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Abstract 

Public participation in water resource management is crucial for community development 

and resource sustainability. It is a way in which citizens can contribute local knowledge, experience 

and opinions to the policy process and have a more direct role in shaping policies and rules that 

affect them and their environments. This study aims to assess the perception and awareness of the 

Invercargill community towards the water quality and availability in Invercargill, their attitudes 

on water resource management in Invercargill and their experience in water-related engagement 

forums. To address these goals, a 32‐item public opinion survey was distributed among 100 

participants of the Invercargill community and an interview was conducted with the Invercargill 

City Council. The results demonstrate that participants are overall satisfied with their water 

supply, with a higher satisfaction shown among people on rainwater supplies. The public 

perceived protecting water quality and availability as a very important issue facing the community 

and contamination was the key issue selected as afflicting the local water body. However, an 

apparent disparity was observed between the community and the council in that the latter 

perceived water availability (or lack thereof) as a higher threat. Respondents agreed to needing 

stronger laws to protect the quality and availability of water in Invercargill. A surprising result 

showed a large amount of uncertainty pertaining to the council’s performance in ensuring resilient 

water supplies from contaminants or earthquakes and other natural hazards, investing 

appropriately to manage flooding, and adequately planning for future water need. Community 

engagement in water-related issues was significantly low, with only 27% of the respondents 

willing to attend water-related local engagement events in the future. Results suggest more 

education and outreach is needed to provide additional information pertaining to drinking water 

supplies, the quality and availability of water in the community, and hazard prevention and control. 

Age was a key factor in information delivery as the participants of older age ranges favoured print 

material while the younger demographic preferred social media and the water utility website. The 

findings of this research have important implications for local agencies seeking to increase 

communication and engagement relating to water among the community. It is hoped that the 

results of this study would benefit the policy and planning executives in Invercargill in optimising 

the existing water resources for urban development. 
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Chapter 1 : Introduction 

Whether it is for drinking, domestic and industrial use or simply recreation, safe and 

readily available water is a fundamental necessity for all humans and is vital for public health. 

With its abundance of rivers, lakes and reservoirs, New Zealand is relatively rich in water by 

international comparisons and ranks as the eleventh highest nation in the world for 

renewable internal freshwater resources per capita (FAO, 2016). Despite this, there remains 

various developing challenges in the management of our water resources. The impacts of 

climate change, natural disasters and change in land use all have implications. Subsequently, 

how its quality is maintained and its allocation to users add to these challenges.  

Southland, a land of rugged coast and rolling plains in New Zealand’s South Island, is 

likely perceived as a region endowed with abundant, high quality water. Yet the Ministry for 

the Environment and Stats NZ (2020) has recently identified water quality and quantity as 

significant regional concerns. The reasons are straightforward: (1) the increasing pressure 

on water resources to meet the expectations of residents and industries, coupled with low 

rainfall, has altered the water course, and (2) increasing nitrate-nitrogen and Escherichia coli 

trends, as a result of agricultural runoff through intensive dairy farming, is substantial 

(Ministry for the Environment & Stats NZ, 2020). 

The city of Invercargill, in particular, faces higher vulnerability due to the fact that its 

main and only potable water source is the Oreti River (Invercargill City Council, 2017, p. 12). 

Over the last two decades, the region has shifted from sheep and beef farming to becoming 

increasingly dominated by the dairy industry which is associated with increased pollutants 

and leaching of nitrogen into soils (Stats NZ, 2020). If washed directly into groundwater and 

waterways, this ultimately poses human health risks once consumed in drinking water or 

food from polluted water, or from exposure while swimming (Ministry for the Environment 

& Stats NZ, 2020).  

Invercargill is ideal for human settlement because of flat lands, a beautiful setting, easy 

access to natural resources, rich agricultural soils and a mild climate, with significant rainfall 

throughout the year and dry spells only occurring every two years and seven months 

(Climate Data.org, 2020; Environment Southland, n.d.-a; Stats NZ, 2017). Additionally, with 

the redevelopment of the Central Business District and the “Zero Fees” scheme provided by 
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the Southern Institute of Technology (Environment Southland, n.d.-a; Invercargill City 

Council, 2018); the population growth could be expected to increase. Such growth will 

inevitably appropriate growing volumes of water for domestic use and pose increasing risks 

to water quality. 

In the face of these challenges, it is crucial for decision makers and residents to come 

together in understanding the underlying principles of environmentally sound water 

resource management and conservation to enable innovative solutions. The purpose of this 

research is to ascertain the current perceptions of the public regarding water quality and 

availability in this agriculturally important urban area and to compare these views to 

available technical information and views of technical experts. Additionally, the propensity 

to engage in water conservation activities, and other related attitudes regarding water 

resources management is also explored. In the process, it is hoped to clarify themes that may 

be relevant for understanding lay perceptions of water issues in other urban locations. 

1.1 Rationale 

Inadequate institutional framework and disparities between decision-makers and 

residents can create ambiguity (Kaye-Blake et al., 2014). These inconsistencies can lead to 

inefficient or ill-advised policy making where the utilisation and conservation of water 

resources is concerned. This results in conflict between competing demands from industries 

and communities, and the lack of trust between consumers and service providers, thus 

causing complications in sustainable water management solutions (Kaye-Blake et al., 2014).  

According to Kaye-Blake et al. (2014), insufficient information on how communities use 

and value water is hindering decision-making on water allocation and quality management. 

The efficient use of water for every New Zealander requires comprehensive understanding 

of the value of water to consumers. Subsequently, “national and regional governments should 

play an effective role in increasing public awareness about the value of water as a public good 

and a limited natural resource” (OECD, 2003). Thus, collectively – with the right technical and 

socio-economic information – there is a potential to create sustainable management of water 

resources over time. In this manner, it is of great importance that adequately complete 

information is available to the parties that need it and provided in a way that can be 

understood by the parties (Kaye-Blake et al., 2014).  
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With urbanisation, changes in land-use and serious impacts from climate change, it is 

becoming progressively difficult to ensure the conditions of our freshwater on one hand, 

while adjusting developmental interests on the other (Gluckman et al., 2017). Recent 

droughts, resulting in water restrictions, and water contamination incidents of Havelock 

North and Christchurch have called into serious question the quality and quantity of New 

Zealand’s water; this should serve as a stark warning to the rest of the nation, especially to a 

city dependent on a single potable water source like Invercargill (Bonthuys, 2018; Paddy et 

al., 2019; Whitten et al., 2016). When understanding these challenges and how best to 

approach them, it is imperative to understand consumer attitudes and awareness. Asking the 

broader questions will allow insight into trends of perception in Invercargill, and 

consequently provide a base for efficient public opinion-based policy reform in water 

resource management. 

1.2 Aims 

The research has three broad purposes: to assess (1) public perceptions of the water 

quality and availability in Invercargill, (2) attitudes regarding water resource management 

in Invercargill and (3) community engagement in water management. 

1.3 Objectives 

• To undertake a literature review of major water threats that could put the water 

quality and supply of Invercargill at risk and to review studies on public participation 

in decision making. 

• To conduct interviews with a specialists and experts in the water resource 

management of Invercargill to ascertain water threats, what measures are being taken 

to prevent or minimise challenges to water management, and to determine their 

perspective of public participation in decision making and how they undertake them. 

• To develop and complete a public opinion survey as a technique for data collection 

utilising information from the literature review and interviews. 

• To assess the perception of water management in Invercargill according to consumers 

and identify gaps in knowledge between consumers and water providers. 
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1.4 Timeframe 

Table 1.1 presents the timeframe of activities conducted during the research. The 

interview and public opinion surveys were completed between the end of April and August, 

amidst difficulties that arose from the COVID-19 pandemic. 

Table 1.1: Timeframe 

Date Task 

6th March 2020 – 27th March 2020 
Review literature, consult supervisor and 
finalise proposal. 

28th March 2020 – 6th April 2020 
Consult experts and specialists in water 
management. Develop draft survey. Consult 
supervisor. Continue literature review. 

7th April 2020 – 29th April 2020 
Commence public opinion survey. Continue 
literature review. 

30th April 2020 – 20th May 2020 

Analyse pilot survey and revise 
questionnaire if required. Resume public 
opinion survey. Begin and finalise methods 
chapter. Continue literature review. 

21st May 2020 – 19th October 2020 

Conclude public opinion survey and collate 
findings for data analysis. Interpret data. 
Consult experts with relevant findings if 
needed. Write report and conclude 
research. 

 

1.5 Budget 

This project did not receive any funding and all costs were borne by the researcher. An 

estimate of NZ$ 100 was allocated for travel, stationery and printing costs. 

1.6 Health and Safety 

Viable physical, emotional, social, cultural, financial and environmental risks for this 

study were considered and actions to eliminate, isolate, or minimise the harm were specified 

(See Appendix A). 
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1.7 Ethical Considerations 

This research was carried out under the jurisdiction of the Human Research Ethics 

Committee at SIT. Complete privacy, anonymity and confidentiality was respected 

throughout the research process. Only the researcher and the main supervisor have access 

to the data on the completed questionnaires. Potential subjects were given enough 

information about the research in which they are being invited to participate so that they can 

make an informed decision about whether they wish to be involved (See Appendix B). The 

participation of this research was voluntary, and consent was obtained from individuals 

completing the interview (See Appendix C). The purpose and benefits of the research were 

pointed out. The survey did not involve minors. Participants including groups and 

organisations were not recognised, unless consent was obtained. Authorisation to record 

interviews was obtained from the interviewees prior to them commencing. The name and 

contact details of the researcher and supervising tutor were referenced to provide 

participants the opportunity to pose inquiries. It was made clear how the research was being 

funded and what institutions were involved. Following the conclusion of the research, project 

findings were provided to participants on request.  

1.8 Limitations 

• The survey distribution methods likely resulted in an exclusion of certain societal 

demographics and is therefore not fully representative of opinion in the geographical 

area surveyed;  

• Targeted distribution likely resulted in an over-representation of individuals that 

already have an active interest in the water environment. 

• Within the survey, the questions used language that required basic reading skills, 

understanding of certain words in context, and knowledge of water management and 

conservation. While the survey was targeted to fit all age groups and used language 

that was simplified to the best of the researcher’s ability, there is the possibility that 

internal validity was compromised by the language used in the survey. This could limit 

the sample to well-educated and privileged groups, who are already more likely to 

answer online surveys. This issue was minimised, however, by testing the questions 

on a sample group who represented a more diverse study population, and by 

providing definitions that are pertinent to answering the question. 
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1.9 Delimitations 

• The survey was conducted over a short period of time and therefore changes of 

people’s attitudes, opinions and behaviours with changes in environment were not 

tracked or measured. 

• Representatives from the Regional Council, Environment Southland, (i.e. the 

organisational body responsible for the water quality of Southlands catchments and 

allocation of its waters) and the Southland District Council (i.e. the organisational 

body responsible for the community water supply outside of Invercargill city limits) 

were not interviewed due to time constraints and difficulties that arose during the 

COVID-19 Pandemic.  

 

 

 

 

 

 

 

 

 

 

 

 



7 

Chapter 2 : Literature Review 

2.1 Introduction 

A combination of different factors, including changes in the social role of science, 

complexity and uncertainty, contributed to the emergence of the communities as important 

actors in water management. This chapter attempts to give a brief overview of water 

governance in New Zealand and later focuses on the management of Invercargill’s water 

supply. The chapter also reviews existing literature on collaborative governance and 

methods for discovering public perception.  

2.2 Current Water Governance in New Zealand 

Water governance relates to the range of institutions, legislation and decision-making 

processes that influence water resource development and management (Fenemor et al., 

2011). Unlike in most other developed countries, New Zealand is unique in that water policy 

and decision-making are devolved almost wholly to local authorities: eleven regional 

councils, sixty-seven territorial authorities (comprising of thirteen city councils, fifty-three 

district councils and Chatham Islands Council), and five unitary authorities (who combine 

functions of regional and territorial authorities within one organisation) (Fenemor et al., 

2006). Management of the country’s water is undertaken through two key pieces of 

legislation, namely the Resource Management Act 1991 (RMA) and the Local Government Act 

2002 (Fenemor et al., 2011).  

Under the RMA, the sixteen regional/unitary councils have a wide-ranging mandate to 

establish region-wide policies, develop specific plans for natural resources, issue consents 

for use of those resources, and allocate water for hydroelectric generation, irrigation, 

drinking water, industrial, and other uses. Territorial authorities also develop policies and 

issue land use consents for development (Fenemor et al., 2011). At the next level up, central 

government authorities can issue guiding national policy (e.g. national policy statements) 

and binding standards (e.g. national environmental standards), and also adjudicates through 

independent panels or the Environment Court when decisions at either level are contested 

(Fenemor et al., 2011).  
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Water rights (resource consents) given to institutions are allocated on a “first-come-

first-served” basis and are subject to water availability (Ministry for the Environment, 

2004b). There are no charges levied for water usage, and there are no mechanisms within 

the RMA for comparing the value of competing water uses (Cullen et al., 2006). Water permits 

can, with the approval of regional councils, be transferred to new owners of a site or to new 

sites within a catchment (Cullen et al., 2006). But only a few regional plans allow this, and 

few transfers have occurred in New Zealand (Ministry for the Environment, 2004b). 

As authorities with major responsibilities for water resource management, regional 

councils’ performance has come under scrutiny. McNeill (2008) points to regional councils 

having failed to prevent decline in water quality resulting from land use intensification. Other 

shortcomings he identifies is their potential political capture by sector interests, low public 

profile, a variability in capability to deliver, inconsistency in managing common issues across 

regional boundaries, and the complications democratically elected institutions have in 

dealing with environmental problems. However, while it is doubtful whether an alternative 

institutional governance structure could do any better, the environment must be seen as a 

collective responsibility, rather than solely an agency obligation. 

2.3 Invercargill’s Potable Water Supply and its Management 

Invercargill’s current potable water supply is the Oreti River with its major intake just 
north from the city, near Branxholme ( 

 

Figure 2.1 in the following page). The Oreti River rises in mountainous country to the 

south of Lake Wakatipu and flows some 200 kilometres to enter an estuary just to the west 

of Invercargill. The lower reaches of the river are lined with stop banks. Here the river is used 

for many purposes, including dilution of discharges, gravel extraction, irrigation from both 

surface water and hydraulically linked groundwater, and domestic water supply to 

Invercargill (Ministry for the Environment, 2007). 
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Figure 2.1: The Oreti Catchment 

 
Note. Oreti Catchment. From Proposed Southland Water and Land Plan Part A (p. 163), by Environment Southland, 2018, 
retrieved from https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/about-us/plans-and-
strategies/regional-plans/proposed-southland-water-and-land-
plan/documents/Proposed%20Southland%20Water%20and%20Land%20Plan%20-%20Part%20A%20-
%20Decisions%20Version%20%284%20April%202018%29%20PDF.pdf 
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The Invercargill City Council is responsible for providing a safe supply of water to 

Invercargill and Bluff via a 360km pipe network. The water is taken from the Oreti River, 

treated at the Branxholme Water Treatment plant by conventional coagulation, flocculation 

and filtration, and piped to the district as depicted in Figure 2.2 (Invercargill City Council, 

2017). 

Figure 2.2: Schematic Layout of the Water Supply System 

Note. Schematic layout of the water supply system. From Water Activity Management Plan 2017 (p. 11), by Invercargill City 
Council, 2017, retrieved from https://icc.govt.nz/wp-content/uploads/2018/09/Water-Activity-Management-Plan.pdf 

 

Management of water resources of the Oreti catchment are the responsibility of the 

Southland Regional Council, which has branded itself as “Environment Southland”. The 

regional council is responsible for managing all of the surface water and groundwater 

resources in the region, along with discharges to water and to land where they may enter 

water (Ministry for the Environment, 2007).  

2.3.1 The Management of its Quality 

The Government’s National Policy Statement for Freshwater Management (NPS–FM) 

provides direction to local authorities on managing the activities that affect the health of 

freshwater. This framework has set minimum thresholds for a number of freshwater 

attributes that are to be met in waterways across New Zealand (national bottom lines). As of 

2020, the NPS-FM requires councils to manage submerged plants (both native and invasive 

species), fish index of biotic integrity (IBI), macroinvertebrates, deposited fine sediments, 

Dissolved Oxygen, Escherichia coli for primary contact, periphyton, nitrate toxicity, ammonia 

toxicity, ecosystem metabolism in rivers as compulsory attributes to achieve the value 
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ecosystem health (New Zealand Government, 2020). However, it does not include any 

measurable limits on key nutrients – such as dissolved inorganic nitrogen (DIN) or dissolved 

reactive phosphorus (DRP) – and the rules’ implementation is left to regional authorities.  

The key physical and chemical indicators routinely monitored in Southland are given 

in Environment Southland (2020). Interestingly, monitoring pesticides in surface water and 

groundwater is not included, although such concentrations have been found in the regions 

aquifers (Close & Humphries, 2019; Stats NZ, 2014). Environment Southland monitors 28 

sites at the Oreti catchment during summer between the months of December and March 

(LAWA, 2020). With dairying being one of its main industries, recent evidence (Environment 

Southland, 2015) reveals some key areas of Southland where improvement in water quality 

should be made. The report states that while minimum thresholds are set in place by the 

NPS–FM, a number of freshwater attributes are not meeting these national bottom lines in 

some areas. Especially in water bodies close to Invercargill where Escherichia coli, nitrate and 

excessive algal growth exceed guidelines, which may indicate nutrient pollution of the water 

supply. Consequently, Southland was ranked the worst out of all regions for DIN 

concentrations, third worst for visual clarity, and sixth worst for faecal bacteria and DRP 

concentrations (Environment Southland, 2010). 

2.3.2 The Management of its Quantity 

Critics say New Zealand also lacks water allocation and usage strategies, and literature 

have highlighted the need for better water allocation in regions where water sources are 

improperly utilised (Chiewchan et al., 2020; Kaye-Blake et al., 2014; Singh-Ladhar, 2020). 

This is essentially on account of the “first-in, first-served” principle that the Resource 

Management Act presents. While water bodies approach full allocation, it is becoming 

progressively difficult for individuals to apply for new consents, regardless of whether they 

offer preferred environmental and economic outcomes than those granted (Kaye-Blake et al., 

2014). Additionally, water that has been allocated to existing users may not be fully utilised 

and could remain to great extent inaccessible to those who need it (Kaye-Blake et al., 2014; 

New Zealand Business Council for Sustainable Development, 2008; Nyce, 2008). 

Within the context of Southland, over 50% of the regions water resources (surface and 

ground water) is fully allocated. As of 2018, 862 consents have been issued (Booker & 

Henderson, 2019, p. 13) with a majority of the water proportion (excluding hydroelectricity) 
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used for irrigation (LAWA, n.d.-b). Five of these consents are issued to the lower Oreti River 

Catchment where the major consented use is for the town water supply (65.77%) followed 

by water for industries (32.43%) (LAWA, n.d.-a). 

2.3.3 Implications and Risks to Invercargill’s Environment and Water Supply 

While New Zealand has plenty of freshwater, large quantities are stored for irrigation, 

industries and hydroelectricity generation. To support these needs, water courses have been 

altered. This has changed the timing of water flows in many rivers. Low river flows reduce 

the habitat for freshwater fish as movements up and downstream are made more difficult. 

Reduced flows can also increase the temperature and the concentration of nutrients and 

pathogens in waterways and increase the chances of harmful algal blooms (Ministry for the 

Environment, 2020) 

The decline in water quality coincides with urbanisation and growth of industries. The 

boom in the agriculture sector of Invercargill, especially, is taking a significant toll on the 

natural environment as intensive dairy farming has polluted many surface and ground 

waters with animal waste and nutrients, and removal of hill and riparian has increased 

erosion, sedimentation and the risk of flooding (Gluckman et al., 2017; Joy, 2015; Ministry for 

the Environment, 2004a, 2016). Fresh water pollution and scarcity thus augment the 

challenges and brings into question how prepared local governing authorities are to eminent 

threats.  
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2.4 Collaborative Governance in Water Resource Management 

With increasing evidence of pressures on New Zealand’s freshwater resources, as 

demands for water reach limits of availability and land uses intensify (Gluckman et al., 2017; 

Larned et al., 2020; Scarsbrook & Melland, 2015), there has been a realisation that 

technocratically driven water management and science is not the full answer and the 

country’s water resources need better governance (Buytaert et al., 2014; Fenemor et al., 

2011). Collaborative governance is widely considered to be a democratic corrective to top-

down forms of natural resource management and pertinent for integrated and adaptive 

management regimes needed to cope with the complexity of social-ecological systems (Pahl-

Wostl et al., 2007; Tadaki et al., 2020). Often positioned against technocratic forms of 

environmental decision-making, collaborative governance posits an alternative decision-

making model that re-establishes power and resources to civil society and generates more 

sustainable social and environmental outcomes (Bodin, 2017; Gunningham & Holley, 2016; 

Innes & Booher, 2018). 

A considerable amount of literature have justified the need for active participation of 

stakeholders in decision-making processes (Das et al., 2019; De Stefano et al., 2012; 

Dungumaro & Madulu, 2003; van Ast & Gerrits, 2016). These studies have stated that the 

involvement of local communities in water management enables robust sharing of 

knowledge to be incorporated into the policy process which generally fosters an 

environment of accessibility as citizens play a more direct role in shaping policies and rules 

that affect them. Such processes intend to promote transparency and trust among 

participants, subsequently increasing the success rate of policies due to acceptance by all 

stakeholders involved. The role of participation also increases public awareness of 

environmental issues as well as the environmental situation related to the river and local 

catchment, thereby strengthening commitment and support; an informed public is more 

prepared to assist in decision-making, will bring relevant information to the table and is less 

likely to initiate unnecessary conflicts.  

However, examples also demonstrate that local community involvement is, in most 

cases, just branded to satisfy certain established demand for projects to take off and there 

are numerous practical and systemic barriers that must be overcome if the potential is to be 

fully realised (Hall et al., 2016; Özerol & Newig, 2008; van Ast & Gerrits, 2016). Within such 
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context, while public involvement underpins legislation in New Zealand, more often than not, 

residents are given less consideration and their knowledge and perspectives are esteemed 

less highly than those of policy-makers and researchers, resulting in power imbalances 

(Davis & Threlfall, 2006; Dodson & Palliser, 2016; Phillips et al., 2012).  

Bottom-up approaches to water management may provide new challenges to policy 

makers as community priorities vary according to local values and pressures (McGonigle et 

al., 2012). Collaborative efforts that centralises on representing and valuing diverse opinions, 

using knowledge from the local community to inform policies following democratic decision- 

making processes and using dynamic forms of communication are likely to be viewed 

favourably by participants (Rolston et al., 2017). However, if there is no expectation of such 

impact, community engagement is unlikely. 

2.5 Risk Perception and Public Trust in Water Governance 

This research assumes that trust is a major issue in the interaction between local 

government authorities and citizens. Previous research suggests that effective and trustful 

relationships between citizens and government authorities are an integral part of the 

democratic system and a practice of good governance (Beshi & Kaur, 2020; Parvin, 2018). 

Although the role of trust in the broader arena of environmental policy is under-researched, 

several studies suggest that trust may promote sustainability of policies and also provide 

legitimacy to public authorities (Jin, 2013; Soma & Haggett, 2015). 

 As a basis of good governance, transparency, accountability, and responsiveness in 

public authorities are a prerequisite to strengthening public trust (Armstrong, 2005; Cheema 

& Popovski, 2010). Transparency is proposed as the solution to one of the most intangible 

problems of democratic governance, that is citizens’ increasing mistrust of government 

(Grimmelikhuijsen et al., 2013). Efforts to establish transparency in the administration 

process, is generally hailed by many as the key to trust in government (da Cruz et al., 2016; 

Grimmelikhuijsen, 2012; Porumbescu, 2013; Veal et al., 2011; Welch et al., 2005). Simply put, 

if the government provides more information on its actions and inactions to its citizens, levels 

of trust would increase(Bannister & Connolly, 2011). 
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Within such context, the management of the country’s water resources is of deep 

significance and concern to New Zealanders and has been consistently rated by the public as 

the foremost environmental issue in New Zealand since opinion surveys began in 2000 

(Gluckman et al., 2017). Citizens expect water from their taps to be clean and safe, 

wastewater and stormwater to not pollute the environment, and water sources to be healthy 

ecosystems for aquatic habitats that are safe to swim in (Office of the Auditor-General, 2020). 

Failure to meet these expectations can cause lasting damage to the public’s trust and 

confidence in public organisations. This brings to light a key problem with much of the 

literature in relation to public participation and that is the considerable ambiguity on the 

degree of trust the public has on environmental governance, particularly in the context of 

water resource management in Invercargill.  

2.6 Methods for Discovering Pubic Perception 

Assessing public attitudes and perceptions towards environmental issues suggests a 

range of different strategies to measure them (Brouwer et al., 2020; Ricart et al., 2019; Singh 

et al., 2018). One of the most effective tools for harvesting public opinion for decision-making, 

however, are questionnaires, and numerous literature provide comprehensive information 

on ways to conduct them (Berinsky, 2017; Groves et al., 2011). Questionnaires are any 

structured research instruments used to acquire information on public knowledge, 

participant social characteristics, present and past behaviour, standards of attitudes and 

beliefs with respect to the topic under investigation through face-to-face interviews, self-

completion surveys, telephone interviews or web surveys (Bulmer, 2004). 
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Chapter 3 : Methodology 

3.1 Introduction 

This chapter outlines the research methods that were adopted in the study. It describes 

the two different approaches used for data collection and how the sample for both were 

selected. For each method, the data collection process is also described. The chapter 

concludes with the process of how the data was analysed. 

3.2 Research Method 

A mixed-methods approach was used to consider different perspectives of the research 

question, and to obtain, analyse and integrate qualitative and quantitative data. Limited 

availability of information on water supply and security, specifically in Invercargill, led the 

researcher to initially ascertain information through qualitative research, and afterward 

study these factors with a sufficient sample of individuals utilising quantitative analysis. 

Therefore, one technique was utilised to build on the other.  

3.3 Interview 

3.3.1 Interview Design 

A semi-structured, in-depth interview format was adopted, to enable the participant 

freedom to express their views and ideas (Newing, 2010, pp. 98-105). The interview 

comprised of core questions associated with the central question, organised ahead of time 

allowing the interviewer to be prepared. The questions examined the responsibility and role 

of city council in enacting water policy and legislation in Invercargill. This format allowed 

investigation into the topic before designing the public survey and allowed identification of 

gaps where additional questions were needed. 
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3.3.2 Sample Selection 

The method of purposive sampling was used in developing the sample for the 

qualitative aspect of this research. This method belongs to the category of non-probability 

sampling techniques and consists of sample members being selected on the basis of their 

knowledge and expertise regarding the research subject (Etikan, 2016). In this study, the 

sample member selected had sufficient and relevant work experience in the field of water 

management and conservation in the Invercargill region. Within this context, the participant 

of this study was a representative from the Invercargill City Council.  

3.3.3 Data Collection Process 

A representative from the Invercargill City Council was approached and asked to 

participate in the research after explaining the nature and the scope of the study. Due to the 

COVID-19 pandemic, different options to conduct the meetings were offered. These included 

Zoom, Skype or at the office of the participant. Prior to the interview, a Participant 

Information Sheet (See Appendix B) and Consent Form (See Appendix C) were emailed to the 

representative. The respondent was willing to participate in the research, and the interview 

was conducted on 18 March 2020 at 9.00 am at the Invercargill City Council. The discussion 

lasted approximately 50 minutes and was recorded with the consent of the participant to aid 

in analysing the gathered data. During the interview, the respondent was free to express their 

views even for topics that were not included in the topic questions, and conversations flowed 

smoothly and pleasantly. 

3.4 Public Survey 

3.4.1 Survey Design 

A survey was developed on the basis of literature review and expert consultation. The 

survey was made up of 32 questions consisting of close-ended questions to be rated using a 

5-point Likert scale with answer choices such as “strongly agree” to “strongly disagree” or 

“extremely satisfied” to “extremely dissatisfied” and multi-answer and single-answer 

multiple choice questions asking respondents to select applicable information. Open-ended 

questions with no response options were also provided, allowing respondents to elaborate 

on their answers. Respondents were additionally given the option of “Other” where they 

were allowed to specify options that were not mentioned in the survey and “Unsure” in cases 
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where they were uncertain with their answers. Respondents were not required to respond 

to every question, and it was possible to exit the survey at any point.  

The survey was designed through Google Forms. This provided a quick link for 

participants to easily access the survey at their leisure and was formatted so each of the 

above topics had one page that included all related questions. This organisation was meant 

to keep participants focused on the topic, and to ensure readability and comprehensibility of 

the survey. Contact details of the researcher and supervisor, the reason for conducting the 

survey, the importance of the study, how long the survey would take to complete, the ethical 

considerations taken and the uses to be made of the data were clearly stated in the 

introductory page of the survey.  

The survey questions (See Appendix D) were divided into five components:  

1. Demographic characteristics of participants (gender, age, education, employment, 

occupation and number of years in Invercargill).  

2. Participants’ current use, satisfaction and conservation behaviours of their water 

supply 

3. Participants’ attitudes towards the importance of water and opinions about water 

quality and availability in Invercargill (questions focused on the overall water quality 

and availability, as well as the specific threats to the water source) 

4. Public evaluation of government performance in water management and protecting 

water resources (questions asking about the performance of and trust in councils) 

5. Participants’ prior and current experiences with community engagement, preferred 

information delivery modes and topics of interest (questions focused on participation 

in public consultations, preferred information delivery modes, topics of interest and 

assessing the level of interest in attending future water-focussed community events) 

At the end of the survey, respondents were thanked for their participation, and the 

email of the researcher was mentioned for participants to request updates about the results. 

 

 



19 

3.4.2 Pretesting the Survey 

Two methods were utilised to review the questions before putting them into the field. 

An expert review was done with two experts to allow a critical assessment of every question 

in the survey. Although this method holds the advantage of meeting the researcher’s 

perspective of the data needed to meet the analytical objectives of the survey, it does not 

assess how the respondent sees and interprets the questions (Toepoel, 2016). For this 

reason, the survey was also pilot tested on a group of five individuals selected as 

representatives of the general public to help improve the wording of questions. Comments 

and suggestions received during the pre-test were incorporated into the final version of the 

survey before sending it out to the public. 

3.4.3 Sample Selection and Data Collection Process 

Data collection was conducted from June to September 2020. The survey link was sent 

to various contacts of the researcher and posted in the MySIT Student Services website. The 

link was also posted in community groups in social media and forums. Additional copies of 

the survey were printed out and distributed at the Southland Farmers Market, SIT Café, SIT 

Library and among SIT staff. Snowball convenience sampling, another category of non-

probability sampling technique, consists of research participants recruiting other 

participants for the study, thus respondents of the first group were encouraged to forward 

the link to their own peers and co-workers (Newing, 2010, p. 72). This method was used to 

obtain the greatest number and widest variety of participants in order to understand key 

perceptions from a range of perspectives. The number of respondents were based on the 

limitation of this research and the minimum sample size required for a survey for it to be 

statistically significant is 100 (Newing, 2010, p. 79). Thus, one hundred surveys were 

completed.  

 

 



20 

3.5 Data Analysis 

3.5.1 Interviews 

The interview was transcribed soon after the meeting and the completed transcript was 

returned to the participant allowing them 14 days during which they could amend or delete 

any part they chose. The transcript was then read repeatedly and relevant words and phrases 

that were important to the research study were coded.  These codes were re-analysed and 

grouped into categories in an effort to conceptualise the data. Codes that were not 

categorised were dropped. The connections between these categories were distinguished, 

which gave way to the results of the study. These results allowed identification of gaps where 

additional questions were needed and aided in accurately comparing responses. 

3.5.2 Surveys 

Google Forms has the option of exporting survey data into an Excel sheet format. 

Microsoft Excel was used to analyse the data and identify trends in opinion with the use of 

formulas, pivot tables, pie charts and histograms. The conclusions drawn from the interviews 

and surveys conducted were compared to evaluate gaps, if any, between consumers and 

water utilities. 
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Chapter 4 : Results 

4.1 Introduction 

The purpose of this study was to assess public judgments regarding the water quality 

and availability in the city, perceptions toward water management issues in Invercargill and 

community engagement in water resources management. This chapter demonstrates the 

main findings of the research as contextualised from one of two perspectives. The first 

perspective relates to the perception of one of the utilities responsible for the water supply 

of Invercargill. An interview was conducted with a representative from the Invercargill City 

Council; the results of which will be discussed in Chapter 5. The second contextualisation 

perspective relates to perceptions of consumers towards water and its management. The 

analysis of these results have been divided into the five themes as listed in 3.4.1 of Chapter 

3. 

4.2 Demographic Characteristics of Participants 

The survey data included socio-demographic information for each respondent, 

including gender, age, highest level of education completed, employment status, occupation, 

number of years residing in Invercargill and home ownership status (Figure 4.1 to Figure 

4.5).  

Figure 4.1: Gender Distribution of Respondents 
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Figure 4.2: Age Categories of Respondents 

 

 

 

 

 

 

 

 

Figure 4.3: Highest Level of Education Completed by Respondents 
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Figure 4.4: Employment Status and Occupation of Respondents 
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Among the 106 survey responses received, six were rejected, as not all compulsory 

questions were answered by the respondents. The final sample size of the research was thus 

100, of which a majority of the respondents were female (65%), as shown in Figure 4.1, and 

the most were aged between 25 to 34 (23%) and 35 to 44 (22%) (Figure 4.2). Almost all the 

participants possessed an education equivalent to a secondary school level or higher with a 

Bachelor’s degree or Graduate Diploma (30%) being the highest (Figure 4.3). Of the 

respondents, 32% worked full time and 28% came from an education area of work (Figure 

4.4). There was an equal distribution (33%) of residents who have either lived less than 5 

years, or more than 10 years in Invercargill with 63% owning their usual residence and 33% 

on rent as shown in Figure 4.5. 

Figure 4.5: Number of Years Residing in Invercargill and Type of Residence 
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4.3 Participants’ Current Use, Satisfaction and Conservation Behaviours 

of their Water Supply 

Respondents were asked to state what their primary water supply is and the most 

common source of drinking water in their home. The majority of the respondents (79%) are 

on the town water supply, while 18% get their water directly from their rainwater supply. 

Only 3% of respondents were unsure about where their supply came from (Figure 4.6). A 

total of 58% of the respondents reported water straight from the tap to be the most common 

source of drinking water in the home (Figure 4.6). 

Figure 4.6: Respondents Most Common Source of Drinking Water in the Home 
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Respondents were asked to state where they thought Invercargill’s water was sourced 

from. Interestingly, only 46% of the respondents were aware of where the town water supply 

is sourced from (Figure 4.7). Nineteen percent indicated not knowing and wanting to know 

more, while 16% and 15% of the respondents stated the water is sourced from aquifers and 

rainwater tanks at the treatment plant, respectively. 

Figure 4.7: Where Invercargill's Water is Sourced from According to Respondents 
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Respondents were asked to judge the quality of their water supply based on three main 

sensory characteristics of drinking water. Overall, 62%, 66% and 71% of respondents were 

either “Satisfied” or “Very Satisfied” with the odour, taste and appearance of their town water 

supply, respectively. Interestingly, there was a higher satisfaction rate from respondents on 

a rainwater supply with 89% voting “Satisfied” or “Very satisfied” with the odour, taste and 

appearance of their supply (Figure 4.8). However, the difference in samples sizes between 

respondents on the town water supply (n=79) and the rainwater supply (n=18) could 

account for these satisfaction rates. 

Figure 4.8: Perceptions of the Quality of Drinking Water from the Town Water and Rainwater Supplies 
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The overall satisfaction rate of both types of water supplies is similar (67%). However, 

a higher percentage (39%) of respondents reported being “Very satisfied” with their 

rainwater supply as opposed to the 19% of respondents on the town water supply. Yet, a 28% 

of the respondents reported being “Unsatisfied” or “Very unsatisfied” with their rainwater 

supply, as opposed to the 17% of respondents who are on the town water supply (Figure 4.9). 

Figure 4.9: Overall Satisfaction of the Water Supply 
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The conservation measure that was most widely reported by respondents is reducing the 

amount of water used by limiting showering time and turning off the tap when brushing teeth 

(33% of respondents), followed by collecting and using rainwater (20% of respondents). Re-

using greywater was the measure least adopted (1% of respondents). Seventeen percent of 

the respondents did nothing to conserve water (Figure 4.10). 

Figure 4.10: Behaviour towards Water Conservation and Preservation 
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4.4 Participants’ Attitudes towards the Importance of Water and 

Opinions about Water Quality and Availability in Invercargill 

In order to explore differences in opinions about water issues in Invercargill and to 

determine if respondents were more inclined to either an eco-centric or anthropocentric 

worldview, the survey asked respondents their perceived importance of water in the 

community and their level of concern of the quality and availability of water.  

As shown in Figure 4.11, 96%, 95% and 92% of the repondents perceived protecting 

air quality, water quality and quantity, and forests, respectively, as issues of significant 

importance to the community. All issues facing the community were of at least some 

importance to respondents.  

Figure 4.11: Respondents Perspective of the most Important Issues Facing the Community 
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Overall, respondents perceived the importance of water for household activities (97%) 

and aquatic habitats (86%) as ”Very important” or “Extremely important” (Figure 4.12). 

Figure 4.12: Respondents Opinion on the Importance of Water 
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When asked to what extent respondents regard the water quantity and quality as a 

problem in Invercargill, 58% of them were more concerned about the quality (58%) and 29% 

the quantity of water available (Figure 4.13). About 80% of these respondents explained 

their level of concern in response to an open-ended question, which is described by 

categories in Table 4.1 on the consequent page. The most common explanation (apart from 

water being a fundamental necessity) was possible contamination of the water supply; some 

were concerned with contamination in general, while others specified that their concerns 

involved pesticides/other chemicals or bacteria and faecal runoff.  

Approximately 23% of respondents were “neither concerned nor unconcerned”, 18% 

were “not concerned at all” and five percent were “unsure” with issues related to the quantity 

of the water in Invercargill. Similarly, 18% of respondents were “neither concerned nor 

unconcerned”, 12% were “not concerned at all” and 2% were “unsure” with the quality of the 

water (Figure 4.13). While 32% (9 out of 27 of the respondents) stated they had no reason 

for their choice, explanations were provided by 73% of the respondents. Twenty-nine 

percent (8 out of 27) of the respondents were unconcerned because they perceived the 

quality and quantity of the water in Invercargill to be enough. A quarter (7 out of 27) of 

respondents were unconcerned as they have had no problem with their water supply in the 

previous years and 14% (4 out of 27) of the respondents stated they have never thought 

about it.   

Figure 4.13: The Level of Concern Respondents have to the Quantity and Quality of the Water in 
Invercargill 
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Table 4.1: Respondent Explanations for being "Concerned" or "Very concerned" about the Quantity 
and Quality of their Water Supply (n = 73) 

*Total number of explanations exceeds total number of respondents because of multiple explanations 
per respondent 

 

Respondents also indicated what they thought were the biggest threats to the water 

supply in Invercargill (Figure 4.14). Most respondents (29%) had concerns regarding 

contamination from run-off of pollutants from land to water, 14% stated water 

contamination from chemical residue from pesticides, and 11% and 10% stated wasteful use 

by individual consumers and agriculture, respectively. 

Figure 4.14: Respondents Perception on the Biggest Threats to Invercargill's Water Supply 
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In order to give some context to these answers, respondents were asked if they 

considered themselves to be environmentally minded (Figure 4.15). Seventy-three percent 

of the respondents thought themselves to be environmentally conscious while 22% indicated 

“maybe” and 5% indicated “no”. 

Figure 4.15: Environmental Mindedness of Respondents 
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4.5 Public Evaluation of Government Performance in Water 

Management and Protecting Water Resources 

Respondents were asked to indicate which organisations they thought were 

responsible for their water supply. From the 79% of the respondents on the town water 

supply, two combinations of responsible water bodies (i.e. Invercargill City Council and 

Environment Southland for individuals residing in city limits; Southland District Council and 

Environment Southland for individuals residing outside city limits) were categorised. 

Respondents who had indicated neither of these combinations were classed as “Unsure”. The 

vast majority (83%) of these respondents were, thus, “Unsure” of which organisations were 

responsible for their water supply (Figure 4.16). 

Figure 4.16: Respondent's Understanding on which Organisations are Responsible for Invercargill's 
Water Supply 
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Participants were asked how they would rate their water utility’s performance in 

handling five water related issues. As depicted in Figure 4.17, it is clear that there is a high 

level of uncertainty as respondents have indicated being “Unsure”, especially when 

considering the councils performance in ensuring resilient water supplies for 

contaminations, earthquakes and other natural hazards (36%), investing appropriately to 

manage flooding (26%) and adequately planning for future water need (26%). On the other 

hand, 26% and 25% of respondents have also indicated the council’s performance in 

investing appropriately to manage flooding as “Average or fair” and “Good”, respectively. 

Likewise, a third of the respondents have indicated the council adequately planning for future 

water need as “Average or fair”. Most respondents (35%) felt that the councils were at an 

average or fair level when it came to keeping them informed of water issues in their local 

area. Moreover, 41% of the respondents felt that the water utilities were “Poor” or “Very 

poor” at helping their house become more water efficient.  

Figure 4.17: Respondents Attitude to Water Utility Performances in Water Related Issues 
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Respondents were asked their opinion on three statements of belief regarding water 

management in Invercargill. Approximately 73% of the respondents agreed that stronger 

laws are needed to protect the water quality in the city while 68% of respondents agreed to 

needing stronger laws to protect the water quantity. Forty-two percent of the respondents 

stated they neither disagree nor agree to Invercargill having enough protection on its 

drinking water, while 32% completely disagreed with the statement (Figure 4.18). 

Figure 4.18: Respondents Opinion on the Management of the Quantity and Quality of Water in 
Invercargill 
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4.6 Participants’ Experiences with Community Engagement, Preferred 

Information Delivery Modes, and Topics of Interest 

Respondents were asked if they have ever raised concerns or opinions on the Long-

Term Plan (LTP) of Invercargill City Council or have participated in any water-focused group 

discussions (FGDs) organised by the council (Figure 4.19). Sixty-eight percent stated “No” for 

both options while only 11% and 6% indicated “Yes” for LTP and FGD, respectively. An open-

ended question given at the end of these two questions as to what the concerns and opinions 

raised were, was answered by approximately 58% (10 out of 17) of the respondents who 

stated “Yes”. The most common opinions and suggestions brought up in relation to water 

quality and quantity were: establishing household metering and charging local residents for 

water to ensure residents do not waste it; giving rate payers a rates rebate if they install 

rainwater tanks; researching alternative sources for drought periods; and restrictions, 

mitigation and education endeavours to encourage the reduction of undesirable chemicals 

into water catchments. Other concerns brought up were with regards to the museum closure, 

art gallery, water tower, Invercargill CBD and excessive investment on roads. 

Figure 4.19: Respondents Participation in Council Related Matters 
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Respondents were asked to rate their overall satisfaction with how these concerns 

were addressed by the council (Figure 4.20). Three out of the ten respondents felt “Neutral” 

about how the concerns were handled and two respondents each were either “Very 

unsatisfied”, “Satisfied” and “Very satisfied”. 

Figure 4.20: Respondents Overall Satisfaction with how their Concerns were Addressed by the 
Council 

 

 

 

 

 

 

 

 

Respondents were also asked to indicate how likely they are to participate in future 

focus group discussions and submission requests (Figure 4.21). A majority (32%) were 

neither likely nor unlikely to participate and 21% were never to take part. 

Figure 4.21: Respondents Likeliness to Participate in Focus Group Discussions and Submission 
Requests 
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The desire for more information pertaining to the town water supply was common 

(Figure 4.22). Approximately 65% of respondents indicated wanting more communication, 

from their water utility. Specifically, information on drinking water safety (19%), ways to 

conserve water (13%) and what to do during emergencies (13%) was requested (Figure 

4.23).  

Figure 4.22: Respondents Desire for Communication from their Water Utility 

 

 

 

 

 

 

 

 

Figure 4.23: Respondents Topics of Interest regarding Water Supply 
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Respondents indicated types of media they would prefer to obtain information 

pertaining to the water supply (Figure 4.24). Nearly 28% of respondents reported wanting 

information through the water utility website and 24% from a water utility brochure or 

leaflet. The least preferred media types were through public workshops and seminars (6%), 

information stalls (7%) and emails (1%). 

Figure 4.24: Respondents Preference in Types of Media to obtain Information Pertaining to the Water 
Supply 
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• Information regarding further new sources currently being investigated 

• Information on industries using the most water and how they aim to be better 

at managing their water consumption. 

One respondent stated that the council does try to inform the public on water matters 

and another expressed the need to educate school children and the public on the importance 

of water. Respondents have also suggested information on small community water supplies 

as a positive solution for rural or small-town Southland communities and a by-pass system 

for when water pipes are being worked on, as water is being discharged into gutters. 
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Chapter 5 : Discussion 

5.1 Introduction 

This study sought to explore the social perceptions, attitudes and participation in water 

resource management in Invercargill by assessing the (1) public perceptions of the water 

quality and availability in Invercargill (2) attitudes regarding water resource management in 

Invercargill and (3) community engagement in water management. This chapter discusses 

the findings of research into the literature, survey responses from the Invercargill 

community and the interview conducted with the Invercargill City Council in accordance with 

the research aims established in Chapter 1. 

5.2 Data Quality 

In general, a proportionately higher representation of somewhat younger, more 

formally educated, females were observed. These findings could suggest that this 

demographic tends to be more concerned with environmental issues and water conservation 

efforts in Invercargill. While the sample population was designed to be split evenly between 

genders, the high female representation could be because women are somewhat more likely 

to assess environmental issues as serious and to support voluntary and government actions 

to address the problem (O'Connor et al., 1999). However, these results need to be interpreted 

with caution because, while all sectors of the over 18-year-old population were well 

represented, it cannot be ruled out that there was some unintended response bias in the 

survey. The reason for this result is still not completely clear, but it may be because a majority 

of the surveys were distributed through social networks of the researcher’s contacts, and 

among students and staff at SIT. Therefore, the findings of this study may be more applicable 

towards the formally educated, female population of the region and additional studies may 

be needed to better understand perceptions of the older, male population. 

While employment statuses and current occupations of respondents were well 

represented, the observed increase in “Education” as an occupation could be attributed to 

including staff at SIT and students who are currently studying at SIT. It can thus be reasonably 

assumed that the more representative demographic of this survey is biased towards SIT staff 

and students. Moreover, most respondents have lived in Invercargill for more than 10 years, 
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and therefore it is expected that they may know the socio-ecological paradigms of the 

management of Invercargill’s water sufficiently well. 

5.3 Participants’ Current Use, Satisfaction and Conservation Behaviours 

of their Water Supply 

One can consider perceived satisfaction of one’s water supply to be a useful 

representation for water delivery performance (Dupont, 2005). A majority of the 

respondents agreed that their home drinking water is safe to consume, as indicated by the 

58% of people who drink water straight from the tap (Figure 4.6). This implies a certain 

degree of trust in utilities to provide clean drinking water (de França Doria, 2009). 

Respondents were overall very pleased with their supply; however, a higher level of 

satisfaction was evident from people on a rainwater supply (Figure 4.9). This fits in well with 

results from previous studies (Hurlimann, 2011; Karim et al., 2005). The rainwater supply 

was considered to be better tasting compared to the town water supply, which respondents 

stated had a strong “earthy” or “chlorinated” taste and odour. Nevertheless, given that these 

results are based on a limited number of respondents (n=18), such an analysis should be 

treated with considerable caution. 

The conservation measures that were widely reported by respondents are reducing the 

amount of water used by limiting showering time and turning off the tap when brushing teeth 

(Figure 4.10). Re-using grey water was the least adopted. Results are consistent with a recent 

analysis that shows that people, when asked for the most effective strategy they could 

implement to conserve water in their homes, mentioned curtailment (taking shorter 

showers, turning off the tap when brushing teeth) as this requires only behavioural changes, 

while the health and safety risk is the key factor for the lack of public acceptance of re-using 

greywater (Maraqa & Ghoudi, 2016). 
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5.4 Research Aim 1: Public Perceptions of the Water Quality and 

Availability in Invercargill 

The public in this study ranked clean drinking water for household use as the highest 

priority of water, followed by water for aquatic habitats (Figure 4.12). Outside of this study, 

clean drinking water has also been identified as a key factor related to water perceptions 

(Kopiyawattage & Lamm, 2017; Mahler et al., 2004). Similarly, Adams et al. (2013) found 

clean drinking water as more important than water for recreation and landscapes in their 

study of water uses. 

The study additionally revealed that respondents were generally aware of the threats 

to the city’s water, and they perceived protecting water quality and availability as a very 

important issue facing the community (Figure 4.11). A majority of the respondents clearly 

perceived the quality of their water to be of higher concern than the quantity (Figure 4.13). 

This supports the finding that the dominant water related concern was that of water quality, 

as shown in similar studies (Madrigal-Ballestero et al., 2013). Yet, according to Alistair 

Murray of the Invercargill City Council:  

“Probably the biggest threat is drought but there could be other threats 

such as contamination of the supply or change in the river course that could 

happen via earthquake. While the chance of that occurring is low the impact, 

should it occur, is dramatic on this community…”.  

Subsequently, there seems to be a disparity between the perceptions of the community 

and the council regarding the quality and quantity of water in Invercargill. Technical analysis, 

however, suggests that the lower catchment of the Oreti River is in a deteriorating state and 

the annual rainfall of the Invercargill area has increased between 1960 and 2016, with dry 

spells only occurring on an average of two years and seven months (Environment Southland, 

2015; Stats NZ, 2017). Whichever the case, it is important to explore this difference in 

perception, in order to inform future awareness programmes. 
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When respondents were asked to explain their reasoning for being more concerned 

with the water quality, 26% mentioned the risk of contamination through run-off of 

pollutants, chemicals and bacteria from livestock as the key issues (Figure 4.14). Alistair 

Murray, however, stated: 

“We do have a risk management plan, as we’re required to do under the 

legislation, where we look at critical parts of our process in water treatment. 

We’ve got continuous surveillance in place; we have equipment that 

continuously monitor parts of the treatment at Branxholme; and we have 

operators working at the site, full working days from Monday to Friday, half 

days on Saturdays and Sundays and public holidays. But really, that means 

only about 23% of the total 24-hour, 7-day period. We do, however, have a 7-

day. 24-hour presence here in the city where all alarms and information 

related to the process comes back to the control room.” 

This shows that the council has mitigation measures in place for any contamination or 

hazardous risks. However, while this was said, Alistair Murray also stated that even though 

the council has mitigated against such incidents, there are mechanical and electrical 

components associated with it, bringing in a human element of risk. 

As other reasons for concern of water quality, 11% of respondents also mentioned the 

unpleasant taste of water, especially during summer when river flows are low, and five 

percent stated there was a lack of information on how water is treated. Consequently, one 

can speculate on whether the respondent’s views are based on factual evidence or if the sense 

of "bad water quality," particularly in urban areas, is part of the collective "social construct" 

of how people view environmental conditions in rivers, generally. That is, people may have 

adopted a negative view of water quality and will hold it consistently unless a substantial 

effort is made to communicate to them about why and how their view may be inaccurate. 

Conversely, these concerns could also be on account of the persistent summertime earthy 

taste and chlorinated odour of the town water supply. Whichever the reason is, there is 

benefit in improved public understanding and awareness of the water supply and its 

treatment, the current water quality, and factors affecting water of the Oreti River. 
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5.5 Research Aim 2: Attitudes Regarding Water Resource Management 

in Invercargill 

From the viewpoint of the respondents, a majority agreed to needing stronger laws to 

protect the quality and availability of water in Invercargill (Figure 4.18). A rather surprising 

result in this survey showed the significant amount of uncertainty pertaining to the council’s 

performance in managing some noteworthy water related issues. Ambiguity was especially 

evident when it came to the council’s effectiveness in ensuring resilient water supplies from 

contaminants or earthquakes and other natural hazards, investing appropriately to manage 

flooding, and adequately planning for future water need (Figure 4.17). This could imply that 

that local governing agencies and utilities providers need to invest more into public 

awareness of these issues, ideally in conjunction with Emergency Management Southland. 

Invercargill City Council is aware of these risks, however, and Alistair Murray stated 

that while there is an Emergency Response Framework in place to manage against 

contamination incidents, droughts, earthquakes and other natural hazards (if they were to 

ever occur): 

“…it is limited. Most of the usual threats we have are when our main 

supplies fail between our water treatment plant and reservoir storage in town. 

We have procedures to go through to deal with that, but that’s not going to 

help us in a drought. When your primary source can’t give you water, you’re 

in real trouble and we’re depending on storage which we have very little of… 

We don’t have protection at the moment, not real protection.” 

Alistair Murray repeatedly stressed the importance of an alternative water supply in 

order to mitigate against these incidents. He further stated that while there is extra storage 

for times of drought, it will only be enough for two and a half days. 

“If we were to construct storage to give us security against the drought, 

we would have to construct storage of at least a week, probably two weeks or 

more. Now that’s getting towards a small man-made lake. It’s quite a large 

situation, so we’ve elected to look for an alternative water supply and we’re 

vulnerable until we have that.” 
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With regard to water contamination incidents, he further stated: 

“…it’s likely that while we might be notified of a contamination issue, 

we’re not likely to know when that contamination event arrives at our intake 

or when it’s clear. There’ll be quite a bit of conservative thinking, which means 

that the likelihood when a contamination event occurs, it would span over a 

great number of days, possibly a week or more. And again, there’ll be tests 

that’ll need to be done to see if the water is clear. Those tests will be laboratory 

based and probably will take some days to complete… it’s the time span, really, 

that dictates what kind of protection you want.” 

Without proper awareness of hazards and what procedures are currently (and to be) 

in place, it is possible that people may overestimate the risks associated with hazards to the 

water supply. As stated by Siegrist and Gutscher (2006), some people may be more afraid of 

hazards than is justified by the facts. Some people show prevention behaviour that is most 

likely unnecessary. However, in other cases people may underestimate the risks associated 

with contamination and natural hazards. These people do not show prevention behaviour, 

and they are not well prepared for an adverse event (Siegrist & Gutscher, 2006). Thus, in 

addition to awareness campaigns, risk perception research should also be conducted to 

support decision-makers with an understanding of how people characterise and evaluate 

different hazards to anticipate behavioural response and guide risk communication (Shreve 

et al., 2016). 

5.6 Research Aim 3: Community Engagement in Water Resource 

Management 

A collaborative approach to water management has been repeatedly identified as being 

an important learning process for both communities and governing agencies (European 

Environment Agency, 2014; Priscoli, 2004). Yet, this survey identified that only 27% of 

respondents were willing to attend water-related local engagement events in the future 

(Figure 4.21). A low willingness to attend these events highlights the difficulties in obtaining 

representative community opinion despite a willingness from local governing authorities to 

engage on water management matters.  
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If only 27% of respondents who already have an interest in water matters are willing 

to attend engagement events, attendance rates from other societal demographics are also 

likely to be low. This raises concerns about the degree to which the interests and opinions of 

others are represented. Interestingly, the very few people who participated in focus group 

discussions and open submissions in this research were of older age ranges and exhibited 

higher socio-economic status. This is cause for concern because younger people have the 

potential to be active in water management initiatives, if the opportunity arises. This is 

supported by Grimmette (2014) who asserts that youth respond well to environmental 

awareness programmes, which can change their perceptions of the environment and 

encourage them to be more involved in environmental and resource management. Tantoh 

and Simatele (2016) further support the concept and feel that there is potential for youth to 

be proactive development tools within their communities. 

The fact that 65% of the study survey respondents desired more communication from 

their water utility, regarding their water environment and its management (Figure 4.22) is 

surprising. Especially when considering the substantial amount of awareness resources 

available on the websites of these utilities (Environment Southland, n.d.-b; Invercargill City 

Council, n.d.; Southland District Council, n.d.). This supports the conclusion that awareness 

and participation strategies in Invercargill are yet to fully engage communities beyond the 

occasional one-off initiative or project. However, the disparity remains between respondents 

stating wanting more communication, and yet only 27% of respondents stating that they 

would be willing to attend local water management engagement events. It is, thus, important 

to understand the reasons for this gap. 

Demographics play a vital role in preferred information delivery methods as found in 

this study. Having demographics ranging from 18 to over 65 years of age provided a wide 

spectrum of preferences related to information delivery. Understanding the target 

demographic is of key importance when developing water related outreach and information, 

as the younger demographic preferred social media and the water utility website, as opposed 

to the older demographics’ preference for water utility brochures or leaflets, print media, 

radio and/or television. 
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5.7 Limitations 

The current research provides new insights into the public perceptions of water quality 

and availability in Invercargill, attitudes regarding water resource management, and 

community engagement in water management. However, some limitations of the research 

must also be acknowledged. The main limitation is that, prior to participants providing 

responses, the survey did not provide clear descriptions of the different laws pertaining to 

the protection of water quality and quantity in Invercargill. In some respects, this could be 

viewed as a strength as it means that people responded on the basis of their own conceptions 

of the different laws. In their everyday lives, people encounter discussions of different water 

issues, usually without being provided with background information. The focus in the 

research was to mimic this type of judgment context so that the immediate emotional 

responses that people have to the management of Invercargill’s water can be elicited.  

It is also noted in the survey, when respondents were asked what organisations they 

thought were responsible for their water supply, it would have been better to also ask 

respondents to state the postcode of their main residence so as to accurately quantify their 

perception on responsible agencies of their water supply depending on whether they stay 

outside or within city limits. Another downside regarding the methodology was that 

interviews with Environment Southland and the Southland District Council were not 

conducted due to time constraints and difficulties that arose due to the COVID-19 pandemic. 
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Chapter 6 : Conclusions and Recommendations 

6.1 Introduction 

This section establishes conclusions based on the findings of the study and other 

literature discussed earlier in the research. Aside from the conclusions, recommendations 

are proposed on suggestions offered to local governing authorities and utility providers with 

particular regard to community engagement and in water management and awareness 

raising; future researches for water resource management in Invercargill; and improvements 

to be made to the public opinion survey used in this study.  

6.2 Conclusions 

This study investigated the social perceptions, attitudes and participation in water 

resource management in Invercargill. The methodology combined a public opinion survey 

and an interview with a representative from the Invercargill City Council. Conclusions are 

established in context of the three main objectives set in Chapter 1 of the study. The results 

demonstrate that participants are overall satisfied with their water supply, with a higher 

satisfaction shown among people on rainwater supplies. The rainwater supply was 

considered to be better tasting compared to the town water supply, which respondents 

stated had a strong “earthy” or “chlorinated” taste and odour. 

Through the analysis of this survey, the public perceived protecting water quality and 

availability as a very important issue facing the community and contamination through run-

off of pollutants, chemicals and bacteria from livestock were the key issues selected as 

afflicting the local water body. However, an apparent disparity was observed between the 

community and the council in that the latter perceived water availability (or lack thereof) as 

a higher threat.  

Respondents agreed to needing stronger laws to protect the quality and availability of 

water in Invercargill. A rather surprising result in this survey showed the large amount of 

uncertainty pertaining to the council’s performance in ensuring resilient water supplies from 

contaminants or earthquakes and other natural hazards, investing appropriately to manage 

flooding, and adequately planning for future water need.  
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Community engagement in water-related issues was significantly low with only 27% of 

the respondents willing to attend water-related local engagement events in the future. 

Interestingly, the very few people who participated in focus group discussions and open 

submissions in this research exhibited higher socio-economic status and were in the older 

age ranges. Respondents want and need more information pertaining to drinking water 

supplies, the quality and availability of water in their community and hazard prevention and 

control. The dissemination of information should be improved, and demographics play a vital 

role in preferred information delivery methods as found in this study. The findings of this 

research have important implications for local agencies seeking to increase communication 

and engagement relating to water among the community 

6.3 Recommendations 

This study has implications for policy, management and research. These implications 

and suggestions include the following: 

• Capacity building of the public (especially of the younger demographic) for participation 

in local and regional decision-making processes. 

• Incentivising attendance of the community to public discussions on water resource 

management through price-control mechanisms (e.g., water rate controls, rebates, or 

mandates) and providing feedback to end-users (Olmstead & Stavins, 2009). 

• Understanding target audiences and providing information using the tools and methods 

preferred by each audience. 

• Keeping consistent, up-to-date and easily accessible information of environmental 

indicators that change over time in the Oreti River would be of great use in future risk 

communication efforts. This level of awareness of natural resources is essential for 

communities, as environmental education not only improves environmental knowledge 

but affects people’s attitudes towards the environment. 

• Increasing transparency and the availability of information about water treatment and 

quality would contribute to increasing public trust. 

• Factors influencing risk perception should be taken into account when developing 

emergency plans for potential water contamination and natural hazards events. Risk 
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communication strategies must also address perceived risk of the public as opposed to 

the assessed risk of technical experts.  

• Despite the work developed in this area, there are knowledge gaps and research needs. 

These needs include studies that assess public attitudes toward voluntary or mandatory 

conservation; attitudes to water metering and willingness to pay for water usage; the 

disparity between public wanting more communication from water utilities and 

willingness to participate in water engagement events; changes in community 

confidence following collaboration in water resource management. 

• In order to achieve a broader range of demographics that is representative of the 

Invercargill population, alternative sampling designs and procedures, different research 

tools and/or a larger sample size is/are recommended. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



54 

References 

Adams, D. C., Allen, D., Borisova, T., Boellstorff, D. E., Smolen, M. D., & Mahler, R. L. (2013). The 
influence of water attitudes, perceptions, and learning preferences on water‐
conserving actions. Natural Sciences Education, 42(1), 114-122.  

 
Armstrong, E. (2005). Integrity, transparency and accountability in public administration: 

Recent trends, regional and international developments and emerging issues. United 
Nations, Department of Economic and Social Affairs, 1-10.  

 
Bannister, F., & Connolly, R. (2011). The trouble with transparency: a critical review of 

openness in e‐government. Policy & Internet, 3(1), 1-30.  

 
Berinsky, A. J. (2017). Measuring public opinion with surveys. Annual review of political 

science, 20, 309-329. https://doi.org/https://doi.org/10.1146/annurev-polisci-
101513-113724  

 
Beshi, T. D., & Kaur, R. (2020). Public trust in local government: explaining the role of good 

governance practices. Public Organization Review, 20(2), 337-350. 
https://doi.org/10.1007/s11115-019-00444-6  

 
Bodin, Ö. (2017). Collaborative environmental governance: achieving collective action in 

social-ecological systems. Science, 357(6352).  

 
Bonthuys, E. (2018, January 24). Water restrictions could get worse. Southland Times. 

https://www.stuff.co.nz/southland-times/news/100825981/water-restrictions-
could-get-worse 

 
Booker, D. J., & Henderson, R. D. (2019). National water allocation statistics for environmental 

reporting 2018 
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-
water-allocation-statistics.pdf 

 
Brouwer, S., Hofman-Caris, R., & van Aalderen, N. (2020). Trust in drinking water quality: 

understanding the role of risk perception and transparency. Water, 12(9), 2608.  

 
Bulmer, M. (2004). Questionnaires. Sage Publications.  

 
Buytaert, W., Zulkafli, Z., Grainger, S., Acosta, L., Alemie, T. C., Bastiaensen, J., De Bièvre, B., 

Bhusal, J., Clark, J., & Dewulf, A. (2014). Citizen science in hydrology and water 
resources: opportunities for knowledge generation, ecosystem service management, 
and sustainable development. Frontiers in Earth Science, 2, 26.  

https://doi.org/https:/doi.org/10.1146/annurev-polisci-101513-113724
https://doi.org/https:/doi.org/10.1146/annurev-polisci-101513-113724
https://doi.org/10.1007/s11115-019-00444-6
https://www.stuff.co.nz/southland-times/news/100825981/water-restrictions-could-get-worse
https://www.stuff.co.nz/southland-times/news/100825981/water-restrictions-could-get-worse
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-water-allocation-statistics.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-water-allocation-statistics.pdf


55 

 
Cheema, G. S., & Popovski, V. (2010). Building trust in government: innovations in governance 

reform in Asia. United Nations University Press Tokyo.  

 
Chiewchan, K., Anthony, P., Birendra, K., & Samarasinghe, S. (2020). Improving water 

allocation using multi-agent negotiation mechanisms. In Agents and Multi-agent 
Systems: Technologies and Applications 2019 (pp. 105-115). Springer.  

 
Climate Data.org. (2020). Invercargill climate. https://en.climate-data.org/oceania/new-

zealand/southland/invercargill-
5715/#:~:text=The%20average%20annual%20temperature%20is,inch%20of%20
precipitation%20falls%20annually 

 
Close, M., & Humphries, B. (2019). National survey of pesticides and Emerging Organic 

Contaminants (EOCs) in groundwater 2018. https://www.esr.cri.nz/assets/National-
Survey-of-Pesticides-and-EOCs-in-GW-Report-for-RC-v2.pdf 

 
Cullen, R., Hughey, K., & Kerr, G. (2006). New Zealand freshwater management and 

agricultural impacts. Australian Journal of Agricultural and Resource Economics, 50(3), 
327-346. https://doi.org/10.1111/j.1467-8489.2006.00338.x  

 
da Cruz, N. F., Tavares, A. F., Marques, R. C., Jorge, S., & De Sousa, L. (2016). Measuring local 

government transparency. Public Management Review, 18(6), 866-893.  

 
Das, R., Laishram, B., & Jawed, M. (2019). Public participation in urban water supply projects: 

The case of South-West Guwahati, India. Water Research, 165, 114989. 
https://doi.org/https://doi.org/10.1016/j.watres.2019.114989  

 
Davis, M., & Threlfall, J. (2006). Integrated water resource management in New Zealand: 

legislative framework and implementation. Journal of Contemporary Water Research 
and Education, 135, 86-99. https://doi.org/10.1111/j.1936-
704X.2006.mp135001011.x  

 
de França Doria, M. (2009). Factors influencing public perception of drinking water quality. 

Water Policy, 12(1), 1-19. https://doi.org/10.2166/wp.2009.051  

 
De Stefano, L., Hernández-Mora, N., López-Gunn, E., Willaarts, B., & Zorrilla-Miras, P. (2012). 

Public participation and transparency in water management. Water, agriculture and 
the environment in Spain: Can we square the circle, 217-225.  

 
Dodson, G., & Palliser, A. (2016). Advancing practical theory in environmental 

communication: A phronetic analysis of environmental communication in New 

https://en.climate-data.org/oceania/new-zealand/southland/invercargill-5715/#:~:text=The%20average%20annual%20temperature%20is,inch%20of%20precipitation%20falls%20annually
https://en.climate-data.org/oceania/new-zealand/southland/invercargill-5715/#:~:text=The%20average%20annual%20temperature%20is,inch%20of%20precipitation%20falls%20annually
https://en.climate-data.org/oceania/new-zealand/southland/invercargill-5715/#:~:text=The%20average%20annual%20temperature%20is,inch%20of%20precipitation%20falls%20annually
https://en.climate-data.org/oceania/new-zealand/southland/invercargill-5715/#:~:text=The%20average%20annual%20temperature%20is,inch%20of%20precipitation%20falls%20annually
https://www.esr.cri.nz/assets/National-Survey-of-Pesticides-and-EOCs-in-GW-Report-for-RC-v2.pdf
https://www.esr.cri.nz/assets/National-Survey-of-Pesticides-and-EOCs-in-GW-Report-for-RC-v2.pdf
https://doi.org/10.1111/j.1467-8489.2006.00338.x
https://doi.org/https:/doi.org/10.1016/j.watres.2019.114989
https://doi.org/10.1111/j.1936-704X.2006.mp135001011.x
https://doi.org/10.1111/j.1936-704X.2006.mp135001011.x
https://doi.org/10.2166/wp.2009.051


56 

Zealand. In J. Goodwin (Ed.), Confronting the Challenges of Public Participation and 
Decisionmaking in Environmental, Planning and Health Decision-Making. Proceedings 
of the Iowa State University Summer Symposia on Science Communication (pp. 19-38). 
https://unitec.researchbank.ac.nz/bitstream/handle/10652/3857/2016%20DODS
ON%20%2b%20PALISER.pdf?sequence=3&isAllowed=y  

 
Dungumaro, E. W., & Madulu, N. F. (2003). Public participation in integrated water resources 

management: the case of Tanzania. Physics and Chemistry of the Earth, Parts A/B/C, 
28(20), 1009-1014. https://doi.org/https://doi.org/10.1016/j.pce.2003.08.042  

 
Dupont, D. P. (2005). Tapping into consumers' perceptions of drinking water quality in 

Canada: capturing customer demand to assist in better management of water 
resources. Canadian Water Resources Journal, 30(1), 11-20. 
https://doi.org/10.4296/cwrj300111  

 
Environment Southland. (2010). Our ecosystems - Southland water 2010: Part 2. 

https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/
environment/water/our-ecosystems.pdf 

 
Environment Southland. (2015). Water quality in Southland. 

https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/
environment/water/Water%20Quality%20in%20Southland%20web.pdf 

 
Environment Southland. (2020). Southland's streams and rivers: A guide to understanding 

stream and river ecosystem health monitoring. 
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/
environment/water/rivers-and-
streams/documents/Southland%27s%20Streams%20and%20Rivers.pdf 

 
Environment Southland. (n.d.-a). About Southland. 

https://www.es.govt.nz/community/about-southland 

 
Environment Southland. (n.d.-b). Water: Southland water story. 

https://www.es.govt.nz/environment/water 

 
Etikan, I. (2016). Comparison of Convenience Sampling and Purposive Sampling. American 

Journal of Theoretical and Applied Statistics, 5(1). 
https://doi.org/10.11648/j.ajtas.20160501.11  

 
European Environment Agency. (2014). Public participation: contributing to better water 

management. Experiences from eight case studies across Europe. 
https://www.ecologic.eu/sites/files/publication/2014/eea_03_2014_public_partici
pation.pdf 

https://unitec.researchbank.ac.nz/bitstream/handle/10652/3857/2016%20DODSON%20%2b%20PALISER.pdf?sequence=3&isAllowed=y
https://unitec.researchbank.ac.nz/bitstream/handle/10652/3857/2016%20DODSON%20%2b%20PALISER.pdf?sequence=3&isAllowed=y
https://doi.org/https:/doi.org/10.1016/j.pce.2003.08.042
https://doi.org/10.4296/cwrj300111
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/our-ecosystems.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/our-ecosystems.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/Water%20Quality%20in%20Southland%20web.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/Water%20Quality%20in%20Southland%20web.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/rivers-and-streams/documents/Southland%27s%20Streams%20and%20Rivers.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/rivers-and-streams/documents/Southland%27s%20Streams%20and%20Rivers.pdf
https://www.es.govt.nz/repository/libraries/id:26gi9ayo517q9stt81sd/hierarchy/environment/water/rivers-and-streams/documents/Southland%27s%20Streams%20and%20Rivers.pdf
https://www.es.govt.nz/community/about-southland
https://www.es.govt.nz/environment/water
https://doi.org/10.11648/j.ajtas.20160501.11
https://www.ecologic.eu/sites/files/publication/2014/eea_03_2014_public_participation.pdf
https://www.ecologic.eu/sites/files/publication/2014/eea_03_2014_public_participation.pdf


57 

 
FAO. (2016). AQUASTAT Main Database 

http://www.fao.org/nr/water/aquastat/data/query/index.html?lang=en  

 
Fenemor, A., Davie, T., & Markham, S. (2006). Hydrological information in Water Law and 

Policy: New Zealand’s devolved approach to water management. Hydrology and Water 
Law: bridging the gap.  

 
Fenemor, A., Neilan, D., Allen, W., & Russell, S. (2011). Improving water governance in New 

Zealand: stakeholder views of catchment management processes and plans. Policy 
Quarterly, 7. https://doi.org/10.26686/pq.v7i4.4397  

 
Gluckman, P., Bardsley, A., Cooper, B., Howard-Williams, C., Larned, S., Quinn, J., Hughey, K., & 

Wratt, D. (2017). New Zealand’s fresh waters: values, state, trends and human 
impacts.  

 
Grimmelikhuijsen, S. (2012). Linking transparency, knowledge and citizen trust in 

government: An experiment. International Review of Administrative Sciences, 78(1), 
50-73.  

 
Grimmelikhuijsen, S., Porumbescu, G., Hong, B., & Im, T. (2013). The effect of transparency on 

trust in government: A cross‐national comparative experiment. Public administration 
review, 73(4), 575-586.  

 
Grimmette, K. A. (2014). The impacts of environmental education on youth and their 

environmental awareness.  

 
Groves, R. M., Fowler Jr, F. J., Couper, M. P., Lepkowski, J. M., Singer, E., & Tourangeau, R. 

(2011). Survey methodology (Vol. 561). John Wiley & Sons. 
http://alraziuni.edu.ye/book1/nursing/ebooksclub.org__Survey_Methodology__Wile
y_Series_in_Survey_Methodology_.pdf  

 
Gunningham, N., & Holley, C. (2016). Next-generation environmental regulation: Law, 

regulation, and governance.  

 
Hall, D. M., Gilbertz, S. J., Anderson, M. B., & Ward, L. C. (2016). Beyond “buy-in”: designing 

citizen participation in water planning as research. Journal of Cleaner Production, 133, 
725-734. https://doi.org/https://doi.org/10.1016/j.jclepro.2016.05.170  

 
Hurlimann, A. (2011). Household use of and satisfaction with alternative water sources in 

Victoria Australia. Journal of Environmental Management, 92(10), 2691-2697. 
https://doi.org/https://doi.org/10.1016/j.jenvman.2011.06.007  

http://www.fao.org/nr/water/aquastat/data/query/index.html?lang=en
https://doi.org/10.26686/pq.v7i4.4397
http://alraziuni.edu.ye/book1/nursing/ebooksclub.org__Survey_Methodology__Wiley_Series_in_Survey_Methodology_.pdf
http://alraziuni.edu.ye/book1/nursing/ebooksclub.org__Survey_Methodology__Wiley_Series_in_Survey_Methodology_.pdf
https://doi.org/https:/doi.org/10.1016/j.jclepro.2016.05.170
https://doi.org/https:/doi.org/10.1016/j.jenvman.2011.06.007


58 

 
Innes, J. E., & Booher, D. E. (2018). Planning with complexity: An introduction to collaborative 

rationality for public policy. Routledge.  

 
Invercargill City Council. (2017). Water Activity Management Plan 2017. Invercargill City 

Council. https://icc.govt.nz/wp-content/uploads/2014/10/Water-Activity-
Management-Plan-2017.pdf 

 
Invercargill City Council. (2018). 2018 - 2020 Long Term Plan. https://icc.govt.nz/public-

documents/long-term-plan-2018-2028/ 

 
Invercargill City Council. (n.d.). Water. https://icc.govt.nz/infrastructure/water/ 

 
Jin, M. (2013). Citizen participation, trust, and literacy on government legitimacy: the case of 

environmental governance. Journal of Social Change, 5(1), 2.  

 
Joy, M. (2015). Polluted Inheritance. New Zealand's Freshwater Crisis. Bridget Williams Books.  

 
Karim, M. R., Shelly, A. B., & Biswas, M. (2005). People perception and acceptance of rainwater 

harvesting in a coastal area in Bangladesh. 12th international rainwater catchment 
systems conference, New Delhi, India—November,  

 
Kaye-Blake, B., Schilling, C., Nixon, C., & Destremau, K. (2014). Water management in New 

Zealand: A road map for understanding water value. 
https://nzier.org.nz/static/media/filer_public/d2/ce/d2cef6fa-3b58-4f11-bb0b-
7b2a684ac181/nzier_public_discussion_paper_2014-01_-
_water_management_in_nz.pdf  

 
Kopiyawattage, K. P., & Lamm, A. J. (2017). Using Public Opinions of Water Quality to Provide 

Direction for Extension. Journal of Extension, 55(3), n3.  

 
Larned, S. T., Moores, J., Gadd, J., Baillie, B., & Schallenberg, M. (2020). Evidence for the effects 

of land use on freshwater ecosystems in New Zealand. New Zealand Journal of Marine 
and Freshwater Research, 54(3), 551-591.  

 
LAWA. (2020). Monitored sites in the Oreti River catchment. 

https://www.lawa.org.nz/explore-data/southland-region/river-quality/oreti-river/ 

 
LAWA. (n.d.-a). Southland Region - Surface Water Zone: Lower Oreti Surface Water Zone. 

https://www.lawa.org.nz/explore-data/southland-region/water-quantity/surface-
water-zones/lower-oreti-surface-water-zone/ 

https://icc.govt.nz/wp-content/uploads/2014/10/Water-Activity-Management-Plan-2017.pdf
https://icc.govt.nz/wp-content/uploads/2014/10/Water-Activity-Management-Plan-2017.pdf
https://icc.govt.nz/public-documents/long-term-plan-2018-2028/
https://icc.govt.nz/public-documents/long-term-plan-2018-2028/
https://icc.govt.nz/infrastructure/water/
https://nzier.org.nz/static/media/filer_public/d2/ce/d2cef6fa-3b58-4f11-bb0b-7b2a684ac181/nzier_public_discussion_paper_2014-01_-_water_management_in_nz.pdf
https://nzier.org.nz/static/media/filer_public/d2/ce/d2cef6fa-3b58-4f11-bb0b-7b2a684ac181/nzier_public_discussion_paper_2014-01_-_water_management_in_nz.pdf
https://nzier.org.nz/static/media/filer_public/d2/ce/d2cef6fa-3b58-4f11-bb0b-7b2a684ac181/nzier_public_discussion_paper_2014-01_-_water_management_in_nz.pdf
https://www.lawa.org.nz/explore-data/southland-region/river-quality/oreti-river/
https://www.lawa.org.nz/explore-data/southland-region/water-quantity/surface-water-zones/lower-oreti-surface-water-zone/
https://www.lawa.org.nz/explore-data/southland-region/water-quantity/surface-water-zones/lower-oreti-surface-water-zone/


59 

 
LAWA. (n.d.-b). Southland Region: Water Quantity. https://www.lawa.org.nz/explore-

data/southland-region/water-quantity/ 

 
Madrigal-Ballestero, R., Alpízar, F., & Schlüter, A. (2013). Public perceptions of the 

performance of community-based drinking water organizations in Costa Rica. Water 
Resources and Rural Development, 1-2, 43-56. 
https://doi.org/https://doi.org/10.1016/j.wrr.2013.10.001  

 
Mahler, R. L., Simmons, R., Sorensen, F., & Miner, J. R. (2004). Priority water issues in the 

Pacific Northwest. Journal of Extension, 42(5), 5RIB3.  

 
Maraqa, M. A., & Ghoudi, K. (2016). Public perception of water conservation, reclamation and 

greywater use in the United Arab Emirates. International Proceedings of Chemical, 
Biological and Environmental Engineering, 91, 24-30.  

 
McGonigle, D., Harris, R., McCamphill, C., Kirk, S., Dils, R., Macdonald, J., & Bailey, S. (2012). 

Towards a more strategic approach to research to support catchment-based policy 
approaches to mitigate agricultural water pollution: A UK case-study. Environmental 
Science & Policy, 24, 4-14.  

 
McNeill, J. K. (2008). The public value of regional government: how New Zealand's regional 

councils manage the environment: a dissertation presented in partial fulfilment of the 
requirements for the degree of PhD in Politics at Massey University, Turitea, New 
Zealand Massey University].  

 
Ministry for the Environment. (2004a). Freshwater for a sustainable future: issues and options. 

https://www.mfe.govt.nz/sites/default/files/freshwater-issues-options-dec04.pdf 

 
Ministry for the Environment. (2004b). Water programme of action: Water allocation and use 

https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/water-
allocation-use-jun04.pdf 

 
Ministry for the Environment. (2007). Report by a special tribunal appointed by the Minister 

for the Environment to consider an application for a water conservation order for the 
Oreti River 
https://www.mfe.govt.nz/sites/default/files/media/Oreti%20Water%20Conservati
on%20Order%20Decision_FINAL.pdf 

 
Ministry for the Environment. (2016). Next steps for fresh water: Consultation document. 

https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/next-steps-
for-freshwater.pdf 

https://www.lawa.org.nz/explore-data/southland-region/water-quantity/
https://www.lawa.org.nz/explore-data/southland-region/water-quantity/
https://doi.org/https:/doi.org/10.1016/j.wrr.2013.10.001
https://www.mfe.govt.nz/sites/default/files/freshwater-issues-options-dec04.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/water-allocation-use-jun04.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/water-allocation-use-jun04.pdf
https://www.mfe.govt.nz/sites/default/files/media/Oreti%20Water%20Conservation%20Order%20Decision_FINAL.pdf
https://www.mfe.govt.nz/sites/default/files/media/Oreti%20Water%20Conservation%20Order%20Decision_FINAL.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/next-steps-for-freshwater.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/next-steps-for-freshwater.pdf


60 

 
Ministry for the Environment. (2020). Our Freshwater 2020. 

https://www.mfe.govt.nz/publications/environmental-reporting/our-freshwater-
2020 

 
Ministry for the Environment, & Stats NZ. (2020). New Zealand’s environmental reporting 

series: our freshwater 2020. 
https://www.mfe.govt.nz/sites/default/files/media/Environmental%20reporting/
our-freshwater-report-2020.pdf 

 
New Zealand Business Council for Sustainable Development. (2008). A best solution for New 

Zealand's water problems. 
https://www.sbc.org.nz/__data/assets/pdf_file/0005/99419/A-Best-Use-Solution-
for-NZs-Water-Problems.pdf 

 
New Zealand Government. (2020). National Policy Statement for Freshwater Management 

2020. 
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-
policy-statement-for-freshwater-management-2020.pdf 

 
Newing, H. (2010). Conducting research in conservation: social science methods and practice. 

Routledge.  

 
Nyce, O. (2008). Water Markets under the Resource Management Act 1991: Do they hold water? 

http://www.nzlii.org/nz/journals/CanterLawRw/2008/5.html#fn0  

 
O'Connor, R. E., Bard, R. J., & Fisher, A. (1999). Risk perceptions, general environmental 

beliefs, and willingness to address climate change. Risk Analysis, 19(3), 461-471.  

 
OECD. (2003). Key issues and recommendations for consumer protection: Affordability, social 

protection, and public participation in urban water sector reform in Eastern Europe, 
Caucasus and Central Asia. https://www.oecd.org/env/outreach/14636760.pdf 

 
Office of the Auditor-General. (2020). Reflecting on our work about water management. 

https://oag.parliament.nz/2020/water-management/docs/water-management.pdf 

 
Olmstead, S. M., & Stavins, R. N. (2009). Comparing price and nonprice approaches to urban 

water conservation. Water Resources Research, 45(4). 
https://doi.org/10.1029/2008wr007227  

 

https://www.mfe.govt.nz/publications/environmental-reporting/our-freshwater-2020
https://www.mfe.govt.nz/publications/environmental-reporting/our-freshwater-2020
https://www.mfe.govt.nz/sites/default/files/media/Environmental%20reporting/our-freshwater-report-2020.pdf
https://www.mfe.govt.nz/sites/default/files/media/Environmental%20reporting/our-freshwater-report-2020.pdf
https://www.sbc.org.nz/__data/assets/pdf_file/0005/99419/A-Best-Use-Solution-for-NZs-Water-Problems.pdf
https://www.sbc.org.nz/__data/assets/pdf_file/0005/99419/A-Best-Use-Solution-for-NZs-Water-Problems.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-policy-statement-for-freshwater-management-2020.pdf
https://www.mfe.govt.nz/sites/default/files/media/Fresh%20water/national-policy-statement-for-freshwater-management-2020.pdf
http://www.nzlii.org/nz/journals/CanterLawRw/2008/5.html#fn0
https://www.oecd.org/env/outreach/14636760.pdf
https://oag.parliament.nz/2020/water-management/docs/water-management.pdf
https://doi.org/10.1029/2008wr007227


61 

Özerol, G., & Newig, J. (2008). Evaluating the success of public participation in water 
resources management: five key constituents. Water Policy, 10(6), 639-655. 
https://doi.org/10.2166/wp.2008.001  

 
Paddy, L., Satherley, D., & Tukia, A. (2019, December 21). E.coli found in Christchurch water. 

Newshub. https://www.newshub.co.nz/home/new-zealand/2019/12/e-coli-found-
in-christchurch-water.html 

 
Pahl-Wostl, C., Craps, M., Dewulf, A., Mostert, E., Tabara, D., & Taillieu, T. (2007). Social 

learning and water resources management. Ecology and society, 12(2).  

 
Parvin, P. (2018). Democracy without participation: A new politics for a disengaged era. Res 

Publica, 24(1), 31-52. https://doi.org/10.1007/s11158-017-9382-1  

 
Phillips, L., Carvalho, A., & Doyle, J. (2012). Citizen voices: performing public participation in 

science and environment communication. Intellect Books. 
https://www.researchgate.net/publication/288984814_Citizen_voices_performing_
public_participation_in_science_and_environment_communication  

 
Porumbescu, G. A. (2013). Assessing the link between online mass media and trust in 

government: Evidence from Seoul, South Korea. Policy & Internet, 5(4), 418-443.  

 
Priscoli, J. D. (2004). What is public participation in water resources management and why is 

it important? Water International, 29(2), 221-227. 
https://doi.org/10.1080/02508060408691771  

 
Ricart, S., Olcina, J., & Rico, A. M. (2019). Evaluating public attitudes and farmers’ beliefs 

towards climate change adaptation: Awareness, perception, and populism at 
European level. Land, 8(1), 4.  

 
Rolston, A., Jennings, E., & Linnane, S. (2017). Water matters: An assessment of opinion on 

water management and community engagement in the Republic of Ireland and the 
United Kingdom. PloS one, 12(4). https://doi.org/10.1371/journal.pone.0174957  

 
Scarsbrook, M., & Melland, A. (2015). Dairying and water-quality issues in Australia and New 

Zealand. Animal Production Science, 55(7), 856-868.  

 
Shreve, C., Begg, C., Fordham, M., & Müller, A. (2016). Operationalizing risk perception and 

preparedness behavior research for a multi-hazard context. Environmental Hazards, 
15(3), 227-245. https://doi.org/10.1080/17477891.2016.1176887  

 

https://doi.org/10.2166/wp.2008.001
https://www.newshub.co.nz/home/new-zealand/2019/12/e-coli-found-in-christchurch-water.html
https://www.newshub.co.nz/home/new-zealand/2019/12/e-coli-found-in-christchurch-water.html
https://doi.org/10.1007/s11158-017-9382-1
https://www.researchgate.net/publication/288984814_Citizen_voices_performing_public_participation_in_science_and_environment_communication
https://www.researchgate.net/publication/288984814_Citizen_voices_performing_public_participation_in_science_and_environment_communication
https://doi.org/10.1080/02508060408691771
https://doi.org/10.1371/journal.pone.0174957
https://doi.org/10.1080/17477891.2016.1176887


62 

Siegrist, M., & Gutscher, H. (2006). Flooding Risks: A comparison of lay people's perceptions 
and expert's assessments in Switzerland. Risk Analysis, 26(4), 971-979. 
https://doi.org/10.1111/j.1539-6924.2006.00792.x  

 
Singh-Ladhar, J. (2020). Water allocation law in New Zealand: Lessons from Australia. 

Routledge.  

 
Singh, C., Osbahr, H., & Dorward, P. (2018). The implications of rural perceptions of water 

scarcity on differential adaptation behaviour in Rajasthan, India. Regional 
Environmental Change, 18(8), 2417-2432. https://doi.org/10.1007/s10113-018-
1358-y  

 
Soma, K., & Haggett, C. (2015). Enhancing social acceptance in marine governance in Europe. 

Ocean & Coastal Management, 117, 61-69. 
https://doi.org/https://doi.org/10.1016/j.ocecoaman.2015.11.001  

 
Southland District Council. (n.d.). Water. https://www.southlanddc.govt.nz/my-

property/water/ 

 
Stats NZ. (2014). Groundwater Pesticides. 

http://archive.stats.govt.nz/browse_for_stats/environment/environmental-
reporting-series/environmental-indicators/Home/Fresh%20water/groundwater-
pesticides 

 
Stats NZ. (2017). Annual and seasonal rainfall. 

http://archive.stats.govt.nz/browse_for_stats/environment/environmental-
reporting-series/environmental-indicators/home/atmosphere-and-climate/annual-
rain.aspx 

 
Stats NZ. (2020). Agricultural and horticultural land use. 

http://archive.stats.govt.nz/browse_for_stats/environment/environmental-
reporting-series/environmental-indicators/Home/Land/land-use.aspx 

 
Tadaki, M., Sinner, J., Stahlmann-Brown, P., & Greenhalgh, S. (2020). Does collaborative 

governance increase public confidence in water management? Survey evidence from 
Aotearoa New Zealand. Water Alternatives, 13(2), 302-323.  

 
Tantoh, H., & Simatele, M. (2016). Community-based water resource management in North-

west Cameroon: the role of potable water supply in community development. The 
South African geographical journal, being a record of the proceedings of the South 
African Geographical Society, 99. https://doi.org/10.1080/03736245.2016.1208589  

 

https://doi.org/10.1111/j.1539-6924.2006.00792.x
https://doi.org/10.1007/s10113-018-1358-y
https://doi.org/10.1007/s10113-018-1358-y
https://doi.org/https:/doi.org/10.1016/j.ocecoaman.2015.11.001
https://www.southlanddc.govt.nz/my-property/water/
https://www.southlanddc.govt.nz/my-property/water/
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Fresh%20water/groundwater-pesticides
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Fresh%20water/groundwater-pesticides
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Fresh%20water/groundwater-pesticides
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/home/atmosphere-and-climate/annual-rain.aspx
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/home/atmosphere-and-climate/annual-rain.aspx
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/home/atmosphere-and-climate/annual-rain.aspx
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Land/land-use.aspx
http://archive.stats.govt.nz/browse_for_stats/environment/environmental-reporting-series/environmental-indicators/Home/Land/land-use.aspx
https://doi.org/10.1080/03736245.2016.1208589


63 

Toepoel, V. (2016). Doing Surveys Online. https://doi.org/10.4135/9781473967243  

 
van Ast, J. A., & Gerrits, L. (2016). Public participation, experts and expert knowledge in water 

management in the Netherlands. Water Policy, 19(1), 115-127. 
https://doi.org/10.2166/wp.2016.253  

 
Veal, D.-T., Sauser Jr, W. I., & Folmar, M. T. (2011). Promoting transparency in local 

governments. Advancing excellence and public trust in government, 21-38.  

 
Welch, E. W., Hinnant, C. C., & Moon, M. J. (2005). Linking citizen satisfaction with e-

government and trust in government. Journal of public administration research and 
theory, 15(3), 371-391.  

 
Whitten, C., Satherley, D., & Hutching, M. (2016, August, 19). Campylobacter confirmed in 

Havelock North water, 4100 affected. Newshub. 
https://www.newshub.co.nz/home/new-zealand/2016/08/havelock-norths-water-
bug-mystery-set-to-be-solved.html 

 

https://doi.org/10.4135/9781473967243
https://doi.org/10.2166/wp.2016.253
https://www.newshub.co.nz/home/new-zealand/2016/08/havelock-norths-water-bug-mystery-set-to-be-solved.html
https://www.newshub.co.nz/home/new-zealand/2016/08/havelock-norths-water-bug-mystery-set-to-be-solved.html


66 

Appendix B 

 

 

 

Faculty of Health, Humanities & Computing 

Graduate Diploma in Environmental Management 

Participant Information Sheet 

Title of project 

Evaluating Social Perceptions, Attitudes and Participation in Water Resource Management 

in Invercargill 

What is the purpose of this research? 

This research is being carried out in partial fulfilment of the requirements for the Graduate 

Diploma in Environmental Management offered by the Southern Institute of Technology 

(SIT), Invercargill. The purpose of this research is to investigate the awareness the 

community has about water threats and the opinions society has about the requirement 

for an alternate or emergency water source in Invercargill. This research will also provide 

a gateway for social awareness on existing water threats in Invercargill. 

Who has approved this research?  

This research has been approved and will be carried out under the jurisdiction of the 

Human Research Ethics Committee (HREC) at SIT. 

Who is organizing and funding this research?  

The study is organized by Chameli Liyanage under the supervision of Dr. Anna Palliser 

from SIT. This project has not received any funding and all costs will be borne by the 

researcher. 
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Why have you been chosen? 

You have been selected to participate in this study as you possess expertise in the subject 

and can provide comprehensive information to aid in the research. You may likewise be a 

delegate from an organisation that is completely or somewhat liable for Invercargill’s 

water supply. 

Do you have to take part?  

Participation in this study is entirely voluntary and you are under no obligation to take 

part. You may wish to withdraw from this study within 14 days of participating and your 

data will immediately be destroyed upon request. If you do not contact me within 14 days, 

I will assume that you do not wish to withdraw. 

What does participation in this research involve? 

This research involves a semi-structured interview that would take place face-to-face at a 

place, date and time convenient for you. You may be given a brief list of topics and issues 

to be discussed on request. Authorisation to record interviews will be obtained from you 

before beginning, and the interviewer may take notes, during or after the interview. The 

meeting should take no longer than 60 minutes.  

Interviews might be followed up with further inquiries in writing if this is approved by 

you. Notes taken during the meeting will be offered, if requested, to incorporate your 

alterations before the information is used in the study.  

You are free to withdraw from the discussion whenever and can refrain from answering 

any question at any time, without prejudice.  

What are the potential benefits of taking part?  

Whilst there are no immediate benefits for participating in this project, once the study is 

completed, the overall findings can be used to gain information on community preferences 

on water supply services and raise awareness on water threats among the society. 

What are the possible disadvantages and risks of taking part? 

None that the researcher is aware of. 
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Will the information you provide be kept confidential?  

Yes. Please be assured that every attempt will be taken to preserve your anonymity and 

privacy during and after the research process. The procedure used for this research is in 

accordance with the rules of the HREC and SIT regulations. Complete confidentiality is 

ensured and participants including groups and organisations will not be named, unless 

consent has been obtained. Only the researcher and the main supervisor will have access 

to the data on the interviews.  

How will the information you provide be stored?  

Data will be securely stored in the supervisor's office for a period of 5 years once the 

project has been completed. After 5 years all raw data will be destroyed in an appropriate 

manner. 

What will happen to the results of the research study?  

The data collected from all the participants will be consolidated, analysed, and the results 

will be used to write a dissertation. The overall findings will be made available to other 

students and staff at SIT and presented to class members through oral presentation, poster 

presentation, written document.  

If you are interested in receiving a copy of the results after the completion, you may 

contact me, Chameli Liyanage, via email    
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Contact for further information 

If you have any questions or thoughts regarding this study, please do not hesitate to 

contact; 

Researcher  

Chameli Liyanage 

   
 

or 

Supervisor 

Dr. Anna Palliser  

   
 

 
 

Complaints 

If you have concerns about the ethical conduct of this research or the researcher, please 

write to the following: 

The Secretary of the Human Research Ethics Committee 

Southern Institute of Technology 
133 Tay Street 
Invercargill, 9840 
New Zealand 
 
Tel:  +64 3 211 2699 

All information is confidential and will be handled as soon as possible. 
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Appendix C 

 

 

 

Faculty of Health, Humanities & Computing 

Graduate Diploma in Environmental Management 

 

Declaration of Consent 

Evaluating Social Perceptions, Attitudes and Participation in Water 

Resource Management in Invercargill 

I have had the scope and nature of the research fully explained to me. Any questions about 

the research have been satisfactorily answered, and I understand that I may request 

further information at any stage. 

I accept and note that: 

1. My participation in this research is entirely voluntary. 

2. I may withdraw from participation within 14 days of the interview without 

explanation, disadvantage or disincentive and my data will immediately be 

destroyed upon request. 

3. I may be given a brief list of topics and issues to be discussed on request. 

4. The interview may be recorded with my consent and the interviewer may take 

notes, during or after the interview. 

5. Interviews may be followed up with further inquiries from the researcher, in 

writing, with my consent. 

6. I am free to withdraw from the discussion whenever and can refrain from 

answering any question at any time, without prejudice. 
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7. Every attempt will be taken to preserve my anonymity, privacy and 

confidentiality throughout and after the research process, and only the researcher 

and the main supervisor will have access to the data on the interview. 

8. This information may be incorporated into the research report, but actual names 

or other characteristics which may lead to identification of me and my 

organisation will not be disclosed, nor appear in any subsequent report, 

presentation or publication without my express consent. 

9. I can view the notes or transcript of my recording on request and alter it as I wish 

for up to 14 days after the interview. 

10. Data will be securely stored in a locked filing cabinet in the supervisor's office for 

a period of 5 years once the project has been completed and that after 5 years all 

raw data will be destroyed in an appropriate manner. 

11. The overall findings will be made available to other students and staff at SIT and 

presented to class members through oral presentation, poster presentation, 

written document.  

12. A copy of the completed research report and/or the overall findings will be made 

available to me, on request, at the conclusion of the research. 

______________________________________________________________________________________________________ 

DECLARATION 

Please strikethrough as appropriate. 

The interview may/may not be recorded. 

The interview may/may not be followed up with further inquiries from the researcher, in 

writing. 

My name and organisation may/may not be disclosed in the research. 
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I have read and understood the information set out on this form and give my informed 

consent to participate in this research project in accordance with the stated terms and 

conditions. 

Name of Research Subject:  Evaluating Social Perceptions, Attitudes and Participation in 

Water Resource Management in Invercargill 

Name of Participant: ________________________________ 

Signature of Participant: ____________________________   Date: _______________________ 

 

Name of Researcher: Chameli Liyanage 

Signature of Researcher: ___________________________   Date: _______________________ 
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Appendix D 

Public Opinion Survey 

Section One 

Evaluating Social Perceptions, Attitudes and Participation in Water Resource 

Management in Invercargill 

Hi! My name is Chameli Liyanage and I am currently studying Environmental Management 
at the Southern Institute of Technology (SIT). If you are a resident of Invercargill and 
above 18 years of age, you meet the requirements to be a participant in this research. 
Participation in this study is entirely voluntary and you are under no obligation to take 
part.  
 
This research is being carried out in partial fulfilment of the requirements for the Graduate 
Diploma in Environmental Management offered by SIT. The purpose of this study is to 
investigate the awareness you have on water threats and the attitude you have towards 
water utilities in Invercargill. 
 
This research has been approved and will be carried out under the jurisdiction of the SIT 
Human Research Ethics Committee (HREC) and is organised under the supervision of Dr. 
Anna Palliser from SIT. This project has not received any funding and all costs are borne 
by me. Please be assured that every attempt will be taken to preserve your anonymity and 
privacy during and after the research process. Only the researcher and the main 
supervisor will have access to the data on the surveys.  
 
This survey should take around 5-10 minutes to complete. The survey period is from 8th 
June 2020 to 31st August 2020. I want to thank you for your participation in this 
questionnaire and I look forward to reading your views and opinions! 
 

Section Two 

Why your opinions matter 

Whether it is for drinking, domestic and industrial use or simply recreation, safe and 
readily available water is a fundamental necessity for all humans and is vital for public 
health. With its abundance of rivers, lakes and reservoirs, New Zealand is relatively rich in 
water by international comparisons. Despite this, there remains various developing 
challenges in the management of our water resources. How its quality is maintained and 
its allocation to users all have implications. Subsequently, the impacts of climate change, 
natural disasters and change in land use add to these challenges. 
When understanding these challenges and how best to approach them, it is imperative to 
understand consumer attitudes. Asking the broader questions will allow insight into 
trends of perception in Invercargill, and consequently provide a base for efficient public 
opinion-based policy reform in water resources management. 
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Section Three 

1. Demographic characteristics of participants 

Tell me a little about yourself! 

These questions help me understand who has responded to this survey and allows me to 
see how various sectors of the community (e.g. of different ages, gender, education 
backgrounds) have different attitudes towards water utilities and awareness of water 
threats. They might seem simple, but these questions are a very important part of any 
survey. 
 

No. Question Response Set 

1 What is your gender? 

a. Male 
b. Female 
c. Prefer not to say 
d. Other (please specify) 

2 
Which category below includes 
your age? 

a. 18-24 
b. 25-34 
c. 35-44 
d. 45-54 
e. 55-64 
f. 65 or older 

3 
What is the highest level of 
education you have completed? 

a. Less than Secondary School 
b. Secondary School 
c. Certificate 
d. Diploma or Advanced Diploma 
e. Bachelor’s Degree or Graduate Diploma  
f. Post-graduate Certificate, Post-graduate 

Diploma or Bachelor’s Honours degree 
g. Master’s Degree 
h. Doctoral Degree 
i. Other (please specify) 

4 

Which of the following 
categories best describes your 
employment status (prior to any 
changes driven by COVID-19)? 

a. Working full-time 
b. Working part-time 
c. Studying full-time 
d. Studying and working part-time 
e. Not employed, looking for work 
f. Not employed, not looking for work 
g. Disabled, not able to work 
h. Retired 
i. Other (please specify) 

5 

Which of the following best 
describes your current 
occupation (prior to any 
changes driven by COVID-19)? 

a. Agriculture and Forestry 
b. Construction 
c. Education 
d. Engineering 
e. Finance or Business 
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No. Question Response Set 
f. Health and Social Services 
g. ICT and Electronics 
h. Recreation, Hospitality & Tourism 
i. Science 
j. Transport 
k. Other (please specify) 

6 
How many years have you lived 
in Invercargill? 

a. All my life 
b. More than 10 years 
c. 5 to 9 years 
d. Less than 5 years 

7 
Do you own or rent your usual 
residence? 

a. Own 
b. Rent 
c. Live with family 
d. Other (please specify) 
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Section Four 

2. Participants’ current use, satisfaction and conservation behaviours of their water 

supply 

Your current water use and satisfaction of the water supply 

These questions tell me about your current water use, experiences and behaviours. It 
doesn't matter if you don't know too much about this topic – I am interested in what you 
think. 
 

No. Question Response Set 

8 
Which of the following best 
represents the primary water 
supply to your home? 

a. Mains water (supplied by my water utility to 
my property) 

b. Bore water on my property 
c. Rainwater tanks on my property 
d. I don’t know – but I think I should know 

more 
e. I don’t know – and I don’t really care 
f. Other (please specify) 

9 

Water piped to homes in 
Invercargill comes from a 
treatment plant, where it is 
purified and made safe to 
drink. Which of the following 
sources do you think supply 
the treatment plant? (Multiple 
answers possible) 

a. Surface water (dams, rivers, reservoirs) 
b. Rainwater tanks at the treatment plant 
c. Groundwater (Water in underground lakes 

and aquifers) 
d. Ocean water with the salt removed 

(desalination) 
e. I don’t know – but I think I should know 

more 
f. I don’t know – but I don’t really care 

a. Other (please specify) 

10 
For water that you drink, do 
you usually: 

b. Drink it straight from the tap 
c. Use tap water after boiling it 
d. Use tap water after filtering it 
e. Buy bottled water 
f. Other (please specify) 

11 

In general, how would you 
describe your satisfaction 
with the quality of your piped 
household water supply? 
 
Odour 
Taste 
Appearance 

a. Very Unsatisfied 
b. Unsatisfied 
c. Neutral 
d. Satisfied 
e. Very Satisfied 

12 
Please rate your overall 
satisfaction of your household 
water supply. 

a. Very Unsatisfied 
b. Unsatisfied 
c. Neutral 
d. Satisfied 
e. Very Satisfied 
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No. Question Response Set 

13 

Have you or someone in your 
household done any of the 
following as part of an 
individual or community 
effort to conserve water or 
preserve water quality? (Mark 
all that apply) 

a. Changed how often you water your yard 
b. Changed use of pesticides, fertilizers, other 

chemicals 
c. Pumped your septic system (if you have one) 
d. Collect and use rainwater 
e. Reduced the amount of water you use (eg. 

Short showers, turned off tap while brushing 
your teeth etc.) 

f. Other (please specify) 

14 
Are there any other relevant 
points you would like to make 
regarding your water supply? 

 

 

Section Five 

3. Participants’ attitudes towards the importance of water and opinions about water 

quality and availability in Invercargill (questions focused on the overall water 

quality and availability, as well as the specific threats to the water source) 

Your opinions on water quality and quantity 

In this set of questions, I ask what you think about the quality of our water and how much 
water is available in Invercargill. Don't spend too long thinking about the answers, but 
rather go with your initial thoughts. There are no right or wrong answers! 
 

No. Question Response Set 

15 

How do you perceive the 
importance of the following issues 
facing the community? 
Providing recreation areas 
Providing public transportation 
Road improvements and 
maintenance 
Protecting water quality and 
quantity 
Protecting forests 
Improving public schools and other 
infrastructure 
Protecting air quality 

a. Not important 
b. Slightly important 
c. No opinion 
d. Very important 
e. Extremely important 

 

16 

How do you perceive the 
importance of water for; 
Aquatic habitat and fishing 
Power generation, commerce, 
and/or industry 

a. Not important 
b. Slightly important 
c. No opinion 
d. Very important 
e. Extremely important 
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No. Question Response Set 
Agriculture, irrigation, and/or 
livestock 
Household (e.g. cooking, drinking 
cleaning) 
Recreation (e.g. boating, swimming) 

17 

How concerned are you about; 
the quantity (having enough) of 
water in Invercargill? 
 
the quality of water in Invercargill?  

a. Very concerned 
b. Concerned 
c. Somewhat concerned 
d. Not concerned at all 
e. Unsure 

18 Please explain your answer above.  

19 
What do you think are the biggest 
threats to Invercargill’s water 
supply? (select up to three) 

a. Global warming and climate change 
b. Run-off from pollutants from land to 

water 
c. Wasteful use by individual consumers 
d. Wasteful use by agriculture 
e. Inadequate infrastructure (eg. 

Leaking pipes) 
f. Toxic algae 
g. Chemical residue from pesticides 
h. Bacteria from livestock 
i. Litter and floating plastics 
j. Other (please specify) 

20 
Would you consider yourself to be 
an environmentally minded person? 

a. Yes 
b. No 
c. Maybe 
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Section Six 

4. Public evaluation of government performance in water management and 

protecting water resources (questions asking about the performance of and trust in 
councils) 

Your attitude towards your water utility 

In this section I ask you some questions about your attitude to your water utility, the 
organisation that supplies your home with water. Some of these questions may sound 
repetitive, but please answer them all, as these are carefully designed to better enable us 
to determine community attitudes. 
I want to stress that no-one apart from me and my supervisor will have access to individual 
survey responses, so please answer as honestly as possible. 
 

No. Question Response Set 

21 
Which organisation(s) do you think is/are 
responsible for your water supply? 
(Multiple answers possible) 

a. Southland District Council 
b. Environment Southland 
c. Invercargill City Council 
d. Private Industry 
e. Myself 
f. Unsure 
g. Other (please specify) 

22 

Thinking about your water supplier, how 
would you rate their performance on the 
following areas? 
 
Keeping you informed of water issues in 
your local area 
Helping your house to become more 
water efficient 
Ensuring resilient water supplies for 
contaminations or earthquakes and other 
natural hazards 
Investing appropriately to manage 
flooding 
Adequately planning for future water 
need 

a. Very good 
b. Good 
c. Average or fair 
d. Poor 
e. Very poor 
f. Unsure 

23 

I believe; 
 
We need stronger laws to protect our 
water quality  
We need stronger laws to protect our 
water quantity  
There is enough protection for drinking 
water in Invercargill 

a. Strongly disagree 
b. Disagree  
c. Neither disagree nor agree 
d. Agree strongly 
e. Agree 
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Section Seven 

5. Participants’ prior and current experiences with community engagement, 

preferred information delivery modes and topics of interest (questions focused on 

participation in public consultations, preferred information delivery modes, topics of 

interest and assessing the level of interest in attending future water-focussed 
community events) 

Your participation in council-related matters 

In this section I look at your experiences engaging with the council and ask how you prefer 
receiving information about your water supply and what information you would prefer. 
 

No. Question Response Set 

24 

Have you ever raised your 
concerns or opinions when asked 
for during the compilation of the 
recent Long-Term Plan of the 
ICC? 

a. Yes 
b. No 
c. I wasn’t aware of any long-term plan 

25 

Have you participated in any 
water-focussed group 
discussions organised by the 
council? 

a. Yes 
b. No 
c. I wasn’t aware of any focus group 

discussions 

26 

If you've selected yes for either of 
the questions above, what were 
the concerns or opinions raised 
by you, if any? 

 

27 

If you've raised concerns or 
opinions for the above, please 
rate your overall satisfaction with 
how they were addressed by the 
council. 

a. Very Unsatisfied 
b. Unsatisfied 
c. Neutral 
d. Satisfied 
e. Very Satisfied  

28 

Based on prior experiences, how 
likely are you to participate in 
these focus groups and 
submission requests in the 
future? 

a. Extremely likely 
b. Likely 
c. Neutral 
d. Not likely 
e. Never 

29 
How much communication do 
you want to receive from your 
water supplier? 

a. A lot more 
b. More 
c. Currently about right 
d. Less 
e. A lot less 
f. Unsure 

30 
How would you prefer to get 
information from your water 
utility? (Select up to three) 

a. Water utility information stall (e.g. At 
fairs or other events) 

b. Water utility public workshop or 
seminar 
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No. Question Response Set 
c. Water utility website 
d. Water utility brochure or leaflet 
e. Print media, radio and/or television 
f. Social media 
g. Other (please specify) 

31 
What information would you 
prefer from you water utility? 
(Multiple choices possible) 

a. Drinking water safety 
b. What to do in emergencies 
c. Ways to conserve water 
d. How to troubleshoot problems at home 
e. How or when utilities will make system 

improvements 
f. Who is responsible for fixing various 

problems 
g. How water is processed or delivered 
h. How the utility is managed or operated 
i. Other (please specify) 

32 

Almost done! If you have any 
other relevant comments you 
would like to make, please state 
them below. 

 

 

Section Eight 

Submit 

Thank you very much for taking your valuable time to complete this questionnaire. 
 

Share this with 5 of your friends! The more responses we get, the more likely our 
community is represented as a whole! 

 
If you would like to know the results of this study or you have any questions or thoughts 

regarding the research, please do not hesitate to contact; 
Me: 

Chameli Liyanage 
   

     
 

or 

My Supervisor: 
Dr. Anna Palliser 
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