosphorus (P) in the water, which 

are bioavailable. For freshwaters it is common to regard bioavailable N as dissolved inorganic nitrogen 

(DIN) and bioavailable P is taken as being dissolved reactive phosphorus (DRP) (McDowell et al., 2013).  

 

 

2.2.3 Setting nutrient limits 

 

There is growing realisation that the social, environmental, cultural and economic values our water 

resources provide must be maintained. For example the National Policy Statement for Freshwater 

Management requires regional councils to set enforceable water quality and quantity objectives and 

limits. To set enforceable limits is seen as fundamental in achieving environmental outcomes and 

creating incentives to use water resources efficiently and in providing the confidence for investment. 

The setting of the limits is seen as a key purpose for the national policy statement (Ministry for the 

Environment, 2014). Total Maximum Daily Loads (TMDL) are used in the United States to designate the 

amount of pollutants a water body can sustain and still safely meet water quality standards (Feldman, 

2007; Jarvie et al., 2013). TMDLs are similar to the load limits (Duncan, 2014; Norton & Kelly, 2010) set 

for the Hurunui River. Feldman (2007) discusses three main areas in which TMDLs have been criticised:  

1. environmental groups charge that they are inadequately enforced, and incorporate public input 

poorly and are developed too hesitantly to be effective; 

2. economic interests regulated by TMDLs assert they impose high mitigation costs; and 

3. independent assessments by scientists conclude that many water bodies placed on impairment 

lists have been improperly analysed. 

 

The setting of nutrient load limits in the Hurunui Catchment was guided by the Land Use and Water 

Quality Governance Group (LUWQ). This group oversees the Land Use and Water Quality project, which 

is a collaborative project between Environment Canterbury, Dairy NZ and other primary sector and non-

governmental organisations. The LUWQ project works alongside the Canterbury Water Management 

{ǘǊŀǘŜƎȅΣ ŀƴŘ ŀƛƳǎ ǘƻ ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ŀǎǎŜǎǎ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ƭŀƴŘ ǳǎŜ ŎƘŀƴƎŜǎ ƻƴ /ŀƴǘŜǊōǳǊȅΩǎ ǿŀǘŜǊ 

resources (Environment Canterbury Regional Council, 2012a). Several reports were produced by LUWQ, 

two of which are directly related to the nutrient setting process. The first dealt with water quality in 
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Canterbury region ς άThe preferred approach for managing the cumulative effects of land use on water 

quality in the CaƴǘŜǊōǳǊȅ ǊŜƎƛƻƴέ (Environment Canterbury Regional Council, 2012b); the second report 

dealt specifically with the Hurunui catchment ςάNutrient Management in Hurunui: A case study in 

identifying options and opportunitiesέ (Brown et al., 2011).  

 

The LUWQ project suggested that catchment load limits should be set for nitrogen and phosphorus, with 

farmers operating under an audited self-management regime in order to comply with the load limits. 

The ǎŜǘǘƛƴƎ ƻŦ ƴǳǘǊƛŜƴǘ ƭƻŀŘ ƭƛƳƛǘǎ ƛǎ ƻŦǘŜƴ ǳƴŎŜǊǘŀƛƴΣ ŀƴŘ ǿƘƛƭŜ ƭƛƳƛǘǎ ŀǊŜ ǎŜǘ ōŀǎŜŘ ǳǇƻƴ ǘƘŜ ΨōŜǎǘΩ 

science available, there can be difficulty in gaining agreement from those setting the regulatory policy 

and those who work on the land from day-to-day (Memon, Duncan, & Spicer, 2012) An example of this 

is found in ǘƘŜ [¦²v ƎǊƻǳǇΩǎ ǊŜǇƻǊǘ ƻƴ ƴǳǘǊƛŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǘƘŜ IǳǊǳƴǳƛ /ŀǘŎƘƳŜƴǘ (Brown et al., 

2011), where they discussed a lack of άŎƭŜŀǊ ŀƴŘ ǳƴƛǾŜǊǎŀƭ ŀƎǊŜŜƳŜƴǘ ƻƴ ǘƘŜ ƭƻŀŘ ƭƛƳƛǘǎ ǘƘŀǘ ǎƘƻǳƭŘ ŀǇǇƭȅ 

ƛƴ ǘƘŜ ŎŀǘŎƘƳŜƴǘέ (p. 31). Norton and Kelly (2010) identified significant levels of scientific uncertainty in 

their estimates of the current nutrient load limits in the Hurunui River catchment. Such examples of lack 

of agreement and scientific uncertainty can lead to hesitation in obtaining community buy-in and 

consequent difficulties in managing nutrient losses (Lees, Robertson, Garvan, Barnett, & Edger, 2012). 

Questions have also been raised about the use of the model Overseer to aid in the setting of nutrient 

limits, for example its lack of precision and variations between versions have been questioned (Duncan, 

2014; Federated Farmers, 2014). Duncan (2014) examined the catchment nutrient limit setting process 

in Canterbury and concluded that although there was an assumption that governing by numbers (limit 

setting) would remove ambiguity and provide clarity and certainty for local government and resource 

users, this was not the case and limits that have been set were in fact proving to be unrealistic and 

unworkable.  

 

An example of lack of clarity surrounding the limit setting process in the Hurunui can be found in the 

change between the ZIP and the Regional Plan in the setting of nutrient load limits on the mainstem of 

the Hurunui River. The ZIP had recommended in Section 11.2.2: The goal for water quality in the Hurunui 

River at the SH1 Bridge will be at or about the same or better standard as present, in terms of nitrate 

and phosphorus loads (p. 39). However, the PHWRRP while maintaining the current load for phosphorus, 

due to phosphorus being the limiting nutrient for nuisance algal growth in the Hurunui River, allowed 

for an increase in the DIN load by 20%. The reason surrounding this increase was άǘƻ ŀƭƭƻǿ ŦƻǊ ŀŘŘitional 

ƘŜŀŘǊƻƻƳ ǘƻ ōŜ ŎǊŜŀǘŜŘ ǿƘƛƭŜ ƭŀǊƎŜ ǎŎŀƭŜ ƛǊǊƛƎŀǘƛƻƴ ǿŀǘŜǊ ǎǘƻǊŀƎŜ ǿŀǎ ōŜƛƴƎ ŎƻƴǎŜƴǘŜŘ ŀƴŘ ŘŜǾŜƭƻǇŜŘέ 

(Environment Canterbury Regional Council, 2013a, para. 134), as there was an envisaged 100,000ha of 
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total irrigation to occur. However the Hearing Commissioners revised this further to allow a 25% increase 

in nitrogen load limits (Environment Canterbury Regional Council, 2013a, para. 155). 

 

 

2.2.4 Managing for limiting nutrients 

 

Norton and Kelly (2010) discussed that phosphorus may be the limiting nutrient for algal growth in the 

Culverden Basin based on DIN:DRP ratios. The nutrient limits set in the Regional Plan were also based 

on this understanding allowing for an increase in dissolved inorganic nitrogen, but requiring that the 

dissolved reactive phosphorus levels be maintained. The Regional Plan comments on its nutrient load 

limits: ά¢Ƙƛǎ ǊŜŎƻƎƴƛǎŜǎ ǘƘŀǘ ǘƘŜ ƭƻǿŜǊ IǳǊǳƴǳƛ wƛǾŜǊ ƛǎ ǇƘƻǎǇƘƻǊǳǎ ƭƛƳƛǘŜŘΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ 

to manage periphyton growth (in terms of nutrients) by retaining phosphorus concentrations at their 

ŎǳǊǊŜƴǘ ƭŜǾŜƭǎΣ ǿƘƛƭŜ ŀƭƭƻǿƛƴƎ ŦƻǊ ŀ ƳƻŘŜǎǘ ƛƴŎǊŜŀǎŜ ƛƴ ƴƛǘǊƻƎŜƴέ (Environment Canterbury Regional 

Council, 2013b, p. 9). 

 

The load limits set in the Regional Plan take a different approach compared to ǘƘŜ [¦²vΩǎ preferred 

approach to managing the cumulative effects of land use on water quality. The LUWQ group 

(Environment Canterbury Regional Council, 2012b) comment: : άwŜǎǘǊƛŎǘƛƴƎ Ƨǳǎǘ ƻƴŜ ƴǳǘǊƛŜƴǘ ƛǎ ǊƛǎƪȅΣ ŀǎ 

ƴǳǘǊƛŜƴǘ ƭƛƳƛǘŀǘƛƻƴ Ƴŀȅ ǾŀǊȅ ǿƛǘƘƛƴ ŘƛŦŦŜǊŜƴǘ ǊŜŀŎƘŜǎ ƻŦ ŀ ǊƛǾŜǊ ŀƴŘ ƻǾŜǊ ǘƛƳŜέ (p. 6). This point is also 

made by Norton and Kelly (2010) where they comment that it is likely that the limiting nutrient status 

will vary in space and time, therefore management should focus on controlling both nutrients.  

 

Adding to the concern of managing for single nutrients a recent New Zealand study found that the sites 

with the greatest cyanobacteria (Phormidium) coverage had the highest total N:total P ratios (greater 

than 20:1). These sites all had low levels of dissolved P and it appeared that increased dissolved inorganic 

N concentrations were required in the water before Phormidium will bloom. It appears Phormidium 

communities could obtain P from other sources, perhaps layers of fine sediment found under the 

Phormidium mats (Quiblier et al., 2013). These findings were similar to a further study of the Hutt River, 

where it was found that as nitrogen increased, so too did benthic Phormidium coverage (Heath, Wood, 

Brasell, Young, & Ryan, 2015). Jarvie et al. (2013) discussed similar findings where in some recorded 

instances focussing on a single nutrient management strategy to limit nuisance algal growth has resulted 
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in improvements, but in other cases there have been no demonstrated improvements, and in some of 

the examples discussed, nuisance algal growth has actually increased. 

 

While the Plan does allow for increases in nitrogen, the Hearing Commissioners, after hearing evidence 

from some witnesses who expressed concern that cyanobacteria (Phormidium) blooms in the rivers can 

be stimulated by high nitrogen concentrations (Environment Canterbury Regional Council, 2013, para. 

163), acknowledged that this may be a problem and thought it required further attention. They 

consequently inserted an additional policy (Policy 5.4A) into the Plan, to investigate the reasons for 

cyanobacteria blooms, and if necessary to ŀƭƭƻǿ ǘƘŜ tƭŀƴΩǎ ƴǳǘǊƛŜƴǘ ƭƻŀŘ ƭƛƳƛǘǎ ōŜ ŀƳŜƴŘŜŘΦ 

 

 

2.2.5 Good Management Practices 

 

The Land and Water Forum (2012b) defines good management practices (GMPs): άGMP refers to the 

evolving suite of tools or practical measures that could be put in place at a land user, sector and industry 

level to assist in achieving community agreed outcomes (in this case for watŜǊ ǉǳŀƭƛǘȅύέ (p. 106). GMPs 

are practices that are agreed to be acceptable to reduce or minimise an adverse environmental effect 

in a given situation. It is difficult to detail GMPs at a regional or even catchment level as they need to be 

specific to each particular situation (Mulcock & Brown, 2013b). Management plans, such as 

environmental management plans, farm plans and development plans are useful tools to assist the 

adoption of GMPs (Land and Water Forum, 2012b).  

 

Despite the need to take local situations into account there are generic GMPs, which can be readily 

adapted to local circumstances. For example an important management step to minimise nutrient loss 

is to ensure fertiliser nutrients are applied according to need, and at rates and times and in the most 

suitable form to ensure the maximum uptake from the plants (Brown et al., 2011). Consideration of 

grazing practices can also be an effective way to minimise nutrient losses, for example an effective way 

to mitigate P loss is to restrict grazing of winter forage crops (McDowell et al., 2013). 

 



21 
 

The CWMS investigated the effects of intensification of land use and the management of nutrients on 

land. It concluded that if further intensification occurred in the region, it would be necessary for both 

existing and new land users to improve land management practices to better than best management 

practices (Canterbury Water, 2010). 

 

 

2.2.6 Nutrient mitigation 

 

The Land Use and Water Quality Governance Group discuss contaminant mitigation options which are 

categorised into Tier 1, Tier 2 and Tier 3 mitigation practices. Tier 1 mitigation options represent those 

options that have been well proven and are relatively cost-effective ς examples include stream fencing 

to protect stock access, protecting existing wetlands, nutrient management planning and the 

implementation of improved effluent management practices. Tier 2 practices can be considered as ones 

where some uncertainty remains as to their effectiveness; options include nitrification inhibitors, herd 

shelters and constructed wetlands. Mitigation practices which fall into the Tier 3 category would be 

larger scale options including catchment or sub-catchment scale projects such as sediment traps or 

strategically placed wetlands (Brown et al., 2011; Environment Canterbury Regional Council, 2012b). 

 

Brown et al. (2011) outlined the options available to and the cost-effectiveness of mitigation practices 

for both cattle grazed, and dry stock farming systems. For cattle grazed farms, Brown et al. (2011) 

recommend implementation of Tier 1 options in nutrient-sensitive catchments like the Hurunui as they 

are considered highly cost-effective. Tier 1 mitigation options for cattle grazed farms are listed as: 

¶ improved management of effluent; 

¶ increased irrigation efficiency; 

¶ stock exclusion from streams; and 

¶ nutrient management plans. 

 

Tier 2 options for cattle grazed farms are less clear cut, and Brown et al. (2011) discuss some matters to 

be considered before implementing these. Considerations include conducting a farm-specific 

assessment; the fact that some mitigations fit some farms better than others; that some measures incur 

large capital costs and can reduce farm profitability; and that there is uncertainty surrounding the 
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effectiveness of some of these measures. A good example can be found in McDowell et al. (2013) who 

outline mitigation strategies for the loss of contaminants from land to water and within water itself. 

Included in these strategies are constructed wetlands which according to the report can have a very high 

effectiveness on N but only a medium effectiveness on P, so depending on where the farm lies and what 

the major nutrient of concern is, constructed wetlands may or may not be a sensible mitigation measure. 

Similarly sediment traps were also included in the report by McDowell et al. (2013); according to this 

report sediment traps are effective at mitigating suspended solid loss particularly coarse sized sediment, 

but have a low effect on P loss due to the sorptive capacity of P being greater to fine particles than to 

coarse particles.  

 

Brown et al. (2011) comment that for dry stock farming systems the distinction between Tier 1 and Tier 

2 options is of less importance. They do list the available options in order of cost-effectiveness, with 

stock exclusion from streams and nutrient management plans being targeted as key areas. A sensible 

mitigation option for both dry stock and cattle grazed farming systems would be in facilitating the 

protection and enhancement of natural wetlands. For irrigators, a sensible mitigation option would be 

to change from border dyke to spray irrigation which would help to reduce N and P losses (Brown et al., 

2011; Jenkins, 2012). 

 

Tier 3 options may also be feasible for the catchment, for example, earlier Tanner (2012) had 

ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǿŜǘƭŀƴŘǎ ƻƴ ǘƘŜ {ǘ [ŜƻƴŀǊŘΩǎ 5ǊŀƛƴΣ ŀƴŘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǎǘǊŀǘŜƎƛŎŀƭƭȅ 

placed wetlands could remove approximately 70 tonnes/yr of nitrate. 

 

 

2.2.7 Nutrient trading 

 

In cases where contaminant allowances have been allocated, the Land and Water Forum (2012a) suggest 

that market-based instruments, such as trading systems, may form part of the overall variety of 

techniques and tools used to manage water quality. The use of markets to efficiently achieve 

environmental quality goals is one area of innovation for environmental policy derived from economic 

research. Advocates of markets point to several benefits including efficiency gains and innovation 

incentives, as well as their ability to deliver environmental improvements in a more timely and less costly 
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manner than other policy instruments are capable of (Shortle, 2013). Shortle (2013) discusses several 

instances of water quality trading programmes, several of these involve non-point sources of 

contaminants, however, only one of these trading programmes - that of Lake Taupo, involves non-point-

non-point trading. The others involving detailed agricultural non-point reductions, are designed to 

reduce the cost of point-source compliance by offsetting these using agricultural reductions. 

 

The Lake Taupo trading programme is designed to reduce nutrient loads from agriculture entering the 

lake. Nutrient losses from agricultural land uses have been identified as the primary threat to water 

quality in the lake (Duhon, Young, & Kerr, 2011). Due to this threat and the long lag times for nutrients 

to travel from land surface to groundwater to lake water, the Regional Council developed an innovative 

water management policy. This policy establishes a nitrogen cap on all discharges across the catchment, 

a permanent 20% reduction in nitrogen discharges across the catchment, and has established a nitrogen 

trading scheme. The scheme allows farmers the flexibility to trade units of nitrogen allowances with 

other land users or with a publicly funded trust (the Lake Taupo Protection Trust). This policy is designed 

to provide land users with the flexibility to change management practices while preserving the overall 

catchment cap on nitrogen and thus ensuring nutrient levels are met to preserve water quality (Duhon 

et al., 2011; Waikato Regional Council, 2011). While the overall policy for the Lake Taupo catchment has 

successfully limited increases in nitrogen leaching, Duhon et al. (2011) report that trading activity itself 

has been limited other than with the Lake Taupo Protection Trust itself. This is thought to reflect the 

immature market, or that the nitrogen cap is not yet binding on farmers. This being said the selling of 

nitrogen was still considered an attractive opportunity from a business standpoint. 

 

 

2.3 Collaborative governance 

 

In 1968 Garrett Hardin argued that a finite world can only support a finite population. He discussed a 

fictitious example of herdsmen each questioning whether to increase their herd numbers on a pasture 

which has a finite carrying capacity; each herdsman contemplates the utility gained by adding another 

animal. Hardin wrote:  

The rational herdsman concludes that the only sensible course for him to pursue is to add 

ŀƴƻǘƘŜǊ ŀƴƛƳŀƭ ǘƻ Ƙƛǎ ƘŜǊŘΦ !ƴŘ ŀƴƻǘƘŜǊΣ ŀƴŘ ŀƴƻǘƘŜǊΧ.ǳǘ ǘƘƛǎ ƛǎ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ ǊŜŀŎƘŜŘ ōȅ 

each and every rational herdsman sharing a commons. Therein is the tragedy. Each man is locked 
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into a system that compels him to increase his herd without limit ς in a world that is limited. 

Ruin is the destination toward which all men rush, each pursuing his own best interest in a 

society that believes in the freedom of the commons. Freedom in a commons brings ruin to all 

(p. 1244). 

 

Hardin asserted that a conscience was self-eliminating and that those who restrain their use of a 

common-pool resource lose out economically in comparison to those who continue with unrestrained 

use. Hardin (1968) suggested that the answer to this tragedy, as he put it, was coercion, commenting: 

άǘƘŜ ƻƴƭȅ ƪƛƴŘ ƻŦ ŎƻŜǊŎƛƻƴ L ǊŜŎƻƳƳŜƴŘ ƛǎ Ƴǳǘǳŀƭ ŎƻŜǊŎƛƻƴΣ Ƴǳǘǳŀƭƭȅ ŀƎǊŜŜŘ ǳǇƻƴ ōȅ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ 

people affectedέ (p. 1247). Hardin recommended the imposition of laws for those common-pool 

resources that were not readily divided for private property, commenting that to avoid the tragedy of 

the commons coercive laws or taxing devices could be imposed upon polluters of water which made άit 

cheaper for the polluter to treat his pollutants than to discharge them untreatedέ (p. 1245).  

 

/ƘŀƭƭŜƴƎŜǎ ŀǊƻǎŜ ǘƻ IŀǊŘƛƴΩǎ ǊŜŀǎƻƴƛƴƎ ƛƴ ǘƘŜ мфтлǎ ŀƴŘ ŜŀǊƭȅ мфулǎΣ ǿƛǘƘ ǊŜǎŜŀǊŎƘŜǊǎ ŀǊƎǳƛƴƎ ǘƘŀǘ 

Hardin had confused the concept of common property with open access conditions where there were 

no rules to limit entry and use. Further challenges came from scholars who argued on the basis of game 

ǘƘŜƻǊȅΣ ǿƛǘƘ ǎŜǾŜǊŀƭ ŎƻƴŎƭǳŘƛƴƎ ǘƘŀǘ IŀǊŘƛƴΩǎ ǇǊŜŘƛŎǘƛƻƴǎ ƘƻƭŘ ǳƴŘŜǊ ŎƻƴŘƛǘƛƻƴǎ ǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ƻƴƭȅ ƻƴŜ 

chance with no communication, but not necessarily in a world where there are chances to change 

behaviour, where there is no predefined endpoint and where communication is possible ό5ƛŜǘȊΣ 5ƻƭǑŀƪΣ 

Ostrom, & Stern, 2002). 

 

Until the 1980s, many scholars had presumed that users of common-pool resources (CPRs) could not 

organize to manage such resources. It was assumed that when someone did not own a resource, they 

would have no long-term interest in sustaining the resource over time (Ostrom & Cox, 2010). Scholars 

often recommended the imposition of government or private ownership (Cox, Arnold, & Tormás, 2010; 

Ostrom & Cox, 2010; Singleton & Taylor, 1992). However in the 1980s researchers began examining the 

diverse property systems operating in different resource sectors. In one such study Elinor Ostrom (1990), 

in Governing the Commons, drew on work used to create a database to record information from a 

number of case studies found in academic literature related to how CPRs could be managed by self-

organized communities (Cox et al., 2010). In this work, Ostrom described a series of case studies in which 

CPRs were managed by the cooperation and collective action of those living in the location to which they 
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related. Scholars continue to examine how CPRs can be effectively managed, with options ranging from 

the resource being left as open access without rules, being managed by government, as private property, 

or by a common property regime. Some argue that the best tool for sustainable management of a CPR 

depends on its characteristics and those of the users (Dietz et al., 2002). 

 

In Canterbury the CWMS has promoted collaborative governance (Canterbury Water, 2010), as did the 

Land and Water Forum from a wider New Zealand water management perspective (Land and Water 

Forum, 2010). Collaboration displays several characteristics, it involves a wide range of stakeholders who 

work together to find creative solutions to problems, goals, and proposed actions, and who display a 

sustained commitment to problem solving (Margerum, 2008). Many researchers claim significant 

benefits of stakeholder participation. For example, Reed (2008) discusses how stakeholder participation 

can reduce marginalisation, can increase public trust, can empower through the co-generation of 

knowledge, can increase the likelihood that environmental decisions are perceived as holistic and fair, 

and can promote social learning. While experts agree there is no panacea for managing non-point 

pollutants, Feldman (2007) comments that there is growing consensus that άƻƴƭȅ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜΣ 

decentralized approach focused on watersheds will achieve lasting solutionsέ (p. 186). He discusses how 

in the United States actions to improve water quality under the TMDL process are supposed to 

encourage ƭƻŎŀƭ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŦƻǊƳ ΨǿŀǘŜǊǎƘŜŘ ǇŀǊǘƴŜǊǎƘƛǇǎΩ ƻǊ ΨƛƴƛǘƛŀǘƛǾŜǎΩ ƛƴ ƻǊŘŜǊ ǘƻ ŦƛƴŘ ŎƻƴǎŜƴǎǳǎ-

based solutions to water quality problems. A similar approach can be seen in the suggestion by the Zone 

Committee that land and water user groups should be a key part of improving nutrient management in 

the Hurunui Basin, and that these land and water user groups should work collaboratively to achieve the 

desired environmental outcomes (Hurunui Waiau Water Management Zone Committee, 2011).  

 

Community-based resource management groups are not uncommon in New Zealand. The NZ Landcare 

Trust has worked alongside rural communities since its establishment in 1996, and since that time there 

are a growing number of successful examples of catchment programmes in New Zealand. As farmers are 

the ones who live in the local area, and ultimately it will be their actions that will determine the success 

of any catchment-based programme, then it is obvious that they need to be actively engaged, and it is 

their trust that is to be gained first and foremost. As soon as farmersΩ confidence has been gained, the 

wider community should become engaged (Lees et al., 2012). Reed (2008) discusses how stakeholder 

participation should be considered at the outset of a project and continue throughout its life. He 

comments άŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀǎ ŜŀǊƭȅ ŀǎ ǇƻǎǎƛōƭŜ ƛƴ ŘŜŎƛǎƛƻƴ-making has been frequently 

cited as essential if participatory processes are to lead to high quality ŀƴŘ ŘǳǊŀōƭŜ ŘŜŎƛǎƛƻƴǎέ (p. 2422). 
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When local users are not involved in the planning of a project, they have no vested interest in its success, 

and in some cases can directly or indirectly act to undermine the project. However when users are 

involved they can add the local knowledge to make the project more adaptive (Ostrom & Cox, 2010). In 

this way community ownership will be promoted with the far more likely resulting social-ecological 

benefits (Lees et al., 2012). 

 

According to the Hurunui and Waiau River Regional Plan, by 2017 any land use resulting in the discharge 

of nitrogen or phosphorus which may enter water is to be subject to a Plan, System or Agreement, which 

has as a minimum an environmental management strategy, management objectives and a description 

of an audit and reporting process (Environment Canterbury Regional Council, 2013b). An audited self-

management (ASM) system would fulfil these requirements ŀƴŘ ŀƭǎƻ ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ ½ƻƴŜ /ƻƳƳƛǘǘŜŜΩǎ 

suggestion that land and water user groups should be a key part of improving nutrient management. 

ASM has been suggested as an appropriate system to achieve the objectives of the Hurunui-Waiau ZIP 

and the CWMS. Audited self-management has also been strongly endorsed by the Land and Water 

Forum, where the Forum comments that irrigator user groups should partner with regulators and local 

communities to implement ASM programmes (Land and Water Forum, 2010, 2012b). 

 

 

2.3.1 Audited self-management 

 

Under the Resource Management Act (1991), natural resource use and the effects of resource use are 

managed through rules in consents or plans and the encouragement of the adoption of best 

management practices. Neither of those approaches, however, encourage confidence that resource use 

and the mitigation of adverse effects are being achieved (Earl-Goulet, 2011). In recent times there has 

been a desire to move towards a more collaborative approach. Audited self-management is one such 

approach, which transfers the day-to-day management responsibility to users under agreed terms, and 

is subject to a transparent audit. ASM schemes can create a shift in behaviour from that of strict 

compliance, to performance where greater ownership of environmental issues results in moving beyond 

the required minimum (Land and Water Forum, 2012b). ASM schemes recognise that land owners and 

resource users must be able to act innovatively and in ways that are economically profitable and efficient 

(Mulcock & Brown, 2013b). 
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Audited self-management was developed in an industrial setting in the 1990s, in Western Australia, 

through the work of Bryan Jenkins (Jenkins, 1996). It developed to overcome three problems identified 

by Gunningham (1995) in relation to self-regulation: tƘŜ άŀǎǎǳǊŀƴŎŜ ǇǊƻōƭŜƳέΣ ǘƘŜ άŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ 

ǇǊƻōƭŜƳέΣ ŀƴŘ ǘƘŜ άŎǊŜŘƛōƛƭƛǘȅ ƻōǎǘŀŎƭŜέΦ !ǎ ŘƛǎŎǳǎǎŜŘ ŜŀǊƭƛŜǊΣ ǘƘŜ άŀǎǎǳǊŀƴŎŜ ǇǊƻōƭŜƳέ ǊŜƭŀǘŜŘ ǘƻ 

questions surrounding whether other industries were being environmentally responsible. It was 

overcome through an ASM approach which had requirements to be met to qualify for a best practice 

licence, and having direct regulation of industrial premises not meeting best practice licence 

ǊŜǉǳƛǊŜƳŜƴǘǎΦ ¢ƘŜ άŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ ǇǊƻōƭŜƳέ ǊŜǉǳƛǊŜŘ ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŜǎ ǘƻ ǇƻƭƛŎŜ ƴƻƴ-performing 

industries. ASM overcame this in its requirement for independent certification of performance and 

government intervention involving sanctions for non-ǇŜǊŦƻǊƳŀƴŎŜΦ Cƛƴŀƭƭȅ ǘƘŜ άŎǊŜŘƛōƛƭƛǘȅ ƻōǎǘŀŎƭŜέ ƛǎ 

inherent in self-regulation, while ASM involves third party certification of environmental management 

systems, and third party involvement in performance audits, along with public reporting of performance 

(Jenkins, 1996). 

 

Audited self-management is defined by (Mulcock & Brown, 2013b) as: άA management programme 

(individual, industry, or land user collective) which allows for the credible and transparent 

demonstration (audit) that agreed actions have been implemented (in this instance for water quality 

ŀƴŘ ǉǳŀƴǘƛǘȅύέ (p. 3). 

 

An ASM approach involves the scheme management developing their own policies, procedures and 

plans to achieve agreed environmental outcomes and allows flexibility to suit the specific local 

conditions (Jenkins, 1996). It may involve the need for a higher level authority, such as the Regional 

Council, to set the environmental outcome in cases where there are cumulative adverse environmental 

effects. ASM goes beyond the status quo by establishing clear expectations surrounding the collective 

pursuit of targets and the responsibility that falls on landowners to implement agreed actions 

(Environment Canterbury Regional Council, 2012b), and it involves close inspection to ensure 

compliance. 
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2.3.2 Benefits of audited self-management 

There are many potential benefits in implementing an ASM approach. Some opportunities presented in 

the literature are: 

¶ community management will lead to flexibility and innovation to move beyond compliance; 

¶ decision making reflecting local knowledge and concerns ς a decentralised approach, yet still 

maintains a collaborative approach between resource users and regional council; 

¶ more extensive and open communication within community will enhance trust; 

¶ improve efficiency and discipline in meeting economic and environmental objectives; 

¶ holding technical and institutional memory locally; 

¶ the independent audits make it more than just self-regulation; 

¶ provides a record of performance which may be useful for future resource management issues; 

and 

¶ ASM enables the resource use to be managed at a more appropriate scale than individual 

properties (Earl-Goulet, 2011; Irrigation New Zealand Inc., 2008). 

 

 

2.3.3 Key features of an audited self-management 

 

An ASM scheme relies on public confidence and buy-in, ranging from stakeholder engagement in the 

development of the ASM scheme to its credibility in the eyes of the community. This confidence will be 

achieved if the ASM process is robust, transparent and accountable and achieves community aspirations 

for water (Land and Water Forum, 2012b; Mulcock & Brown, 2013b). As such any ASM approach must 

have several key principles to ensure its credibility. The literature is rife with examples of features and 

principles of ASM and these are examined in this section. 

 

The key principles of ASM as outlined by Jenkins and Hine (2003:115) are: 

¶ establishment of objectives for environmental performance which are benchmarked to best 

practice; 

¶ an environmental management system, with third party or government accreditation, which 

ensures continual improvement; 
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¶ auditing of performance with third party involvement and verification; and 

¶ public reporting of environmental performance and pollution incidents. 

 

The ASM approach described by Jenkins and Hine (2003) had regard to industrial discharges in Western 

Australia. In New Zealand, ASM has been adapted for water management. For example Earl-Goulet 

(2011) describes three key phases of an ASM approach for the management of water quality and 

quantity: 

1. identification of specific environmental outcomes; 

2. the day-to-day decisions and activities that are made to achieve specified outcomes; and 

3. the audit of progress towards meeting those outcomes and subsequent reporting.   

 

The North Otago Irrigation Company manages an ASM scheme which was developed along with the 

Otago Regional Council to meet consent requirements. The key components of this system are: 

¶ a shareholder water supply agreement which incorporates environmental outcomes; 

¶ an over-arching Environmental Policy; 

¶ Environmental Farm Plans which follow an agreed template and detail GMPs that are to be 

implemented; 

¶ annual on-farm audits utilising an independent auditor; 

¶ a process to address non-compliance; 

¶ an enforcement process to compel compliance; 

¶ an incentive programme to recognise excellence in environmental management; 

¶ company-level environmental performance objectives and annual performance review; 

¶ reporting to the Regional Council; 

¶ an education programme consisting of field days and workshops; and 

¶ events to ensure shareholders have the necessary skills and knowledge to implement the GMPs 

required (Land and Water Forum, 2012b; North Otago Irrigation Company, 2014). 

 

While Irrigation New Zealand (2008) describe five key attributes of a successful and acceptable ASM 

system: 

¶ data used for system management and decision making needs to be sound and robust if 

confidence of the community is to be gained and maintained ς this applies specifically to 
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measurements of river flows, water use and water quality parameters; and to methods of data 

acquisition, transfer (telemetry) and quality assurance; 

¶ data and derived information must be accessible to all stakeholders, in detail appropriate to the 

issue of interest; 

¶ an open and regular communication process must be maintained between those responsible for 

system management and those affected by decisions taken by system managers; 

¶ the governance arrangement must reflect democratic values and be protected from capture by 

more powerful interest groups; and 

¶ the roles and responsibilities of all entities with the ASM system must be clearly defined and 

agreed at the outset ς particularly the responsibilities of entities with delegated or core 

statutory responsibilities for consent compliance (p. 2). 

 

The ASM approach put forward by Mulcock and Brown (2013a, 2013b) incorporates a feedback loop 

that provides for continuous improvement, recognising that there are uncertainties άƛƴ ƻǳǊ 

understanding of catchment processes, water user priorities, and the effects of the scheme operationέ 

(Mulcock & Brown, 2013a, p. 10). Therefore scheme management systems should retain the flexibility 

to change and evolve. There is also the possibility of new technologies and methods which may need to 

be incorporated as they develop (Carruthers, 2011), along with the updated requirements of GMPs (Land 

and Water Forum, 2012a), therefore this on-going review process, or feedback loop, is an important 

component of an ASM approach. 

 

While the literature details a number of key features of an ASM approach, the current research focusses 

on five elements in more detail. The key features focussed on are consistently commented on in 

approaches to the implementation of an ASM approach and appear to be the primary key features. 

These features provide the basis for the feedback loop as described by Mulcock and Brown (2013b), 

where they set forward two ASM processes, one for schemes and collectives and another for individual 

users. For this research the order of their feedback loops have been modified, and a single set of key 

features for both schemes and individuals are drawn, to reflect the prevailing opinions as outlined in the 

literature. These are: 

1. Governance arrangements; 

2. Farm Environmental Plans; 

3. Audits; 
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4. Enforcement; and 

5. Communication. 

 

 

2.3.3.1  Governance arrangements 

 

Ostrom (1990), who dealt with resource allocation, recognised the need for different levels of rules in 

the collaborative governance of CPRs. She discussed that rules are nested in other sets of rules that 

define how the first set can be adjusted. She distinguishes three leǾŜƭǎ ƻŦ ǊǳƭŜǎ άΧǘƘŀǘ ŎǳƳǳƭŀǘƛǾŜƭȅ ŀŦŦŜŎǘ 

ǘƘŜ ŀŎǘƛƻƴǎ ǘŀƪŜƴ ŀƴŘ ƻǳǘŎƻƳŜǎ ƻōǘŀƛƴŜŘ ƛƴ ǳǎƛƴƎ /twǎέ όǇΦ рнύΦ ¢ƘŜǎŜ ǎƘŜ ƛŘŜƴǘƛŦƛŜǎ ŀǎ operational rules 

which affect the day-to-day decisions made by appropriators ς in an ASM approach this would align with 

the farm level; collective-choice rules which detail the policy by which the operational rules are defined 

ς the management group level; and constitutional-choice rules which determine the specific rules to be 

used in crafting a set of collective-choice rules ς the Zone Committee or Regional Council level. Such a 

framework can aid our understanding of how to apply an ASM approach for the effective management 

of water resources, by realising that while many of the governance arrangements sit with the managing 

body, there are other rules which affect the scheme operation. For example, at times and in situations 

where there are cumulative adverse environmental effects on a resource, the actions of one 

management collective can have far reaching effects on other collectives accessing the same resource, 

where the effects of upstream land users are felt downstream. In these situations there is a need for 

external governance to ensure environmental outcomes are set appropriately (Jenkins 2007). 

 

The management group level of an ASM approach will differ according to the situation. For example, in 

some areas the irrigation company would take on this role of collective management, whereas in other 

areas the managing body could be formed through farmers working together around a reach of river, or 

tributary to collectively manage water quality. The managing body needs to provide strong leadership 

with well-organised and regularly reviewed systems (Mulcock & Brown, 2013a). The managing body 

operates under an Environmental Management Strategy (EMS) which sets out its objectives and targets; 

the process for preparation and review of individual management plans; processes for audit, 

enforcement and reporting; processes for consultation and communication with stakeholders; and its 

education and adaptive management programme (Mulcock & Brown, 2013b). Jenkins (1996) discussed 

ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ ƳŀƴŀƎƛƴƎ ōƻŘȅΩǎ 9a{ ǘo be certified by a third party, which would likely reside at the 

Regional Council level. 
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A key detail of an ASM approach will be the upkeep and maintenance of the documents required which 

are likely to bŜ ǊŜǘŀƛƴŜŘ ōȅ ǘƘŜ ǎŎƘŜƳŜΩǎ ƳŀƴŀƎing body. All documents should be regularly reviewed 

and updated, with information on contact personnel including owners, managers, sharemilkers etc. 

(Mulcock & Brown, 2013a). Mulcock and Brown (2013a) comment that there is most likely a need άǘƘŀǘ 

ŀ ǎǇŜŎƛŦƛŎ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ǎƻƭǳǘƛƻƴ ǿƛƭƭ ōŜ ǊŜǉǳƛǊŜŘέ (p. 6). Similar comments were made by Carruthers 

(2011) where she discusses collation methods for data to allow aggregation up to a catchment and 

regional scale which would need to be agreed upon. 

 

 

2.3.3.2  Farm Environment Plans 

 

Each enterprise operating under a managing body would need a management plan or Farm Environment 

Plan (FEP). Each FEP should be regularly audited and should contain its own objectives and targets for 

water quality and quantity; an assessment of water quality and quantity risks from their farming 

operation; a record of their actions and practices to achieve objectives and targets; and timelines for 

improvements (Mulcock & Brown, 2013b). 

 

Farm environment plans are increasingly being viewed as a key tool to achieve widespread on-farm 

improvements in water quality and quantity (Mulcock & Brown, 2013b). While farm plans have been 

used throughout New Zealand for many years, there is a difference in the objective for the preparation 

of a FEP, which is to improve knowledge about water management and how to implement actions on 

the ground. This is done by setting objectives and required outcomes for water quality and quantity to 

meet regulatory requirements, thus allowing land users the flexibility to adopt methods they deem 

necessary to achieve these outcomes. FEPs are to be readily auditable and include provision for 

corrective actions where required. A FEP would cover a subset of the general Farm Plan and focus 

specifically on the land and water resources. Other types or parts of the Farm Plan may include personal 

and financial information about the farm business, and it may be more appropriate that these are 

retained by the business, but the FEP may be available to other parties including the ASM scheme 

governing body, and the Regional Council (Mulcock & Brown, 2013a, 2013b).  

 



33 
 

2.3.3.3  Audits 

 

¢ƘŜ [!²CΩǎ ŦƛǊǎǘ ǊŜǇƻǊǘ ŘƛǎŎǳǎǎŜǎ Ƙƻǿ ǘƘŜǊŜ ƛǎ ŀ ƴŜŜŘ ŦƻǊ ōƻǘƘ ǊŜƎǳƭŀǘƻǊǎ ŀƴŘ ǘƘŜ ǇǳōƭƛŎ ǘƻ ƘŀǾŜ 

confidence that GMP programmes are effective (Land and Water Forum, 2010). To achieve this credible, 

robust and reliable monitoring of outcomes are required (Carruthers, 2011). Audits provide the check 

that the self-management is achieving the management objectives and targets, a check of the overall 

robustness of the management programme, and the level of confidence in the nutrient budget results 

(Mulcock & Brown, 2013b). Carruthers (2011) comments that although auditing is not seen by farmers 

as enjoyable, the value of auditing was recognised by farmers in studies she discusses, and was seen as 

necessary for the credibility of environmental management systems. In a review of the performance of 

environmental management systems, Briggs (2006) discusses how performance monitoring, 

environmental reporting, compliance, and conformance control were seen as being the most effective 

means in reducing pollutant discharges. 

 

Gunningham (2007) ŎƻƳƳŜƴǘǎ ǘƘŀǘ άwhere an enterprise self-monitors there will be a temptation to 

misrepresent the results, providing an overly favourable account of its environmental performance, 

particularly if there are regulatory or public relations benefits to be gained from so doingέ (p. 305). This 

critique was also found by Deans and Hackwell (2008) in their examination of the Dairying and Clean 

Streams Accord, where questions were raised surrounding the self-reporting by farmers leading to 

exaggerated improvements in performance. To overcome this teƳǇǘŀǘƛƻƴ ǘƘŜ [²CΩǎ ŦƛǊǎǘ report (2010, 

p. 26) suggests that auditing responsibility could be undertaken by schemes as self-auditors, while the 

regulator retains compliance and enforcement powers to audit ASM data upon request. The Land and 

Water Forum (2012b), in their third report, describe three levels of audit: 

1. first party audit ς carried out by an individual land user within the scheme; 

2. second party audit ς carried out by the ASM collective, sector or scheme or an agent thereof; 

and 

3. third part audit ς carried out by a party independent of the ASM collective, sector or scheme. 

 

Both Carruthers (2011) and Gunningham (1995) also suggest a credible auditing course would be to 

engage independent auditors. Carruthers (2011) discusses the need for development to build robust 

auditing programmes, in particular auditors should be aware of not only the standards to be audited 

against, but also of relevant industry and catchment issues. The development of standards to audit 

against are seen by Carruthers (2011) as implicit. She details examples of EMSs where audits were guided 
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by standards and those without such guidance, concluding that: ά{tandards also allow consistency 

between different industry sectors, regional councils, the reporting requirements and audit and review 

ǇǊƻŎŜŘǳǊŜǎ ǘƻ ōŜ ǳǎŜŘέ όǇΦ мнύΦ ! ŦǳǊǘƘŜǊ ŀǎǇŜŎǘ ǘƘŀǘ /ŀǊǊǳǘƘŜǊǎ όнлммύ ŘƛǎŎǳǎǎŜǎ ƛǎ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀǳŘƛǘƻrs 

to be recognised by an accredited certification body, this would add a further level of transparency and 

confidence that audit processes are robust. 

 

¢ƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ŀǳŘƛǘ ǿƛƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎŎƘŜƳŜΩǎ ƎƻǾŜǊƴƛƴƎ ōƻŘȅ ƻǊ ǘƘŜ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΩǎ 

requirements. Mulcock and Brown (2013a) discuss a suitable audit frequency of two years of full 

compliance, and then dropping to at least one year in three. This time period would ensure water users 

are provided with the support and information needed, while ensuring regulatory authorities and the 

wider community can have assurance that the farm plan process is being implemented and the required 

environmental outcomes are achieved. 

 

 

2.3.3.4  Enforcement 

 

To ensure that an ASM approach continues to maintain community and regulator confidence there is a 

requirement for a fair and equitable compliance process that identifies sets of actions necessary to 

achieve compliance by all users and to correct dangers to the environment. ASM compliance should 

include training and education dissemination to promote compliance; inspection and monitoring 

through internal systems and independent third party audits; and enforcement in cases of breaches of 

agreed objectives and targets (Mulcock & Brown, 2013a). In their Workshop Report on ASM the Ministry 

of Agriculture and Forestry and the Primary Sector Water Partnership (2011) reported that the 

consensus from participants attending the workshop was for there to be an enforcement programme of 

graduated sanctions, which would increase in severity for those resource users not achieving FEP targets.  

 

The question of who should administer enforcements is not clear. For example Jenkins (1996) suggests 

that tƻ ƻǾŜǊŎƻƳŜ ǘƘŜ άŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ ǇǊƻōƭŜƳέ ƻǳǘƭƛƴŜŘ ōȅ Gunningham (1995), it was necessary that 

enforcement measures are administered by a high level authority, operating at hǎǘǊƻƳΩǎ όмффлύ 

constitutional-choice level, e.g. the Regional Council. However, Ostrom (1990) herself identifies the 

operational level as the more appropriate level for enforcement, which would involve the resource users 

themselves administering enforcement measures. 
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An ASM approach will require more effort on the part of the land owners, therefore some form of 

incentive to get involved would be welcome. The literature is unclear what form such an incentive would 

take. In the Hurunui area, a type of incentive comes in the form of rules contained in the Regional Plan, 

wherein it is a requirement to be part of an ASM approach, otherwise the land use would need a 

resource consent (Environment Canterbury Regional Council, 2013b). 

 

 

 

2.3.3.5  Communication 

 

An integral component of an ASM approach is found in communication channels including the reporting 

of audit results. This is especially true where there is a community stakeholder dimension as there is in 

an agricultural setting (Lees et al., 2012). Communication should be frequent and on-going, and 

communication channels must be adequately resourced (Carruthers, 2011). With open communication 

there can be continuous learning from the experience of operation both from farmers and scheme 

operators and consultants (Ministry of Agriculture and Forestry & The Primary Sector Water Partnership, 

2011). To share information between collaborative groups was seen by Holley, Gunningham, and 

Shearing (2012) as an opportunity to diffuse innovations and enhance capacities between these groups. 

By sharing information between collaborative groups and higher level authorities, the accountability 

roles of governments are improved, through government bodies being able to utilize locally reported 

data to reformulate and refine minimum performance standards (Holley et al., 2012). Mulcock and 

Brown (2013a) comment that public reporting could take the form of an annual report produced by a 

scheme wherein there is a summary of the achievement results for the different management areas 

within the scheme, along with the identification of issues of non-compliance with the FEPs and details 

of remedial action. If such a report were produced it would need to be extremely transparent, and 

subject to independent verification in order to assure the public of the credibility of the ASM approach 

(Gunningham, 1995). 

 

A further aspect of communication occurs if and when disputes arise within a scheme and between 

schemes and regulators; in these cases there needs to be low cost conflict resolution mechanisms 

available (Ministry of Agriculture and Forestry & The Primary Sector Water Partnership, 2011).  
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There has been some concern surrounding the duplication of plans and audits, but it is envisaged that 

ASM will be complementary and provide links with other environmental management systems and 

industry schemes (Mulcock & Brown, 2013b), again this will rely on communication and collaboration 

between industry schemes. 

 

 

2.4 hǎǘǊƻƳΩǎ ŘŜǎƛƎƴ ǇǊƛƴŎƛǇƭŜǎ 

 

Collaborative self-governance is discussed ŀǘ ƭŜƴƎǘƘ ƛƴ 9ƭƛƴƻǊ hǎǘǊƻƳΩǎ Governing the Commons (1990). 

In this work, Ostrom describes 14 case studies where resources users (which she refers to as 

ΨŀǇǇǊƻǇǊƛŀǘƻǊǎΩύ attempted, with varying degrees of success, to create, adapt and sustain institutions to 

manage CPRs. She describes a set of eight design principles which characterise the management of all 

of the robust CPR examples she analyses, some of which were absent in those cases which were not 

robust. These eight design principles are listed in Table 1. These design principles are regarded by 

Ostrom as essential to the successful management of CPRs in the examples investigated (Ostrom, 1990). 

 

Institutions are the rules that are developed by people to specify what can be done and what cannot be 

done in a particular situation. In CPRs, rules define who has access to a resource; what can be harvested 

from, dumped into, or engineered within a resource; and who participates in any key decisions about 

these and other issues and about transferring rights and duties to others (Dietz et al., 2002). Ostrom 

(1990) found that groups of people can design institutional arrangements that help the sustainable 

management of resources. The design features Ostrom (1990) puts forward are the conditions, based 

on empirical studies, that are most likely to promote local self-management of resources (Agrawal, 

2002). 

 

 

 

 

 

 



37 
 

Table 1:  Design principles illustrated by long-enduring CPR institutions (Source: Ostrom, 1990). 

1. Clearly defined boundaries 

Individual or households who have rights to withdraw resource units from the CPR must be 

clearly defined, as must the boundaries of the CPR itself 

2. Congruence between appropriation and provision rules and local conditions 

Appropriation rules restricting time, place, technology, and/or quantity of resource units are 

related to local conditions and to provision rules requiring labour, material, and/or money 

3. Collective-choice arrangements 

Most individuals affected by the operational rules can participate in modifying the operational 

rules 

4. Monitoring 

Monitors, who actively audit CPR conditions and appropriator behaviour, are accountable to 

the appropriators or are the appropriators 

5. Graduated sanctions 

Appropriators who violate operational rules are likely to be assessed graduated sanctions 

(depending on the seriousness and context of the offense) by other appropriators, by officials 

accountable to these appropriators, or by both 

6. Conflict-resolution mechanisms 

Appropriators and their officials have rapid access to low-cost local arenas to resolve conflicts 

among appropriators or between appropriators and officials 

7. Minimal recognition of rights to organize 

The rights of appropriators to devise their own institutions are not challenged by external 

governmental authorities 

8. Nested enterprises (for larger systems) 

Appropriation, provision, monitoring, enforcement, conflict resolution, and governance 

activities are organized in multiple layers of nested enterprises 

 

A substantial volume of literature has been written discussing the usefuƭƴŜǎǎ ŀƴŘ ǾŀƭƛŘƛǘȅ ƻŦ hǎǘǊƻƳΩǎ 

(1990) design principles. The thoughts about and reactions to the design principles have been quite 

diverse in the literature, ranging from those who support the principles, to those who have criticised 

their theoretical grounding, or have argued that they are overly precise (Cox et al., 2010). Ostrom (1990) 

discussed each principle in turn describing how άthey can affect incentives in such a way that 

appropriators will be willing to commit themselves to conform to operational rules devised in such 
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systems, to ƳƻƴƛǘƻǊ ŜŀŎƘ ƻǘƘŜǊΩǎ ŎƻƴŦƻǊƳŀƴŎŜΣ ŀƴŘ ǘƻ ǊŜǇƭƛŎŀǘŜ ǘƘŜ /tw ƛƴǎǘƛǘǳǘƛƻƴǎ ŀŎǊƻǎǎ ƎŜƴerational 

ōƻǳƴŘŀǊƛŜǎέ (p. 91). The design principles are discussed in more detail below. 

 

 

2.4.1 Principle 1: Well-defined boundaries 
 

Defining the CPR boundary and specifying who is authorized to use it can be thought of as a first step in 

organizing for collective management. While the CPR boundaries are undefined, and before it is closed 

ǘƻ ΨƻǳǘǎƛŘŜǊǎ,Ω ƭƻŎŀƭ ŀǇǇǊƻǇǊƛŀǘƻǊǎ ŦŀŎŜ ǳƴŎŜǊǘŀƛƴǘȅ ǘƘŀǘ ŀƴȅ ōŜƴŜŦƛǘǎ ƻŦ ǘƘŜƛǊ ŜŦŦƻǊǘǎ ǿƛƭƭ ōŜ ǊŜŀǇŜŘ ōȅ 

others who have not contributed (Ostrom, 1990). Agrawal (2002) divides this principle into two parts as 

it addresses two different aspects - the presence of well-defined boundaries around a community of 

users, and boundaries around the resource system the community uses. This principle has been the 

subject of several criticisms. Cox et al. (2010) discuss that the main criticism relating to this principle is 

it is seen as being too rigid, and that in many systems, less clear social or geographic boundaries are 

needed to facilitate more flexible, arrangements between participants. 

 

 

2.4.2 Principle 2: Congruence between appropriation and provision rules and local conditions 
 

Well-tailored appropriation and provision rules that reflect the specific attributes of the particular 

resource help to account for the perseverance of the CPR. In all successful cases investigated by Ostrom 

(1990), those who receive the highest proportion or use of the resource, also paid the highest proportion 

of fees. Cox et al. (2010) discuss how in some of the literature they reviewed all farmers have to 

contribute to the maintenance of the system, but they do it in proportion to the amount of land each of 

them irrigates. The fact that appropriation and provision rules are applied to all users, but vary according 

ǘƻ ŜŀŎƘ ŦŀǊƳŜǊΩǎ ƴŜŜŘǎ ƘŜƭǇŜŘ ǘƻ ŜƴŦƻǊŎŜ ŀ ǎŜƴǎŜ ƻŦ Ŝǉǳƛǘȅ ŀƴŘ ŦŀŎƛƭƛǘŀǘŜŘ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘƘŜ 

management system. 

 

Again this principle addresses two separate conditions, first that both appropriation and provision rules 

conform to the local conditions such as spatial and temporal heterogeneity; and secondly, that 

congruence exists between appropriation and provision rules (Agrawal, 2002). 
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2.4.3 Principle 3: Collective-choice arrangements 
 

CPR institutions where the individuals that are affected by operational rules can participate in modifying 

those rules are better able to tailor their rules to local conditions, since local users have first-hand and 

low-cost access to information about their situation and an advantage to be able to come up with 

effective rules for the locality in which they are based. This is especially true when local conditions 

change. When appropriators design at least some of their own rules, they can learn from experience to 

craft enforceable rules. 

 

 

2.4.4 Principle 4: Monitoring 
 

Monitoring is a necessary attribute of successful management of CPRs. Monitoring allows all CPR users 

to see who complies with the rules. This in turn facilitates the effectiveness of rule enforcement 

mechanisms. Cox et al. (2010) discuss how scholars have also emphasised the importance of 

environmental monitoring, to allow information about the conditions of the appropriated CPR to be 

known, so that community members can adapt appropriation and provision rules to ensure 

sustainability of the resource. Ostrom (1990) suggested not only the presence of monitors, but also that 

the monitors are members of the local community, or are accountable to those members. There is a 

benefit in monitoring to appropriators, as if no-one is discovered breaking the rules, the appropriator-

monitor learns that others comply and therefore it is safe for the appropriator-monitor to also comply. 

However, if there is rule infraction, it is possible to learn about the infraction and participate in deciding 

the appropriate level of sanctioning, and then to decide whether or not to continue to comply (Ostrom, 

1990). 

 

 

2.4.5 Principle 5: Graduated sanctions 
 

Graduated sanctions progress incrementally depending on the severity or the repetition of the violation 

of rules. Graduated sanctions help to maintain cohesion in the community, they punish severe cases of 

rule infractions, but allow flexibility in cases which are less severe, or are a one-off infraction due to 

extreme circumstances (e.g. taking too much water in the case of drought). In successful examples of 
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CPR management, monitoring and sanctioning are undertaken not by external authorities, but by the 

participants themselves, who create their own internal enforcement to deter those who are tempted to 

break rules and thereby assure quasi-voluntary compliers that other resource users also comply 

(Ostrom, 1990). 

 

Ostrom (1990) discusses how with regard to this particular principle it was presumed that participants 

would not undertake mutual monitoring and enforcement because this action would result in high 

personal costs. However, it was found the costs of monitoring are low in many enduring CPRs as a result 

of the rules in place. The example given by Ostrom (1990) is that of two irrigators monitoring each other, 

one wanting to extend his rotation, the other waiting for his turn and wishing to begin irrigation early. 

άThe presence of the first irrigator deters the second from an early start, the presence of the second 

ƛǊǊƛƎŀǘƻǊ ŘŜǘŜǊǎ ǘƘŜ ŦƛǊǎǘ ŦǊƻƳ ŀ ƭŀǘŜ ŜƴŘƛƴƎέ (Ostrom, 1990, p. 95). In this example neither irrigator 

invests additional resources, nor is monitoring a by-product of their own motivation to use their water 

rotation to the fullest extent. 

 

 

2.4.6 Principle 6: Conflict-resolution mechanisms 
 

This principle indicates that systems with low-cost conflict resolution mechanisms are more likely to 

survive than those which do not have such mechanisms. Such mechanisms do not need to be complex, 

but can be quite informal depending on the setting (Ostrom, 1990). It is true that there is almost an 

inevitability of conflict over a CPR, therefore there is a need for the presence of established mechanisms 

for conflict resolution to maintain collective action. Although the presence of conflict-resolution 

mechanisms does not guarantee enduring institutions, the maintenance of CPRs is difficult in their 

absence (Ostrom, 1990). 
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2.4.7 Principle 7: Minimum recognition of rights 
 

In enduring examples of CPR management external governments do not challenge the rights of local 

users to create their own institutions, but such rules are given at least minimal recognition by external 

government. If external government officials presume that only they have authority to set the rules, 

then it will be very difficult for local appropriators to sustain the CPR (Ostrom, 1990). 

 

 

2.4.8 Principle 8: Nested enterprises 
 

All of the more complex and enduring examples of CPR management described by Ostrom (1990), had 

rules organised in multiple layers of nested levels. Cox et al. (2010) discuss how many scholars have 

stressed how important it is that smaller common property systems are nested in larger ones. They 

ŜȄǇƭŀƛƴ ǘƘŜƛǊ ǊŜŀǎƻƴƛƴƎΥ άΧgiven the high probability that the social systems have cross-scale physical 

relationships when they manage different parts of a larger resource system and thus may need 

mechanisms to facilitate cross-scale cooperationέ (p. 38). The nesting enterprises may occur either 

between user groups and larger governmental jurisdictions, or between different user groups 

themselves. Intercommunity connections can be thought of as horizontal linkages, while connections 

between different jurisdictional levels can be thought of as vertical linkages (Cox et al., 2010). 

 

 

2.4.9 Critique of the principles 

 

Cox et al. (2010) identified three primary critiques directed at the design principles. First, some of the 

literature argues that the principles are incomplete, and that additional criteria are needed for 

sustainable management (see for example Agrawal, 2002).  

 

Cox et al. (2010) comment that much of the literature also stresses the importance of external factors 

that are not stressed in the design principles. Examples of such factors include external socio-economic 

factors, like market integration and the alteration of local incentives resulting in decreasing dependence 

of local users on the resource. This was also a criticism of Agrawal (2002), who discussed how most of 



42 
 

the principles focus on local institutions, or on relationships within this context, with only two of them 

relating to legal recognition of institutions by higher level authorities (Design Principle 7) and nested 

institutions (Design Principle 8), expressing the relationship of a given group with other groups or 

authorities. While it is a limitation of the design principles that they lack an important degree of 

specificity, this was trade-off for more general applicability to different situations. The lack of specificity 

can actually be viewed as a potential strength, in that they may avoid the problem of over specificity 

(Ostrom & Cox, 2010). 

 

The second main issue discussed by Cox et al. (2010) regarding the design principles is whether they can 

be applied to a wide range of cases beyond those that were used to develop them. The similarity 

ōŜǘǿŜŜƴ hǎǘǊƻƳΩǎ όмффлύ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ǘƘƻǎŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ƻǘƘŜǊ ǊŜǎŜŀǊŎƘ ǿƘƛŎƘ !ƎǊŀǿŀƭ όнллнύ 

discusses would tend to negate this suggestion. However, Dietz et al. (2002) comment, that suggesting 

that there is a single best strategy for CPR management is futile, as the best tool for sustainable 

management depends upon the characteristics of the resource and users. 

 

The final critique discussed by Cox. et al. (2010), criticizes the design principle approach itself, with 

several authors arguing for a more constructionist or historically, socially and environmentally 

embedded perspective. Some scholars have called for a more diagnostic approach to analysis. For 

example, Agrawal (2002) comments that the limited attention to resource characteristics is unfortunate, 

and referenced further work referring to the determination of whether a resource is stationary along 

with the storage capability of a resource. These two characteristics, it is argued, have an impact on the 

sustainability of management.  

 

Singleton and Taylor (1992) argue that Ostrom (1990) άƘŀǎ ǎƻ ƻǊƎŀƴƛȊŜŘ ƘŜǊ ƳŀǘŜǊƛŀƭǎ ŀǎ ǘƻ ƻōǎŎǳǊŜ 

something important ς ǘƘŜ ǊƻƭŜ ƻŦ ŎƻƳƳǳƴƛǘȅέ (p. 315); and that groups of actors which are successful 

in managing CPRs involve άŀ ŎƻƳƳǳƴƛǘy of mutually vulnerable actorsέ (p. 315). These communities 

have several attributes in common (i) shared beliefs; (ii) with a more-or-less stable set of members; (iii) 

who expect to continue interacting with one another for some time to come; and (iv) whose relations 

are direct and multiplex. ¢ƘŜ άƳǳǘǳŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ŀ ŎƻƴŘƛǘƛƻƴ ƻŦ ŀ ƎǊƻǳǇ ƻŦ ŀŎǘƻǊǎ ŜŀŎƘ ƻŦ ǿƘƻƳ 

values something which can be contributed or withheld by others in the group and can therefore be 

used as a sanction against that actorέ (Singleton and Taylor, 1992, p. 315). Agrawal (2002) argues 

similarly, commenting that most of the design principles are expressed as general features of long-lived, 
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successful commons management rather than as relationships between characteristics of the separate 

units, or as factors that depend on the presence or absence of other variables.  

 

 

2.5 Politics of scale 

 

There is a large body of literature which argues that a scalar perspective is crucial for water governance 

(Budds & Hinojosa-Valencia, 2012; Cohen & Davidson, 2011; Norman, Bakker, & Cook, 2012). Engaging 

in scalar debates allows us to refine and redefine our understanding of complex socio-ecological 

relationships (Norman et al., 2012). In the following sections literature analysing water governance at 

the river basin and watershed scales is discussed, along with literature detailing a waterscape and 

nested-scale approach. 

 

 

2.5.1 River-basin governance 

 

The concept of a river-basin as a management or planning unit draws its strength from its obvious 

association with the biophysical world, and its relevance as a hydrologic and management unit. Despite 

its usefulness and obvious applicability to solve problems of storage, water allocation, flood control or 

risk management, political or administrative boundaries seldom correspond to river-basin lines. In 

addition, the socio-economic influences and other forces which affect the management of water 

resources often do not correspond with biophysical scales (Molle, 2009).  

 

The river-basin level for water management is being challenged by those favouring the watershed 

approach, the distinction between these being watersheds are considered smaller catchments, and 

river-basins are regarded as larger (Vogel, 2012). Watershed approaches άŜƳǇƘŀǎƛǎŜ ŎƛǾƛŎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ 

and ecological stewardship with respect to communities of place and are concerned with developing 

patterns of governance that befit natural units defined on ecological and community groundsέ (Molle, 

2009, p. 491). 
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2.5.2 Watershed governance 

 

Rescaling to a watershed basis is not a miracle solution, but there are many situations where watersheds 

can be extremely useful tools. An open acknowledgement of the challenges of management at a 

biophysical scale can prompt interesting questions, such as what decisions are best made at the 

watershed-scale and what decisions are best made elsewhere? What relationships exist between 

watersheds and the tools and frameworks with which they have become conflated (Cohen & Davidson, 

2011)? Furthermore, Cohen and Davidson (2011) comment how scales of governance are both socially 

and politically constructed and continue: ά¢Ƙƛǎ ŎƻƴǎǘǊǳŎǘƛǾƛǎǘ ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ ǎŎŀƭŜ ŀŎǘƛǾŜƭȅ ŘŜŎƻǳǇƭŜǎ 

geographic space from power, seeing scales not as predetermined administrative units, but as products 

of boundaries drawn through processes rooted in social power structuresέ (p. 8). The uptake of 

watershed (or river-basin) boundaries can thus be seen as a policy choice, rather than as an 

unquestionable scale at which good water governance must take place (Cohen & Davidson, 2011). 

 

When the purpose, utility, advantages and disadvantages of governance based on watershed boundaries 

are openly analysed they may be seen as an appropriate scale by which to manage water resources. Two 

examples of situations where this would be the case are: (1) in cases where there is a hydrologically 

bounded issue guiding the boundary choice; and (2) in cases where the foundations of good water 

governance are in place in advance of a re-scaling of such governance. However, watersheds may not 

be appropriate where re-scaling is being undertaken to address governance challenges which persist, 

such as lack of enforcement or monitoring (Cohen & Davidson, 2011). 

 

Scalar reforms to watershed management where river-basin authorities gradually change into 

coordinating agencies and are reconfigured in order to accommodate local scales and processes, and 

the diversity of stakeholders and interests, have been occurring more and more in recent decades 

(Molle, 2009). Community management is being advocated as a means of improving efficiency, access 

and sustainability. ThŜǊŜ Ƙŀǎ ōŜŜƴ ŀ ǎƘƛŦǘ ŦǊƻƳ ΨƎƻǾŜǊƴƳŜƴǘΩ ǘƻ ΨƎƻǾŜǊƴŀƴŎŜΩ ƛƴ ǿƘƛŎƘ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅ 

actors play a much more significant role in the management of environmental resources than in the 

past, along with new decision-making processes and new types of community organisations (Norman et 

al., 2012). Advocates of watershed approaches and proponents of local governance arrangements 

promote this approach as necessary and positive, a means to supplant higher order levels, and to 

ǊŜƛƴŦƻǊŎŜ ǘƘŜ ŜƳŜǊƎŜƴŎŜ ƻŦ ΨǎƻŎƛŀƭ ǘǊǳǎǘΩ ǿƘŜǊŜ ǇǳōƭƛŎ ŀƴŘ ǇǊƛǾŀǘŜ ƴŜŜŘǎ ŀǊŜ ƳŜǘ ŀƴŘ ƭƻŎŀƭ ŘŜƳƻŎǊŀǘƛŎ 

institutions are enabled (Norman & Bakker, 2009). However Norman and Bakker (2009) conclude that 
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in their examination of Canadian-US transboundary water governance decentralisation did not result in 

the delegation of decision-making power, nor in local community groups becoming empowered. 

 

 

2.5.3 Problems with river basin-and watershed approaches 

 

Unfortunately by embracing what might seem like obvious biophysical boundaries, there has been 

limited thinking about what results these geographies of river governance are likely to achieve and 

whether they actually make a difference (Vogel, 2012). There are many challenges when people try to 

institutionalise some kind of governance or management within watershed units, for example Cohen 

and Davidson (2011) discuss five challenges to the watershed approach to water resource management: 

1. Boundary choice 

²ƘƛƭŜ ƛǘ ƛǎ ŎƻƳƳƻƴ ǘƻ ŘŜŦƛƴŜ ŀ ǿŀǘŜǊǎƘŜŘ ŀǎ άŀƴ ŀǊŜŀ ƻŦ ƭŀƴŘ ŘǊŀƛƴƛƴƎ ƛƴǘƻ ŀ ŎƻƳƳƻƴ ōƻŘȅ ƻŦ 

ǿŀǘŜǊέΣ ƛǘ ŘƻŜs not offer any guidance with respect to which watershed boundary is most useful 

for the purposes of governance or management. Furthermore, hydrologic boundaries are 

constantly shifting as our understanding of surface and groundwater flow increases, therefore 

decisions surrounding which boundary to use for the purpose of governance are often political 

ones; 

2. Accountability 

Ensuring accountability of watershed-scale decisions and decision-making bodies is a second 

challenge, in which can be seen the function of the process through, and the degree to which 

stakeholders have been involved in the decision-making process; 

3. Public participation and empowerment 

Arguments about the benefits of the inclusion and empowerment of local actors in 

environmental decision-making abound, where it is assumed that policies and strategies at the 

local scale are more likely to have desired social and ecological effects than activities organized 

at other scales. However there have been questions raised about the actual participation and 

empowerment surrounding local governance; 

4. !ǎȅƳƳŜǘǊȅ ōŜǘǿŜŜƴ ǿŀǘŜǊǎƘŜŘǎ ŀƴŘ ΨǇǊƻōƭŜƳ-ǎƘŜŘǎΩ 

Watershed boundaries frequently impact and are impacted by physical, social or economic 

factors outside of their boundaries; 

5. !ǎȅƳƳŜǘǊȅ ōŜǘǿŜŜƴ ǿŀǘŜǊǎƘŜŘǎ ŀƴŘ ΨǇolicy-ǎƘŜŘǎΩ 
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Unless policy is made at a watershed scale, no single set of policies will wholly encompass the 

watershed. This presents two challenges: (1) it can lead to gaps and overlaps in legislation to be 

ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ ǿŀǘŜǊǎƘŜŘǎΩ ƎƻǾŜǊƴŀƴŎŜ ōƻŘȅ ŀnd regional government; (2) it is 

hydrologically problematic, for if policy cannot be made at the watershed-scale, the hydrological 

arguments for watersheds seem moot. 

 

Cohen and Davidson (2011) comment about the challenges they present:  

Efforts to tackle these challenges would involve altering boundaries for each problem in an 

attempt to obtain an accountable, participatory system that integrates the factors within and 

ƻǳǘǎƛŘŜ ƻŦ ŀ ƎƛǾŜƴ ǿŀǘŜǊǎƘŜŘΩǎ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ŎƻƻǊŘƛƴŀǘƛƴƎ ǘƘŜǎŜ ǿƛǘƘ ŜȄƛǎǘƛƴƎ ƎƻǾŜǊƴƳŜntal 

and non-governmental institutional boundaries (p. 5). 

 

 

2.5.4 The waterscape approach 

 

While there is a growing body of work examining scalar dimensions, the recognitions that scale is socially 

constructed and politically mobilised is only beginning to be developed, with scholars tending to take 

ǘƘŜ ŀŘƻǇǘƛƻƴ ƻŦ ΨƴŀǘǳǊŀƭΩ ǎŎŀƭŜǎ ŦƻǊ ƎǊŀƴǘŜŘ (Budds & Hinojosa-Valencia, 2012). Budds and Hinojosa-

Valencia (2012) suggest that tƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǿŀǘŜǊǎŎŀǇŜΩ ǊŜǇǊŜǎŜƴǘǎ ŀ ǳǎŜŦǳƭ ŦǊŀƳŜǿƻǊƪ ǘƻ ŀǇǇǊƻŀŎƘ 

the multiple processes and dynamics that mediate water over space and time, in a way that avoids the 

limitations of thinking about water according to traditional spatial scales and accepting hierarchical 

forms of institutional administration as given. The concept of a waterscape explores άǘƘŜ ǿŀȅǎ ƛƴ ǿƘƛŎƘ 

flows of water, power and capital converge to produce uneven socioecological arrangements over space 

and time, the particular characteristics of which reflect the power relations that shaped their 

ǇǊƻŘǳŎǘƛƻƴέ (Budds & Hinojosa-Valencia, 2012, p. 124). Budds and Hinojosa-Valencia (2012) further 

comment that a waterscape is άŀ ǎƻŎƛƻǎǇŀǘƛŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǘƘŀǘ ƛǎ ŎƻƴǎǘƛǘǳǘŜŘ ōȅ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƭƻƎƛŎŀƭ 

processes, which become manifest through the particular nature of flows, artefacts, institutions and 

ƛƳŀƎƛƴŀǊƛŜǎ ǘƘŀǘ ŎƘŀǊŀŎǘŜǊƛǎŜ ŀ ǇŀǊǘƛŎǳƭŀǊ ŎƻƴǘŜȄǘέ (p. 125).  

 

Budds and Hinojosa-Valencia (2012) argue that focussing on the concept of waterscape avoids three 

particular limitations in relation to analysing water governance. (1) It enables a shift from thinking about 
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the governance of water as a material resource towards an examination of the relationship between 

water and society; (2) it endeavours to transcend conventional and hierarchical administrative 

structures that characterise formal water governance; and (3) it avoids confining analyses to 

conventional scalar containers, and taking scale choices for granted. The concept of waterscape 

therefore could overcome some of the difficulties presented by relying on a river-basin or watershed 

approach to water governance. 

 

 

2.5.5 Nested scales 

 

The focus on scale can be problematic as we can become focussed on the specific scale we are interested 

in, but as Walker and Salt (2006) discuss, the scale which we are interested in, is connected to and 

affected by what happens at scales above and below, not only in time, but also in space. They describe 

how linkages across scales play a major role in determining how the system at another scale is behaving. 

In fact, as Holling, Gunderson, and Peterson (2002) argue, the organisation and functions we see 

embracing biological, ecological and human systems are in fact interactions across and between multiple 

levels of nested systems. Limiting management to specific scales while not recognising the nested 

components seems itself to be potentially problematic, in fact Olsson, Folke, and Hahn (2004) describe 

ecosystem management as requiring a multi-scale approach, therefore a recognition of the nested 

nature of water management can help in a comprehensive governance approach. Folke et al. (2010) 

describe how transformational changes at lower scales can lead to effects at the catchment scale, which 

can in turn facilitate eventual catchment-scale transformational change resulting in enduring and robust 

social-ecological systems. A nested multi-scale approach to water management is therefore necessary 

for effective water resource management. 

 

2.5.6 Canterbury context 
 

At a national level in New Zealand the Land and Water Forum (2012b) promotes a tributary-based 

approach to freshwater management, while the National Policy Statement for Freshwater (Ministry for 

the Environment, 2014) advocated setting catchment-based water quality limits. Within the Hurunui 

River catchment itself the Zone Committee in its ZIP (Hurunui Waiau Water Management Zone 

Committee, 2011) also suggests a tributary-based approach for the management of load limits in the 
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Hurunui River. However the LUWQ group had discussed that management objectives should be 

established at both the overall catchment level and at a sub-catchment level (Brown et al., 2011), and 

Mulcock and Brown (2013b) describe how GMPs should be outlined at a farm level, and are not readily 

detailed at the regional or catchment level. Further to this Rule 10.1 and 10.2 of the Regional Plan require 

land users to be subject to an industry certification system, a catchment agreement, an irrigation 

management plan, or a lifestyle block management plan by 2017 (Environment Canterbury Regional 

Council, 2013b). While being subject to a catchment agreement may realise a tributary-based 

management approach, the other systems and plans do not necessarily follow this approach. For 

example the Amuri Irrigation Company takes water from the Waiau River as part of its water supply to 

land users, and therefore operates between two different catchments.  

 

Therefore it can be seen that within the Hurunui River catchment, and within the wider New Zealand 

management literature there is the recognition that different scales can play an important role in 

ecosystem management. This is recognised in the CWMS (Canterbury Water, 2010), which sets out a 

nested approach to water resource management. This Strategy details the regional, catchment, sub-

catchment and farm property levels of management. 

 

As discussed earlier, a nesting approach was recognised by Ostrom (1990). The levels she discussed are 

similar to the approach presented in the CWMS. In the CWMS the constitutional-choice rules formulate 

the governing arrangements which legislates that an ASM approach is required in the Regional Plan, this 

is the regional level of management. Rules and decisions made at this level relate to the catchment 

geographical scale. At this level environmental outcomes may be required for the effective management 

of cumulative effects. The collective-choice rules are formulated at the level at which the ASM managing 

body operates. This body manages the ASM data, providing advice and suggestions for effective 

management, organising the auditing and communication avenues, and detailing their own 

environmental outcomes. The geographical scale of this level is likely to align with a tributary-level. 

Finally the operational rules affect the land users who are concerned with when and how to use their 

land, the results of which have an effect on the resource itself. At this level in the application of an ASM 

approach resides in the FEP development, monitoring and possibly enforcement. The geographical scale 

at which this level relates is to the farm-level. 
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Chapter 3 

 

Conceptual Framework and Methodology 

 

 

In the previous chapters the background to this research was established, and relevant literature was 

examined. On the basis of an examination of the literature a conceptual framework has been developed 

which has guided the current research. In this chapter the conceptual framework is set out, the research 

aim and objectives used to examine this framework are introduced and the methodology by which the 

research was conducted is discussed. 

 

 

3.1 Conceptual framework 

 

Ravitch and Riggan (2012) analyse how conceptual frameworks guide research, what they are and how 

to develop them. They argue that conceptual frameworks are comprised of three primary elements: 

personal interests, topical research and theoretical frameworks. Each of these elements has influenced 

the conceptual framework upon which this research is based. Ravitch and Riggan (2012) suggest that a 

conceptual framework is a series of logical propositions, which have the purpose of convincing the 

reader of the studyΩǎ ƛƳǇƻǊǘŀƴŎŜ ŀƴŘ ǊƛƎƻǊΦ CǳǊǘƘŜǊƳƻǊŜ, it should argue that the research questions are 

an outgrowth of the argument for relevance, that data collected will provide the researcher the raw 

material needed to explore the research questions or aims, and that the analytic approach will allow the 

researcher to respond to those questions or aims (p. 7).  

 

The first two sections of this thesis presented a discussion about concerns surrounding the current levels 

of nutrients in the Hurunui River and its tributaries, due to the presence of high periphyton coverage. 

With the prospect of more irrigation expansion and the corresponding intensification of land use 

practices, there is concern that the cultural, social and environmental values of the river may be further 

compromised if nutrient losses are not addressed. As part of addressing the loss of nutrients, the 
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Regional Plan has set nutrient limits on the Hurunui River and its tributaries and is promoting the 

collaborative governance of water resources. While there are means to address nutrient losses including 

good management practices and mitigation measures discussed in the literature, without the buy-in of 

the stakeholders in the Hurunui River catchment any such measures are likely to be ineffective (Lees et 

al., 2012; Ostrom & Cox, 2010; Reed, 2008). 

 

In past years, scholars argued that users of CPRs were unable to organise the management of these 

resources (Hardin, 1968). However in the 1980s many scholars began to realise that collaborative 

governance had been effective in many examples of CPR management (Ostrom, 1990). The literature 

has many empirical examples illustrating that where there is positive stakeholder involvement, there 

will be corresponding stakeholder ownership if any particular problems exist regarding the management 

of CPRs (Lees et al., 2012; Ostrom, 1990; Ostrom & Cox, 2010; Reed, 2008)). It was the intention of the 

CWMS that a high level of audited self-management would be in operation in the Canterbury Region 

(Canterbury Water, 2010). Following this recommendation the Hurunui and Waiau Regional Plan 

requires land users to belong to a self-governing body, referred to throughout this thesis as a 

management body or collective, operating under an ASM approach for the management of water quality 

(Environment Canterbury Regional Council, 2013b). 

 

Audited self-management (ASM) is a relatively new style of self-governance, and has been viewed as an 

alternative to regulation (Jenkins, 1996). There are a number of key elements, outlined in the literature, 

in the application of an ASM approach, which need to be adjusted somewhat to the locality in which an 

ASM scheme operates. These include governance arrangements, farm environmental plans, audits, 

enforcement, and communication mechanisms (Mulcock & Brown, 2013a, 2013b). As these factors will 

form the basis upon which any ASM approach will operate, it is important to investigate how these 

elements are viewed in the Hurunui River catchment. 

 

Ostrom (1990) described a series of case studies in which common pool resources (CPRs) were managed 

by the cooperation and collective action of local users. In her work Governing the Commons she 

describes eight design principles which characterised the management of all of the robust CPR examples 

she discusses (see Table 1). While there have been critiques of the principles Ostrom puts forward, the 

literature examined widely supports them. For an ASM approach to endure and to work effectively it 
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would follow that the institutional arrangements proposed and accepted in the Hurunui River catchment 

would reflect the design principles set forth by Ostrom (1990). 

 

The examples Ostrom (1990) used in her work, ranged from rather small villages to large states in the 

United States. She included in her design principles a provisional principle relating to those instances 

where the management of the common pool resource was large, with the provision of a nesting 

arrangement in the management. Scale can be seen as a contentious issue. There are many researchers 

who argue that a catchment-wide approach is the most appropriate, those arguing a tributary-based 

approach is the most appropriate, to those who argue that a waterscape is a more fitting concept by 

which to analyse scale. There are also scholars who recommend a nested approach to water 

management, and this was in fact the approach upon which the CWMS was based (Canterbury Water, 

2010). Whether the differing views of scalar governance affects the management of the water resources 

is an interesting question, therefore how differing views could shape an ASM approach in the Hurunui 

River catchment is worthy of examination. 

 

The conceptual framework for this thesis is based upon the design principles outlined by Elinor Ostrom 

(1990). As Ostrom observed the enduring management of natural resources at sustainability limits 

should reflect these principles. The literature argues that ASM is an effective means of managing water 

quality, therefore the ASM approach adopted in the Hurunui River catchment, should reflect and be a 

means of implementing the design principles described by Ostrom (1990). This research will seek to 

identify whether this is the case, by examining the opinions of stakeholders in the Hurunui River 

catchment regarding the application of an ASM approach.  
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3.2 Research aim and objectives 

 

This research investigates the collaborative approach in applying an audited self-management approach 

ǘƻ ǘƘŜ IǳǊǳƴǳƛ ŎŀǘŎƘƳŜƴǘΣ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŘƛŦŦŜǊŜƴǘ ŦŜŀǘǳǊŜǎ ƻŦ ŀƴ !{a ŀǇǇǊƻŀŎƘ ŀƴŘ 

the institutional arrangements they support to meet the nutrient limits outlined in the Regional Plan.  

 

The principal aim of this research arising from the literature is: 

To identify the features and institutional arrangements that stakeholders are willing to 

support, and to identify and address potential obstacles in the effective application of audited 

self-management to manage nutrient losses in the Hurunui catchment. 

 

To aid this examination the research has five key objectives: 

a) To assess ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻǇƛƴƛƻƴǎ ŀǎ ǘƻ whether they believe there is a water quality problem and 

whether they are prepared to act to manage the water quality; 

b) To determine which features of an audited self-management system the key stakeholders in the 

Hurunui catchment support, and how these align with ASM literature; 

c) To determine the type of institutional arrangements key stakeholders in the Hurunui catchment 

ǎǳǇǇƻǊǘ ŀƴŘ Ƙƻǿ ǘƘŜǎŜ ŀƭƛƎƴ ǿƛǘƘ hǎǘǊƻƳΩǎ ŜƛƎƘǘ ŘŜǎƛƎƴ ǇǊƛƴŎƛǇƭŜǎΤ 

d) To compare the preferences in ASM features and institutional arrangements supported by land 

and water users in three different geographical areas; 

e) ¢ƻ ŜȄŀƳƛƴŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǾƛŜǿǎ ƻƴ ǘƘŜ ǎŎŀƭŜ ŀǘ ǿƘƛŎƘ ǘƘŜȅ ǘƘƛƴƪ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎƘƻǳƭŘ ōŜ 

managed. 
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3.3 Research methodology 

 

¢ƘŜ ǊŜǎŜŀǊŎƘ ŘǊŀǿǎ ƻƴ ǉǳŀƭƛǘŀǘƛǾŜ ǊŜǎŜŀǊŎƘ ƳŜǘƘƻŘǎ ǘƻ ŜƴŀōƭŜ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƻǇƛƴƛƻƴǎ ǘƻ ōŜ 

explored. In particular case study research was used to enable research into the complex problem of 

managing water quality in the Hurunui River catchment where socio-economic and biophysical systems 

interact (Scholz, Lang, Wiek, Walter, & Stauffacher, 2006). Stake (2000) comments that case studies can 

be used to test hypotheses. ASM, it is hypothesised, is an effective way of managing nutrient discharges 

and maintaining water quality and is set forth in the CWMS as such. Although the specific details of each 

particular zone will differ from those in the Hurunui, case study analysis provides rich lessons which can 

be learnt from an investigation into the stakeholdersΩ perceptions of the application of ASM in the 

Hurunui River catchment. These lessons may be applied in other zones in the Canterbury region. Yin 

όнллфύ ŀǊƎǳŜǎ ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ŎŀǎŜ ǎǘǳŘȅ ǊŜǎŜŀǊŎƘ ŘƻŜǎ ƴƻǘ ǊŜǇǊŜǎŜƴǘ ŀ άǎŀƳǇƭŜέ ŀǎ ƛƴ ŀƴ ŜȄǇŜǊƛƳŜƴǘΣ 

rather the goal of using a case study will be to expand and generalise theories or findings. Furthermore, 

as Stake (2000) comments, because of the universality and importance of experiential understanding, 

άŎŀǎŜ ǎǘǳŘƛŜǎ Ŏŀƴ ōŜ ŜȄǇŜŎǘŜŘ ǘƻ ŎƻƴǘƛƴǳŜ ǘƻ ƘŀǾŜ ŀƴ ŜǇƛǎǘŜƳƻƭƻƎƛŎŀƭ ŀŘǾŀƴǘŀƎŜ ƻǾŜǊ ƻǘƘŜǊ ƛƴǉǳƛǊȅ 

ƳŜǘƘƻŘǎέ (p. 24). 

 

Case Study research is defined by Simons (2009) as:  

An in-depth exploration from multiple perspectives of the complexity and uniqueness of a 

ǇŀǊǘƛŎǳƭŀǊ ǇǊƻƧŜŎǘΣ ǇƻƭƛŎȅΣ ƛƴǎǘƛǘǳǘƛƻƴΣ ǇǊƻƎǊŀƳƳŜ ƻǊ ǎȅǎǘŜƳ ƛƴ ŀ ΨǊŜŀƭ ƭƛŦŜΩ ŎƻƴǘŜȄǘΦ Lǘ ƛǎ ǊŜǎŜŀǊŎƘ-

based, inclusive of different methods and is evidence-led. The primary purpose is to generate 

in-depth understanding of a specific topic (as in a thesis), programme, policy, institution or 

system to generate knowledge and/or inform policy development, professional practice and civil 

or community action (p. 21). 

 

Some specific strengths of choosing to use case study analysis for this research is that it enables the 

experience and complexity of a policy to be studied in depth and interpreted in the very socio-political 

contexts in which the policy is to be enacted. Furthermore, case study research can document multiple 

perspectives and explore differing viewpoints, in demonstrating the influence of key actors and 

interactions between them in telling a story about the policy in action. Case study research is useful for 

exploring and understanding the process and dynamics of change, through closely describing, 

ŘƻŎǳƳŜƴǘƛƴƎ ŀƴŘ ƛƴǘŜǊǇǊŜǘƛƴƎ ŜǾŜƴǘǎ ŀǎ ǘƘŜȅ ǳƴŦƻƭŘ ƛƴ ǘƘŜ ΨǊŜŀƭ ƭƛŦŜΩ ǎŜǘǘƛƴƎΦ Lǘ Ŏŀƴ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŦŀŎǘƻǊǎ 



54 
 

that were critical in the implementation of a policy and analyse patterns and links between them. Finally, 

and importantly for this research, case study has the potential to engage participants in the research 

process, allowing a recognition of the importance of interaction and the validity of all points of view in 

the appreciation of the understanding of a particular topic (Simons, 2009). 

 

In order to evaluate the opinions of stakeholders regarding the application of an ASM approach the 

research focused on a series of semi-structured interviews (refer to Appendix A for interview outlines). 

Semi-structured interviews were chosen because they have some degree of order, but maintain 

flexibility (Valentine, 1997). The general format was to use open-ended primary questions to initiate 

discussion and secondary questions to act as prompts that encouraged the interviewee to follow up or 

expand on an issue already discussed (Dunn, 2010). The order and direction of questioning was adapted 

ōŀǎŜŘ ƻƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǊŜǎǇƻƴǎŜΣ ǎƻ ǘƘŀǘ ǘƘŜ ƛƴǘŜǊǾƛŜǿǎ were akin to a guided conversation (Yin, 

2009). 

 

According to Simons (2009) in-depth interviewing has four major purposes: (1) to document the 

intervieweŜΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ ǘƘŜ ǘƻǇƛŎΤ (2) the active engagement and learning it can promote for 

interviewer and interviewee; (3) the flexibility it allows to change direction and pursue emergent issues; 

and (4) the potential to uncover and represent the unobserved feelings and events that cannot be 

observed. 

 

 

3.3.1 Interview participants 

 

In the design phase of the research, it was decided to select key stakeholders in the Hurunui River 

catchment to interview. It was hoped that by interviewing those most closely involved in the 

implementation of ASM, and those who had strong connections to the river, that the research would be 

well-informed and well-positioned to learn about the issues surrounding nutrient management and the 

suggested ASM approach.  
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Interview participants were sought in several ways. Firstly, the Zone Committee Facilitator was 

approached and asked for his recommendation of industry groups and organisations which had an 

interest in the Hurunui River catchment. A letter of introduction was sent to each organisation explaining 

the nature of the research and asking for representatives from the organisation to interview (see 

Appendix B). Secondly, farming participants from the Upper and Lower Hurunui areas were selected 

after several members of the Zone Committee were approached, and asked for the names of farmers in 

particular localities who would be interested in talking about water quality issues and audited self-

management. Thirdly, farmers surrounding the Pahau River were selected after the researcher firstly 

talked to the Amuri Irrigation Company (AIC) manager Andrew Barton, who then advised that a director 

of AIC be contacted who owned property draining into the Pahau River. This director advised the names 

of other farmers to contact. Finally, other farmers were contacted upon recommendation from farmers 

who were selected as described previously. 

 

Representatives from the following different organisations were interviewed: 

¶ Hurunui Water Project; 

¶ bƎņƛ ¢ŀƘǳ tǊƻǇŜǊǘƛŜǎΤ 

¶ bƎņƛ ¢ŀƘǳ wǹƴŀƴƎŀΤ 

¶ Fish and Game NZ; 

¶ Forest and Bird Protection Society of New Zealand; 

¶ Environment Canterbury; 

¶ Dairy NZ; 

¶ Irrigation New Zealand; 

¶ Amuri Irrigation Company; and 

¶ The Sustainable Farming Fund. 

 

In total twenty eight interviews were conducted, with eleven being conducted with representatives from 

the organisations listed above (two being from Forest and Bird), and seventeen interviewees were 

farmers (see Table 2). The farmers selected were land users in three main areas (see Figure 3): the Lower 

Hurunui, Upper Hurunui (on the true right of the Hurunui River) and the area surrounding the Pahau 

wƛǾŜǊΦ ! ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŦǊƻƳ bƎņƛ ¢ŀƘǳ tǊƻǇŜǊǘƛŜǎ ǿŀǎ ƛƴǘŜǊǾƛŜǿŜŘΣ ŀƴŘ ǿƘƛƭŜ ǘƘŜȅ ŎƻǳƭŘ ōŜ ŎƭŀǎǎƛŦƛŜŘ 

as a large farmer (farming the Balmoral Forest), for the purposes of this research they were classified as 

an organisation. It was originally intended that a minimum of seven interviews be conducted in each of 

the geographical areas, however due to difficulties scheduling interviews because dairy farmers were 
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calving and because of travel constraints, the final interview numbers were reduced to six each from the 

Upper and Lower Hurunui areas, and five from the Pahau River area. 

 

 

Figure 3: Localities of the geographical areas of the interview participants in the Hurunui River 

catchment (Adapted from: Environment Canterbury Regional Council, 2015. Retrieved 

22 April 2015, from  

http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-

waiau/PublishingImages/hurunui-map.pdf) 

 

As discussed the farming interviews included participants from three main geographical areas: two sub-

catchments of the Hurunui River - the Waitohi River (Upper Hurunui) and the Pahau River; along with 

the lower Hurunui River (see shaded areas of Figure 3 for localities). These areas were selected to 

examine if there were any notable differences in perspective with regards to managing water quality 

and the implementation of ASM within these geographical areas. They provided examples of different 

farming techniques (see Table 2). Three of the six farmers interviewed in the Upper Hurunui area 

(surrounding the Waitohi River) were sheep and beef farmers with some cropping, one provided dairy 

grazing and two were dairy farmers. There were similar farming techniques in the Lower Hurunui area 

with one dairy farmer and five sheep and beef farmers, whereas surrounding the Pahau River four 

participants were dairy farmers, with one operating dairy support.  

 

 

http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-map.pdf
http://ecan.govt.nz/get-involved/canterburywater/committees/hurunui-waiau/PublishingImages/hurunui-map.pdf

