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Abstract

Water quality has been gaining attention in New Zealand, and dairy farming is in the
spotlight as one of the contributors to water quality deterioration. This study provides
insight into farmers’ attitudes and behaviour towards water quality and the influence of
social factors on farmers’ decision-making. The Theory of Planned Behaviour and Social
Capital Theory framed this study, and the combination of both theories contributed to
exploring which social factors encourage farmers’ behavioural change and how they shape
farmers’ attitudes. This qualitative study is based on an interpretive approach considering
farmers’ thoughts, feelings, and opinions. Semistructured interviews with five dairy

farmers from Southland were used to collect the data.

Farmers’ behavioural change is shaped by a range of connected social factors, including
values and beliefs, financial resources, information, and education. Also, social networks
and the engagement with community groups influence farmers’ decision-making, besides
improving communication, problem-solving and creating a collective responsibility
between local farmers. Trust combined with social networks plays a key role in knowledge
exchange and acceptance of advice, as farmers need to trust the source of information to
accept and share it with other farmers. This study identified some research areas for future
studies, including extending the study to other areas and agriculture sectors in New
Zealand. Also, this study suggested exploring further the role of informational and financial
incentives on farmers’ behavioural change, besides investigating the influence of culture

on farmers’ attitudes and decision-making.

Keywords: water quality; influence; behavioural change; nutrient loss; external social
factors; internal social factors; decision-making; social network; knowledge exchange;

education.
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Chapter 1. Introduction

1.1. Introduction

The intensification of agriculture and its impacts on water quality has become a priority of
discussion worldwide. Dairy farming activities have been identified in the literature as a high
contributor to water pollution for many reasons, but mainly due to the excess of nutrients from the
use of fertiliser (Baucells et al., 2018; Cosentino et al., 2015; Cummings et al., 2013; Czycholl et
al., 2020). As a result, water quality management has been widely discussed from a scientific
perspective, but the approach to social factors within water quality studies still needs to be
addressed (Bazan et al., 2019; Chau, 2007; Zonderland-Thomassen & Ledgard, 2012). Integrated
Water Resource Management (IWRM) could present a suitable solution as it considers the multiple
bottom lines by evaluating water policies and interventions considering culture, economic,
environmental, and social impacts (White, 2013). IWRM has been rethinking water management
by adopting a decentralised approach that emphasises the stakeholders’ involvement, participation

of the local community, and planners in the decision-making.

Farmers are important decision-makers when managing water pollution, and their voices in the
wider water management discussion are often ignored. Considering that, farmers’ contributions
play an important role in water management, especially because they are a potential source of
change. Furthermore, understanding farmers’ perception of water quality can help achieve
integrated management by identifying social factors that encourage farmers to adopt
environmental changes to improve water quality. However, there is a scarcity of literature
exploring water management that considers a social approach. Thus, this study is designed to
explore Southland dairy farmers’ attitudes and behaviour towards water quality and understand

the influence of social factors on their behavioural change.

1.2. Statement of the problem

Water is a valuable source for human well-being and the global economy. Water quality plays an

important role in the economy, and it affects the availability of freshwater for economic activities,
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such as food production (Food and Agriculture Organization of the United Nations, 2020, p. 14).
In many parts around the world, sectors of the economy, especially the agriculture sector, are
facing problems of getting freshwater because the water quantity available does not meet the water
demand anymore, and the water quality issues have been potentially contributing to this extreme
situation (Owusu-Sekyere et al., 2017a, p. 22).

According to the Food and Agriculture Organization of the United Nations (2017) (FAO), “global
water scarcity is caused not only by the physical scarcity of the resource but also by the progressive
deterioration of water quality in many countries, reducing the quantity of water that is safe to use”
(p. 1). There are many studies on the literature linking farming intensification to water quality
decline by reporting that the major contributors to water pollution are nutrients and sediments from
the poor dairy effluent management and application of fertiliser (Baucells et al., 2018; Cummings
etal., 2013; Payen et al., 2018; Ridoutt et al., 2014; Van-Middelaar et al., 2017).

Integrated water management practices combined with good farming practices are crucial to
minimising risks related to water pollution. Farmers’ willingness and behavioural change relies on
a connected range of social factors (FAO, 2020, p. 23). Other studies claimed that social factors
such as values, beliefs, social networking, and contact with a trusted source also influence farmers’
behavioural change to improve water quality (Blackstock et al., 2010). However, some
organisations which have been embracing water quality improvements argue that much still needs
to be done to support farmers in this transition, since some water interventions require a dynamic
and engaged approach to involve farmers and stimulate their behavioural change through inclusion
(Food and Agriculture Organization of the United Nations, 2020, p. 25).

1.2.1. New Zealand context and background

New Zealand is well known for producing some of the best milk in the world (New Zealand Milk
Products, 2021). Dairying is New Zealand’s largest industry and makes a significant contribution
to the local economy through its export revenue. According to New Zealand Dairy Statistics
(2019), dairy farming contributed over 34% to the economy between 2019 and 2020, making the
dairying sector the most profitable sector compared to the wood, meat, and wine sectors. Besides
that, New Zealand produces three percent of the milk worldwide, holding the world’s largest

exporter position of dairy products (New Zealand Dairy Statistics, 2019). The dairying sector in
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New Zealand is responsible for an impressive employment rate by providing income for more than
49.000 people, and 30.000 of these people are employed to work on dairy farms (New Zealand
Dairy Statistics, 2019).

However, the Ministry for the Environment in New Zealand claims that farming activities have
caused adverse effects on the water quality, and it has been extended to most of the rivers and
some aquifers mainly located around farming areas (Ministry for the Environment, 2019).
Furthermore, according to Ministry for the Environment (2019), the concentration of nutrients and
sediments is fifteen times greater than in normal conditions, which is a risk for human well-being
as it becomes unsafe for drinking and swimming (p. 46). Despite these analyses, the Ministry for
the Environment (2019) claims that the water quality analysed at some locations today can be the
result from many years ago, which means that farming activities from today may not affect the
water quality in the future since farmers have been making progress towards conscious water

management (p. 58).

Considering that, the context of this study is in Southland. The Southland economy was
predominately based on beef, sheep, and deer farming, but the region has been experiencing a
growth in dairy farming in recent years due to changes in the market (Ministry for the
Environment, 2019, p. 58; Southland New Zealand, 2021). The South Island dairy production has
been growing fast, and it currently represents 43% of the total New Zealand milk production (South
Island Dairying, 2021). According to the Ministry for Primary Industries (2017), “farmers are
continually looking at ways to use their farming technology more effectively to improve farm

performance and deliver financial sustainability” (p. 2).

1.3. Research methodoly

The research philosophy of this qualitative exploratory study is interpretivism. Many studies
assessed water quality in dairy farms through a scientific approach, but in some cases, they are not
applicable in social science because they do not consider relevant factors that can influence the
research (Pius & Helmi, 2020, p. 41). Interpretivism is guided “by the belief that social reality is
not objective but highly subjective because it is shaped by our perceptions” (Collis & Hussey,

2009, p. 57). From that sense, through a qualitative design, this study aims to create a richer
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interpretation of dairy farmers and water contexts considering social factors, opinions, attitudes,
and farmers’ behaviour that goes beyond scientific studies seen in the literature (Thornhill et al.,
2016, pp. 140-141). Five dairy farmers participated in this study, and they were selected using a
purposive sampling strategy, a non-random technique based on participants’ personal qualities.
Data were gathered using semistructured interviews and analysed through inductive thematic

analysis.

The chosen area for this study was influenced by the researcher’s background, which is shaped by
project experience with water quality and passion for water subjects. The main motivation for this
research was the interest in exploring suitable solutions to benefit farmers and the environment
and understanding the dynamic of social factors and farmers’ behaviour is a crucial part of the
solution. The researcher believes that an environment of blame and accusation has created a huge
gap between farmers, the public and the government, making the discussion harder, which could
impede any social research about water quality in New Zealand.

1.4. Significance of the study

There is a gap in the literature of studies exploring farmers’ behavioural change, attitudes, and
perceptions towards water management in general, particularly water quality. There are not many
studies published that consider a social approach to understanding farmers’ decision-making, and
some social studies do not have a multidimensional approach considering factors, such as farmers’
beliefs, values, and background. According to Blackstock et al. (2010), “there has been little
research that specifically examines the social-cultural aspects of how stakeholders interpret,
translate and respond to measures designed to mitigate diffuse pollution” (p. 5632). This author
also explains that much research has been done regarding water policies and economic effects, but
there is a scarcity of studies that take a social context to understand how farmers’ behaviour is
shaped in a social environment with different values, beliefs and backgrounds (Blackstock et al.,
2010, p. 5634).

This research contributes to the water quality’s literature by creating an in-depth interpretation of
dairy farmers from Southland in New Zealand. Also, this study provides important evidence to the
broader literature of Integrated Water Resource Management by exploring farmers’ behaviour

towards water quality. Future scientific research will also benefit from this paper by counting on
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farmers’ contribution as important social drivers for water management. Furthermore, this study
supports dairy farmers and policymakers by providing strategic insights and creating a transparent

communication channel between farmers and the public.

The limitation of this research is related to the size of the sample and the limited geographic area
chosen to carry out the study. Thus, the outcomes cannot be generalised to an entire population, as
the variables can vary according to the location. The results and analyses can be applied only to
farmers of this study. Also, as this research adopted an interpretive approach and focused on
participants’ feelings, opinions, experiences, and perceptions, it does not reflect the diversity of all
farmers since others can have different opinions regarding water quality and related subjects

discussed in this study.

1.5. Research question/aim and objectives

This research aims to explore farmers’ attitudes and perceptions towards water quality and the

influence of social factors on farmers’ behavioural change in Southland, New Zealand.
Obijectives:

1. To describe best water quality management practices.
2. To analyse the motivation for change made over the years and its constraints.
3. To describe the main factors that shape farmers’ behaviour and decision-making towards

water quality management.

1.6. Structure of thesis

This thesis is structured in six chapters. Chapter one introduces the research problem to be
explored, research design and methodology selected, and it provides a background and context
from which the study was developed. Chapter two reviews theories that framed this research,
Theory of Planned Behaviour and Social Capital Theory. Furthermore, chapter two provides an
overview of the dairy industry in New Zealand. Chapter three reviews the empirical literature from

a global perspective around social factors and their influence on farmers’ behavioural change,
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besides presenting a literature review regarding key water quality issues and management

practices.

The qualitative research design based on an interpretive approach and the inductive thematic
analysis used in this study is outlined in Chapter four. Chapter five presents the results and
discussion. The results are organised in 4 themes: farmers’ ability and intentions; water quality
best management practices; perception of water quality and social network, sharing of information
and trust. The findings’ discussion compares the findings in this research with the literature. Also,
this section is organised in four subheadings: farmers’ ability, farmers’ willingness, external
factors, and good management practices. Finally, Chapter six presents the conclusion based on this
study’s aim and objectives. Chapter six also discusses the implications of the findings and suggest

recommendations for future research.
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Chapter 2. Theory and Industry Analysis

2.1. Introduction

The theoretical framework used in this study is discussed and reviewed in this chapter. The Theory
of Planned Behaviour and Social Capital Theory presented in this chapter framed the research, and
for that reason, chapter three of this study is based on both theories. Social Capital and the Theory
of Planned Behaviour are not commonly connected in the literature, but both theories share some
similarities, such as networks and social relationships, social trust, and norms in different ways.
Besides that, both theories enable the analysis of behavioural change in different levels, at an

individual level and in a group level, and both are highly significant to this study.

This chapter is divided into two sections, theoretical analysis, and industry analysis. Within the
theoretical analysis section, there are two themes. Firstly, the influence of internal and external
sources on an individual’s behaviour is discussed and how these factors can impact the intention
to act. The second section is regarding the forms of Social Capital in terms of civic engagement or
network, social trust, and norms, and how the transfer of knowledge through social relationships
can affect the adoption of a specific behaviour. The Industry Analysis section is divided into two
themes. Firstly, the history of dairy farming in New Zealand is presented, showing some
connections from the past that still influence farmers’ behaviour in modern days. Secondly, water
quality issues in New Zealand are outlined from a wider perspective, and the role of the

government and some organisations towards water quality improvement is highlighted.

2.2. Theoretical analysis
2.2.1. Behavioural change at the individual level
Theory of Planned Behaviour

The Theory of Planned Behaviour (TPB) has become one of the most cited and influential models
in the literature to describe human social behaviour, which focuses on individuals’ attitudes and
beliefs (Biological Emissions Reference Group, 2018, p. 15). The (TPB) is a social-phychological

model to understand human behavioural intentions and assess how these intentions influence a
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specific behaviour (Adnan et al., 2021, pp. 2-3). According to Ajzen (1991), intentions are defined
as individuals’ motivation to perform a behaviour, and it reflects the willingness to take this action
and the individual decision to engage in that behaviour (p. 181). Ajzen (1991) also claims that “the
stronger the intention to engage in a behaviour, the more likely should be its performance” (p.

181).

According to Ajzen (2006), “human behaviour is guided by three kinds of considerations: i) beliefs
about the likely consequences of the behaviour (behavioural beliefs); ii) beliefs about the
normative expectations of others (normative beliefs); iii) and beliefs about the presence of factors
that may facilitate or impede the performance of the behaviour (ease/difficulty)” (p.1). Behavioural
beliefs can reflect a positive or negative attitude towards the behaviour. Normative beliefs are
influenced by social pressure from external and internal sources (for example, government, non-
governmental organisations, friends and family). Control beliefs or Perceived Behaviour Control
(PBC) produce favourable or unfavourable outcomes depending on external factors that can
influence an individual’s capability to get involved in that behaviour, for example, skills, income
and knowledge (Adnan et al., 2021; Ajzen, 2006, p. 1). The more positive attitudes and subjective
norms are, the better is the self-efficacy or perceived control. Thus, given the control over the
behaviour, individuals tend to follow their intentions in a changing situation, and some authors
assume that “intention is the immediate antecedent of behaviour” (Ajzen, 2006, p. 1). Hence, these
three social-phychological constructs can influence intention towards behaviour, either negatively
or positively.

From the concept of PBC, according to Ajzen (1985), personal problems and external interferences
can influence an individual’s intentions towards an action or decision-making, and behavioural
intention is the effort of having control over the issues that may appear between success and failure
performance (p. 29). To explain in meaningful situations, Ajzen gives an example of a father who
wants to take his son to go fishing at the weekend, and his intentions to perform this behaviour can
be seen through the act of planning to go fishing and the arrangements along the week to do it
(Ajzen, 1985, p. 29). In a different context but using the same analysis in this study, farmers’
behavioural intentions to improve water quality can be interpreted as their effort invested in
implementing changes over the years regarding water management. According to Ajzen (1985),

“social behaviour follows more or less well-developed plans” (p. 36). Thus, the changes over the



Isabella Paiva de Souza, 2020006579

years regarding farming systems, water interventions, and possible existent planning as a goal to

the future represent evidence of behavioural change intentions towards water management.

In general, a person will attempt to perform a behaviour if the possibilities of success outweigh
the failure and based on personal motivations to take this action or change. It is also important to
highlight that the success is a matter of the ability to take control over an external / internal factor
that may interfere, plus the effort invested in performing a certain behaviour (Ajzen, 1985, p. 36).
Besides that, success also depends on a range of factors, such as information, skills, time,
opportunity, and financial abilities (Ajzen, 1985, p. 36). Thus, measuring attitudes towards
behaviour is the key to understanding their beliefs and caring about the behaviour in question
(Bautista & Bayang, 2015). The three considerations that guide human behaviour can be seen in

Figure 1.

Figure 1: Theory of Planned Behaviour (Ajzen, 1991)

Perceived
behavioral
control

2.2.2. Behavioural change at the community level
Social Capital Theory

The concept of Social Capital Theory has become increasingly common in the literature to discuss

social-cultural factors. Social Capital Theory is related to factors that affect behavioural change at
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a collective level (Adler & Kwon, 2002). These forces consist of the networks, norms,
relationships, values, and beliefs that shape the behaviour at a community level and influence the
outcomes of the collective action (Australian Public Service Commission, 2007, p. 17). In this
study, the Social Capital Theory complements farmers’ behavioural change in terms of social
relations and how that can facilitate a certain type of action at a collective level based on farmers’
community. Some important authors lead the studies of social capital in the literature. Coleman
(1988) and Putnam (1995) are examples of valuable sources of contribution to understanding social
capital and its effects on society. According to Coleman (1988),

“Social Capital is defined by its function. It is not a single entity but a variety of different
entities, with two elements in common: they all consist of some aspect of social structures, and

they facilitate certain actions of actors-whether persons or corporate actors-within the structure”
(p. 98).

Putnam (1995), in his study about the consolidation of democracy, focused on social networking
to understand the phenomena of how civic engagement and social- connectedness produce better
results in the community. He defines Social Capital as “features of social organisation such as
networks, norms, and social trust that facilitate coordination and cooperation for mutual benefit”
(Putnam, 1995, p. 2). A single definition does not restrict Social Capital; instead, it includes a
range of social relations determinants that enhance certain behaviours, such as adopting a

management practice change.

Other authors also define Social Capital from different perspectives. For example, Adler and Kwon
(2002) say that Social Capital is the social structure in which favours and benefits are exchanged
(p. 18). Brehm and Rahn (1997) argue that Social Capital is a collective concept based on an
individual’s behaviour (p. 1000). Different definitions of Social Capital can be found in the
literature, and there is a commonality between these definitions regarding network and

relationships, norms, and trust, which are the forms of Social Capital discussed in most studies.
Forms of Social Capital: civic engagement (network), norms and social trust

Putnam (1995), argued that norms and networks generate better results in different and multiple

contexts such as schools, government, crime rate and economic development by improving an

10
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individual’s behaviour through civic engagement and social connectedness (p. 2). He also claims
that life is less complicated in a community with a high level of Social Capital, and that is because
a social network brings an environment of reciprocity and reinforces social trust between members
(Putnam, 1995, p. 2). In addition to that, Putnam (1995) emphasised the positive effects of social
networks at a community level as they contribute to a transparent communication and solve issues
and dilemmas by creating a mindset based on “collective actions for collective benefits” (pp. 2 -
5). Thus, analysing social networks between farmers of this study enables the identification of
benefits from that social interaction and how it works to solve water quality issues.

The other form of social capital analysed by Putnam (1995) is regarding social trust. According to
him, “social connectedness and civic engagement have tacitly assumed that all the forms of social
capital discussed are themselves coherently correlated across individuals” (p. 8). He also claims
that individuals who belong to an organisation or a group are more likely to get involved in politics,
engage with neighbours, and be more trusting (Putnam, 1995). It is important to mention the
correlation between social trust and education and social trust and civic engagement or social
network. The education level has risen while social trust decreases (Putnam, 1995, p. 8). Also,
social trust and social networks are strongly connected. The number of associated members in a

community is directly proportional to expressing social trust between peers (Putnam, 1995, p. 8).

Brehm and Rahn (1997) make similar assumptions regarding civic engagement and social trust.
According to them, “the more citizens participate in their communities, the more they learn to trust
others; the greater trust that citizens hold for others, the more likely they are to participate” (p.
1002). The dynamics that maintain civic engagement and social trust have relevant effects on the
level of confidence from citizens towards political organisations, and individuals who express
social trust to others have higher levels of confidence in political institutions (Brehm & Rahn,
1997, p. 1003). Furthermore, compliance based on fear is an inefficient approach, and individuals
are more likely to behave themselves based on internalised norms (Putnam, 1993). It is important
to contextualise the motivations for change in this study, which aims to analyse if the reasons for

farmers change behaviour are more related to internalised norms or beliefs or based on regulations.

Coleman (1988) also agrees with the correlation between trustiness and network. According to

him, constant participation leads to a greater trust in one another. He also emphasised the idea that
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a group with a high level of trustworthiness is more likely to be successful than a group without
that trustworthiness (Coleman, 1988, p. 101). From a different perspective, he also introduced trust
in terms of obligations and expectations. According to his study, whenever there is a high level of
trust in a social environment, obligations will be repaid, creating a rotation-credit cycle that keeps

members united and motivated to help each other (Coleman, 1988, p. 102).

Finally, social norms are social expectations about what is accepted or not in a particular context,
and they are defined and reinforced by society through a collective sharing of beliefs and values.
Both Coleman (1988) and Putnam (1995) mentioned the importance of social norms in their
studies. From Coleman’s perspective, social norms are outcome-oriented since they are
accompanied by rewards or punishments (Claridge, 2020; Coleman, 1988). He further argues that
norms are internalised or socially supported in some cases, and regardless of being internal or
external, “norms of this sort are important in overcoming the public goods problem that exists in
collectivities” (Coleman, 1988, pp. 104-105). From Putnam’s point of view, social norms are not
about individuals’ preferences but collective realisations. He claims that norms potentially
influence democracy and the performance of social institutions, and that influence is based on
mutual obligation and social-collective action (Putnam, 1995, pp. 1-3).

Knowledge exchange and networks

Many studies found in the literature focused on analysing how the social context in which an
individual is embedded can affect their behaviour in terms of transfer of knowledge (Adler &
Kwon, 2002; Coleman, 1988). The flow of information between members, peers, friends and even
neighbours facilitates the action by providing concepts for change (Coleman, 1988, p. 104). The
role those social interactions play in promoting knowledge exchange is relevant to understanding
farmers’ behaviour in this study and the dynamic involved in farmers’ relationships. Some authors
have been exploring this theme in-depth, and they argue that, besides facilitating knowledge that
flows through a network of members, friends or participants, social capital can also create new
knowledge inside that network (Adler & Kwon, 2002; Montoro-Sanchez & Diez-Vial, 2014).
According to Montoro-Sanchez and Diez-Vial (2014), the social network depends on the level of
trust and the type of relationship established to encourage relevant behavioural change, either

individually or in a group of people (p. 278). The level of trust and friendship makes people more
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willing to share knowledge and listen/accept knowledge from others. Also, locally adapted
language, norms, culture and background can affect knowledge exchange by changing the
individual perception about what is important and what is not (Montoro-Sanchez & Diez-Vial,
2014, p. 279).

2.3. Industry analysis
2.3.1. History of dairy farming in New Zealand

Dairy farms started to increase their number in New Zealand in 1969 (Science Learning Hub,
2021). By that time, there were more than 2.3 million cows and around 25000 farmers. From 1990
to 2001, the size of the farms increased from 72 hectares (ha) to 105 ha (Science Learning Hub,
2021). The dairying industry in New Zealand is strongly grounded in social and political factors
as the New Zealand Government promoted a campaign between 1980 and 1990 to attract
immigrants from the United Kingdom to settle in New Zealand due to the shortage of skilled labour
to work on the dairy farms (Baldwin, 2016, p. 6). The New Zealand government was responsible
for establishing measures and shaping the dairy’s industry future by providing financial assistance,
technical advice, setting regulations and standards and giving the power to enable the industry’s

growth through the creation of cooperatives (Baldwin, 2016, p. 15).

There was a suspicious environment between factories and dairy farmers because of a conflict of
interests, as farmers believed that dairy businesses were looking for more than a fair share of their
livelihood (Baldwin, 2016, pp. 17-21). The farmers’ community emerged from the common
feeling of social distrust, and the values of these pioneering days do influence farmers’ behaviour
lately. The bond drives industry’s culture between farmers and the government, since the
government established working closely with farmers (Baldwin, 2016). As a result, the relationship
between farmers and government from the beginning still does influence farmers’ behaviour
nowadays as Baldwin (2016) states that “whenever problems arose, the industry turned to the

government for special treatment” (p. 26).
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2.3.2. Freshwater quality in New Zealand

Environmental concerns about water quality have been putting pressure on the dairy industry and
have changed expectations towards farmers in New Zealand. The impacts of dairy farming have
been extended to outside of farms boundaries. As a result, society has become less tolerant about
the negative impacts of farming, despite acknowledging the dairy industry’s relevant contribution
to the New Zealand economy and society itself (Clark et al., 2007, p. 215). Dairy farming has
intensified over the years, which has also contributed to some environmental issues, especially
regarding water quality. According to Ministry for the Environment (2019), dairy cattle numbers
have increased and “cows produce more urine with a higher nitrogen concentration than sheep”
(p. 52). Besides that, the fertiliser rate has escalated over the years, and nitrogen and phosphorus,
which are the main component of fertiliser, are also the major pollutants of waterways (Ministry
for the Environment, 2019, p. 52). An additional factor to be considered in water quality evaluation
is the farmers’ values and attitudes, as they strongly influence their decision-making and adoption

of measures to control diffuse water pollution (Clark et al., 2007, p. 215).

In response to water quality issues, the government, organisations, and the farming community
have adopted some procedures to improve water quality. According to Dairy NZ (2019), farmers
have made significant progress on their commitment to farming over the last five years, motivated
by the Sustainable Water Accord. This water accord is a voluntary agreement between dairy
farmers and dairy processors to improve the health of waterways in New Zealand by installing
fences, bridges or culverts to avoid dairy cattle crossing over streams (Dairy NZ, 2019).

The government has also been stricter regarding environmental regulations. Recently, the
Freshwater National Policy Statement 2020 and the National Environmental Standards for
Freshwater were released, which providing to local councils instructions on managing farming
activities that can affect the health of catchments and waterways. The primary purpose of these
regulations proposed lately is to make mandatory the adoption of a farm environmental plan in
every farm in NZ, to control high-risk farming practices such as winter grazing and nitrogen

pollution (New Zealand Government, 2020).

Fonterra also has made important decisions towards water quality improvements. As a result of

the new environmental regulations proposed by the government in 2020, Fonterra has launched a
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guide for its supplier’s farmers focused on the environmental management practices managed by
sustainable dairying advisors (Farm Source Sustainable Dairying, 2020a). According to Farm
Source Sustainable Dairying (2020b), the programme was developed especially for Fonterra’s
farmers to help them meet the new standards by having specialised support to adopt best

management practices for their farmers.

2.4. Summary

Behavioural change achievements result from combining intentions and the ability to execute that
behaviour, and the success to perform a specific behaviour is strongly influenced by internal and
external sources, such as information, time, financial resources, skills, opportunity, and effort.
Analyzing farmers’ intentions towards water quality improvement is a way to weigh what is a
priority for them and what has been a barrier. Possessing a well-developed plan or big
achievements in the past that still reverberates can be relevant evidence of farmers’ efforts to

change water management and adopt good management practices.

Network, trust, and norms are significant social factors that influence farmers’ behaviour. An
individual’s behaviour is positively influenced through social connectedness and civic engagement
in the community. Social trust and social networks are strongly linked, as individuals who belong
to a group tend to be more trusting and accept the adoption of new procedures / new actions more
easily. Norms are about social expectations of what is accepted and what is not, influencing

behavioural change in terms of rewards and punishment.

Finally, knowledge exchange through social networks facilitates the action by providing concepts
for change. However, some social factors, such as background, information and trust can influence
an individual’s perception of sharing information. Also, to which degree the transfer of knowledge
influences their decision-making and based on which factors they judge information as reliable is

part of this research.

Thus, the Theory of Planned Behaviour and the Theory of Social Capital contribute to addressing
this study’s three objectives proposed. By applying the Theory of Planned Behaviour, this study
analysed the influence of social factors such as, financial resources, education, skills, and

information on farmers’ behavioural change, besides describing good management practices and
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changes adopted over the years. The Theory of Social Capital contribute to describing the main

social factors which shape farmers’ decision-making in this study.
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Chapter 3. Literature Review

Material from the same author submitted as part of the requirements for MGTO04 is included in this

literature review.

3.1. Introduction

The decline of water quality has been gaining attention due to the high load of nutrients in
waterways. The increasing need to understand farmers’ behaviour and how to engage them to
mitigate diffuse water pollution has become a priority of research. This literature review is
structured into two themes, and it mainly discusses the factors that influence farmers’ behavioural
change and water quality in dairy farming. Firstly, it explores critical environmental issues of water
pollution from dairy farming activities and discusses good management practices highlighted in
the literature. The second theme is regarding critical factors that affect farmers’ behaviour, which
is divided into three topics. The first one is about farmers’ ability to perform a specific behaviour.
The second topic relates to farmers’ willingness to adopt a new practice, such as intention and
perceived easiness. Finally, it examines the literature regarding how broader social interaction can

influence farmers’ decision making.

3.2. key water quality issues and good management practices in the
global dairy farming context

Globally, a high load of nutrients from farm activities into waterways can decrease the quality and
health of freshwater. Freshwater eutrophication, which results from a high load of nutrients into
the waterway, has been widely used in studies focused on dairy farming as a characterisation factor
to quantify water pollution (Chau, 2007; Hu et al., 2018; Zonderland-Thomassen et al., 2014). A
study by Cummings et al. (2013) that was carried out in the United States of America (USA) found
that water pollution originating from crop production was much higher than dairy herb (p. 87).
Likewise, Masoni et al. (2012) claimed that 97% of freshwater eutrophication was associated with
nitrogen from farm operation, and 2% were from dairy processing through the discharge of
wastewater (pp. 154-155). They also found that “emissions of nitrogen account for more than 80%

of total eutrophication potential, which is mainly from chemical and organic fertiliser use” (Masoni
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etal., 2012, p. 155). Similarly, Tomasevic et al. (2014) assessed the environmental impacts of milk
production in seven dairy farms located in Serbian, and they assured that the highest freshwater
pollution was associated with the production of raw milk at the farm level (p. 67). They claimed
that the main contributor was the loss of nitrogen that happened through the use of fertiliser on the

farm (Tomasevic et al., 2014, p. 68).

A New Zealand study by Zonderland-Thomassen et al. (2014) regarding the environmental
impacts of livestock production collected data from 426 farms during one year and showed that
most of the water pollution was related to nitrogen leaching and phosphorous runoff from the
paddocks (p. 258). These findings are supported by Baucells et al. (2018), who conducted research
on a dairy farm in Catalonia and found that 99% of the impacts were related to feeding production.
They claimed that feeding production contributed 59% to water eutrophication through emissions
of phosphorous and nitrogen (Baucells et al., 2018, pp. 1323-1325). A study conducted by
Czycholl et al. (2020) in German also analysed crop production to find its contribution to
freshwater eutrophication. They found that crop production contributed to freshwater

eutrophication through losses of phosphorous and nitrogen (Czycholl et al., 2020, pp. 6-8).

The practices proposed in the literature to reduce water quality deterioration are controversial.
Some examples in the literature suggest areas of improvement such as reducing fertiliser in
production, having appropriate manure management, wetlands, planting and fencing (Cummings
et al., 2013; Drizo et al., 2015; Hu et al., 2018). However, according to a New Zealand study by
Doole and Romera (2015), there is a direct relationship between loss of nitrogen and high milk
production, and they claimed that the combination of low leaching of nitrogen and milk output is
not profitable (p. 20). From another standpoint, Smith et al. (2018) argued that “improving the
management of nitrogen is a way to increase profitability and reduce nitrogen losses to the
environment” (p. 275). After testing seven fertiliser strategies in different farms, they claimed that
fertilisers should be according to the seasons of the year rather than having a fixed strategy for the
entire year (Smith et al., 2018, p. 279). Smith et al. (2018) also found that strategies based on the
modified seasonal approach were more productive than the conventional or flat rate strategy due

to less fertiliser application with lower nitrogen losses (p. 279).
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A relevant gap in the literature was identified through those qualitative studies regarding water
quality in dairy farms mentioned above, as they do not consider farmers’ contributions to analysing
not only the cause of water deterioration but also the analyse of “why” the loss of nutrients in
waterways is a common issue, “what” are the difficulties of water quality management, and “how”

to overcome these issues from a social perspective.

3.3. Key factors influencing farmer’s behavioural change

3.3.1. Internal factors (Farmers’ ability)

The lack of information is one of the main factors that constrain farmers’ behavioural change. The
role of information and knowledge exchange has been frequently discussed in some studies
considering the adoption of new farming techniques and farmers’ behaviour intention (Amacher
& Feather, 1994; Zhang et al., 2010). For instance, Amacher and Feather (1994) carried out a study
to investigate the role of informational incentives in the adoption of BMP’s to improve water
quality. The authors assessed important variables such as socioeconomic characteristics that can
influence farmers’ decisions (Amacher & Feather, 1994). Their findings showed that as the farmers
become informed, the uncertainty regarding adopting best management practices decreases, and
informational incentives through education may be more effective than direct regulations and
financial support. (Amacher & Feather, 1994, p. 167). From a different perspective, Zhang et al.
(2010) assessed farmers’ acceptance of information, and they found that searching motivation and
experience had a significant effect on the information’s acceptance, which means that farmers who
are willing to look for information voluntarily or who have experienced intake of information more
than once are more likely to accept it (p. 218). The other variables included in that study, such as

gender, age, and income, did not show significant correlations.

Education can affect farmers’ decisions towards adoption and change in the farming systems.
Education level is highly associated with farmers’ behavioural change across the literature (Daxini
et al., 2019; Issa & Hamm, 2017; Sepahvand & Gholamrezai, 2017; Wang et al., 2017). For
instance, Wang et al. (2017) found through their study in Thailand that “a farmer with a relatively
higher education level and a larger household was positively related to all adaptation methods” (p.

680). This finding is supported by Ringler et al. (2011), who reported that farmers with a higher
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level of education and larger families are more likely to perform a specific behaviour and better
adapt in a new context than less-educated farmers with smaller families due to the possession of
resource and capabilities in terms of knowledge and labour for the farming activities (pp. 28-29).
Likewise, Gowda and Dixit (2015) assessed the influence of farmers educational level on
comprehending, acting according to advice and sharing information. They found that farmers with
higher education levels acted better upon instructions of advisors than farmers with lesser
education (Gowda & Dixit, 2015, p. 169). A noticeable finding of this study is that the majority of
the participants shared the advice with other farmers regardless of education level, including all
illiterate participants, 88.6% of the graduate farmers and 78% of the professionally qualified
farmers (Gowda & Dixit, 2015, p. 169). Similarly, a study from New Zealand also evaluated the
role of education and its effect on farmers’ decisions. Their findings showed that farmers with
post-secondary education adopt more technologies than those with secondary education or less
(Whenua, 2019). They also found that years of education were positively related to risk tolerance
in New Zealand (Whenua, 2019, pp. 12-13).

There is also a relationship between farmers’ behavioural change and personal characteristics such
as age and experience. Burton (2014) and Schroeder et al. (2012) claim that these features can
influence farmers’ decision-making in adopting new technologies, the entry in farm-environmental
schemes and farm environmental commitment. Age is seen in the literature as a common factor
that influences the adoption of new technologies to improve farm environmental performance, for
instance, Schroeder et al. (2012) carried out a study in Canada having farmers of different ages,
and they found that farmers had different behaviour and attitudes towards adopting a specific new
agricultural technique. Likewise, other studies also reported similar results suggesting that young
farmers are more likely to engage in environmental programs than older farmers (Burton, 2006;
O'Donoghue et al., 2011; Thenail et al., 2004). From another point of view, Wilson (1997) argued
that there is no difference between age and behavioural change (p. 82), while Thenail et al. (2004)
claimed that younger farmers are more willing to perform a new behaviour towards environmental

issues than older farmers because they want to invest in a long term (p. 241).

From a different perspective, other studies also analysed the influence of experience in farmers’

behavioural change (Atari et al., 2009; Knierim et al., 2006). For instance, Knierim et al. (2006)
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found that higher levels of experience with a specific farming practice tend to decrease the
probability to change farming systems or processes regarding environmental controls (p. 329).
Similar results were found by Atari et al. (2009) in their studies in Nova Scotia. According to them,
participants with a moderate level of experience were more likely to adopt new environmental
measures than high experienced farmers, as they found that farmers with a high level of experience
were more resistant to change and learn new practices than a farmer with a moderate level of
experience (Atari et al., 2009, p. 1273).

The financial resource is an important variable to influence farmers’ attitudes, as they can enable
the adoption of new practices or constraint the change of behaviour due to the lack of money
reserve. For instance, Barnes et al. (2018) found that economic factor (income) had the most
substantial influence on adopting new practices. They claimed that farmers who showed a positive
investment behaviour in the farming systems were more likely to adopt environmental
technologies (Barnes et al., 2018, p. 875). Likewise, Ringler et al. (2011) argued that farm income
strongly contributes to adapt intention since farmers with a higher income are more likely to
commit to changes as they usually have reserve money and enough financial resources to manage
any existent risk of adaption (p. 680). Similar results were found by Adrian et al. (2005), who
reported that some changes in the farming system require a significant investment in capital, time
and learning, and the cost associated with these changes can act as a barrier for smaller farms (p.
261).

From a different perspective, Wilson (1997) claimed that farmers who are not entirely dependent
on farming income do not need to increase profits and are more likely to adopt environmentally
friendly practices. On the other hand, farmers who rely on farm income to provide for their families
may be more willing to adopt environmental practices to increase the probability of additional
income (Wilson, 1997, p. 83). Similarly, Atari et al. (2009) reported that farmers with lower farm
income were less likely to adopt environmental schemes, as they have farming as a part-time job;
thus, part of the family income was an off-farm source (p. 1274). Another example was a study
carried out in Canada by Serman (1999), who analysed factors influencing farmers’ adoption of
soil and water conservation practices. They argued that farmers with higher incomes tend to engage

in environmental innovations as they have financial resources to invest in that innovation (pp. 112-
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113). Additionally, Knierim et al. (2006) found in their study that “cconomic interests are of
eminent importance when farmers think about participation in measures enhancing the
environment” (p. 326), which according to them is not surprising, once farmers need to keep their

business in a positive economic balance.

3.3.2. Theory of Planned Behaviour (Farmers’ willingness)

The intention helps to predict behaviour as it is linked to an individual’s willingness to perform a
behavioural change. For instance, Daxini et al. (2019) carried out a study to analyse drivers of
farmers’ intention to adopt a nutrient management plan (NPM - an environmental measure control
to minimise diffuse water pollution), and understand which factors motivate farmers’ behavioural
change. Their findings showed that farmers had a positive intention to adopt NPM in their farm
systems by showing a positive attitude towards NPM adoption and a positive level of control
related, but farmers also reported a feeling of social pressure to follow an NPM (Daxini et al.,
2019, pp. 431-432). Furthermore, the authors claimed that perceived behaviour control was the
most influential factor of intentions regarding NPM, and farmers’ perception of self-confidence
and easiness to adopt NPM was crucial considering that NPM is a technique that requires skill and
specialist knowledge (Daxini et al., 2019, p. 434). Likewise, Lansink et al. (2014), who performed
a study in Brazil to analyse farmers’ intention to adopt improved natural grassland, found that
attitude, subjective norm, and perceived behavioural control showed a positive correlation with
intention by having more than 50% of the participants willing to adopt this measure in their farms
(p. 170). Their findings also show that two intentions identified as attitude driver were preventing
soil erosion and decreasing feeding cost. Family, friends, neighbours, consultants, and government
were identified as drivers for the subjective norm (social pressure). Finally, the three main drivers
of perceived behavioural control were knowledge, skills and availability of technical assistance
(Lansink et al., 2014, pp. 172-173).

Their surrounded environment highly shapes farmers’ motivation to change. Masser et al. (2005)
carried out a study to investigate the role of farmers’ beliefs in the decision-making about riparian
zone management to improve water quality in Australia. Their findings showed that “strong
intenders endorsed the potential benefits of riparian zone management and downplayed the costs

relative to weak intenders” (Masser et al., 2005, p. 18). In addition to that, stronger intenders were

22



Isabella Paiva de Souza, 2020006579

more willing to comply with normative regulations regarding water quality than weak intenders
because their involvement with environmental groups and catchment groups motivated them to
conform according to their wishes (Masser et al., 2005, p. 18). Also, the findings showed that
strong intenders felt that perceived barriers were less likely to constrain them to perform riparian
zone management, except by the lack of financial resources, which was a typical response between
farmers who had strong intentions to adopt this measure and farmers who did not (Masser et al.,
2005, pp. 18-19). Different results were found by Bielders et al. (2010), who reported that only
attitudes influenced farmers’ intentions to adopt soil management practices and subjective norm
and perceived control were not significant (p. 93). Also, Micha et al. (2018) reassured the
importance of attitudes and perceived behaviour control in farmers’ behavioural change, but they
did not find subjective norms significant driver for farmers’ intention to adopt grazing management

practices in Ireland (pp. 103-104).

There is a gap in the literature identified in the social studies mentioned above, as they did not

consider farmers’ values and beliefs as an important social factor influencing behavioural change.

3.3.3. Social Capital (wider social influence)

Social networks such as local farm community, neighbours, farm consultant and family play a
significant role in adopting good management practices and changing behaviour. The literature
highlights the importance of contact with a trusted source to perform a behavioural change
(Blackstock et al., 2010; Daxini et al., 2019; Engler et al., 2017; Mills et al., 2013). For example,
Engler et al. (2017) conducted a study to assess the effect of social capital on the adoption of
irrigation technology in Chile. Their findings showed that trust and networks positively influence
irrigation technology adoption, and trust and network are positively correlated (Engler et al., 2017,
pp. 225-226). They also reported that “trust and informal networks have a stronger relationship
than formal networks” (p. 225). The authors reported that trust in organisations and water
communities influence the adoption of irrigation technology positively by farmers as trust may
help decrease the perception of risk and insecurity, and the results showed that farmers made their
decisions regardless of informal network and based on benefits offered by formal networks (Engler
etal., 2017, p. 227).
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Moreover, according to Blackstock et al. (2010), behavioural change and the success of sharing
information depend on the individual’s trust in the source of advice, which can be an organisation,
a friend or an advisor (p. 5632). They claim that experience and occupation are key factors to
convince farmers of the source’s reliability, and in-group messages, especially coming from an
individual who has a farming background, are more well accepted by farmers (Blackstock et al.,
2010, p. 5632). For instance, Koppen et al. (2004) discussed the judgment made by farmers
towards scientific information regarding good management practices in Tanzania. This study made
relevant statements regarding the role of scientists in water management. The authors claim that
scientists need to focus on two aspects of water research, action research by conducting studies
and assessments and action advising by integrating various dimensions of policy work, including

stakeholders, farmers and policymakers (Koppen et al., 2004, pp. 148-151).

The social network is a mechanism for accessing resources and information and can contribute to
farmers’ cooperation. For example, Mathijs (2003) conducted a study in the United States to
investigate the farmers’ willingness to adopt an environmental scheme. According to his results,
the social network played a relevant role in farmers’ behavioural change since farmers who were
more open to receiving advice were more likely to adopt environmental techniques to improve
water quality (Mathijs, 2003, pp. 14-15). Likewise, Engler et al. (2019) found that farmers use
different networks for making decisions based on their farming objectives and personal
characteristics. For example, their findings showed that farmers performed different behaviours: -
some farmers who wanted to adopt a high level of innovation made their decisions based on close
contacts such as family members and peers and formal contacts (organisation, consultant advisors,
catchment groups); - some farmers who preferred adopt practices that were validated by others
restricted their decisions based on family and friends network; - finally, there was a group of
farmers who adopted environmental practices and technologies without using much diverse
network (Engler et al., 2019, pp. 56-60).

There is a gap identified in the literature review above regarding the influence of other external
factors on farmers’ behaviour. It was clear through those studies that social interaction influences
farmers’ decision-making, but the other factors involved in that change were ignored, such as

values, beliefs, financial resources, and education. Thus, this study aims to cover a range of social

24



Isabella Paiva de Souza, 2020006579

factors involved in farmers’ behavioural change by combining the Theory of Planned Behaviour

and the Theory of Social Capital.

3.4. Summary

Research’s objectives

This research has three primary objectives to be delivered:

1. To describe best water quality management practices.
2. To analyse the motivation for change made over the years and its constraints.
3. To describe the main factors that shape farmers’ behaviour and decision-making towards

water quality management.

Research’s aim

The research’s objectives are driven by the aim to explore dairy farmers’ attitudes and perceptions
towards water quality and to understand how social factors affect farmers’ behavioural change in
the specific context of Southland, New Zealand. This study used the literature discussed in this
chapter and theories that framed this study, to deliver the research’s objectives and answer the

question.

1. This research describes good water management practices adopted by the participants and
compare these practices with the literature using studies such as Cummings et al. (2013)
and (Hu et al., 2018), which are some of the authors who assessed water pollution in dairy
farms and explored practices to remediate the problem. The common sense in the literature
is that the leading cause of water pollution from farming activities is emissions of nitrogen
and phosphorous, substances found in fertiliser used in crop production. Through
participants’ responses regarding farming systems, wastewater technology and crop
production systems and comparing the results with the literature, this study describes best
water quality management practices adopted by the participants to minimise water quality

issues.
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2. This research used both theories, Theory of Planned Behaviour and Theory of Social
Capital, and authors, such as Ajzen (1991) and Bordieu (1986) to compare the response
from the participants and findings from the literature. Theory of Planned Behaviour argues
that once an individual has an intention to perform a specific behaviour, changes will
happen. However, this theory also highlights the influence of internal and external factors
that can affect both the ability and willingness to take this action, such as information or
knowledge, money reserve, and education. Thus, this study describes and discusses
farmers’ motivations to change and its contrainsts based on theories and findings from the

the literature.

3. This study addresses the third objective by relating its findings with the Theory of Social
Capital and Planned Behaviour and comparing with the literature review. Social Capital
Theory claims that social aspects can encourage or discourage an individual’s behaviour
through sharing information, trust, and social pressure/norms. Individuals feel obligated to
change in favour of a collective purpose or feel more motivated to change through others’
experiences. This study describes the main factors that influence dairy farmers’ decision
making in Southland - New Zealand, based on internal and external factors and different

types of social interaction.

This research explores social aspects related to farmers’ behavioural change to mitigate diffuse
water pollution. There is much evidence of scientific water quality studies in dairy farms
discussing water pollution and its primary sources; however, a scarcity of social studies regarding
water quality involving farmers’ behaviour and perceptions in the literature was noticed. This
research addresses an identified gap in the literature regarding the influence of farmers’ values and
beliefs on behavioural change and other social factors, such as education, experience, and financial
resource, in farmers’ behaviour studies. The lack of both perspectives integrated in common sense,
scientific and social, has increased the gap to remediate water pollution. Based on the literature
reviewed in this chapter, this research investigates the multi-dimensional factors associated with
farmers’ behaviour regarding the changes in farming management practices over the years or other
types of behaviour and perception towards water quality issues. Combining Theory of Planned

Behaviour and Theory of Social Capital, this research considers individual and collective farmers’
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behavioural change to explain how social interactions in the community influence farmers’

behaviour and the influence of internal/external on farmers’ intentions.
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Chapter 4. Methodology

Material from the same author and submitted as part of the requirements for MGTO04 is included

in this chapter

4.1. Introduction

This chapter describes the qualitative research strategy of this research, and it is structured into six
sections. The research philosophy and design are initially outlined, followed by the rationale for
choosing a qualitative exploratory research methodology. Adopting an interpretive approach and
how this philosophy relates to the qualitative design selected for this study is discussed. Likewise,
section three outlines the research method chosen to collect the data. The purpose of the interviews,
and the reason for choosing semistructured interviews using open-ended questions are presented.
This section also contains the discussion about the population and sample size and the rationale
for selecting purposive sampling as a strategy to select the participants. The inductive thematic
approach used to analyse the data is also described. Finally, the following two sections, four and
five, discuss this study’s main limitation followed by ethical considerations that framed this

research.

4.2. Research philosophy and design
The methodology chosen to carry out this study is presented in Table 1.

Table 1 — Research Methodology

Research Overall Design Method Role  of | Kind of | Intended
Philosophy | Approach researcher | data Analysis
collected

Interpretivism | Exploratory | Qualitative | Interviews | Involved Qualitative | Inductive
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The adoption of an interpretive approach in this study focused on the whole experience of being a
farmer, including attitudes, perceptions, behaviour, and the challenges related to water
management in dairy farms, instead of just considering part of the process (Pius & Helmi, 2020,
p. 42). An exploratory study fitted well on this research as its primary purpose was to clarify the
understanding of water management in dairy farms from a different perspective (farmers’
perspective), and to consider relevant social factors that have not been considered before
(Thornhill et al., 2016, pp. 174-175). The qualitative design chosen for this study was explained
by the need to collect data that relies on what is meaningful to the participants, in this case, farmers’
contribution, and creating a different interpretative understanding about water context in dairy
farms in Southland (Thornhill et al., 2016, p. 175).

In accordance with the interpretive approach (Pius & Helmi, 2020, p. 42), the researcher’s
involvement in this study happened by selecting the topic and part of the questions covered in the
interviews, which focused on water management. The data collected was analysed through an
inductive approach, which enabled building a theory that was adequately shaped in the data by
considering farmers’ attitudes and behaviour into a social context (Thornhill et al., 2016, p. 571).
According to Thornhill et al. (2016), “the use of an inductive approach should allow a good “fit”
between the social reality of the participants and the theory that emerges” (p. 571), which means
that a new theory about water management in dairy farms and its impacts was created having social

factors and farmers’ contributions as the main drivers of it.

4.2.1. Research design - Qualitative research

The process of selecting a research methodology is based on the nature of the research problem or
issue to be explored (Creswell & Poth, 2018, p. 45). Qualitative research is appropriate to use “to
identify variables that cannot be easily measured or hear silenced voices” (Creswell & Poth, 2018,
p. 45). This qualitative research was conducted to explore farmers’ behaviour towards water
quality, but most importantly, to hear farmers’ thoughts and opinions and better acknowledge the
issue. According to Thornhill et al. (2016), qualitative research enables meaningful data collection
by exploring the participants’ natural settings in a complex reality (p. 568). Creswell and Poth
(2018), pondered relevant points to conduct qualitative research, but the most important motive is

to use qualitative research to complement quantitative research. The theories and models provided
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in quantitative studies, in some cases, do not fit into reality because they do not consider feeling,
thoughts, behaviour, experience and processes (Creswell & Poth, 2018, p. 46). As a result,
quantitative research through statistical analysis is not entirely able to address the whole
complexity of the problem of this study. Creswell (2013) postulates a qualitative study definition

that justifies the rationale for adopting a qualitative design for this study.

“Qualitative  research  begins with assumptions and the wuse of
interpretive/theoretical framework that inform the study of research problems addressing
the meaning individuals or groups to a social or human problem. To study this problem,
qualitative researchers use an emerging qualitative approach to inquiry, the collection of
data in a natural setting sensitive to the people and places under study, and data analysis
that is both inductive and deductive and establishes patterns or themes. The final written
report or presentation includes the voices of participants, the reflexivity of the researcher,
a complex description and interpretation of the problem, and its contribution to the

literature or a call for change” (Creswell, 2013, p. 44).

Another crucial feature of qualitative research is that the researcher’s role is considered as a
functional instrument within the study. In this study, the researcher focused on exploring the
meaning and participants’ point of view about the problem rather than relying on studies from the
literature (Creswell & Poth, 2018, p. 44). Also, this study explored multiple farmers’ perspectives
regarding water quality, besides sharing diverse points of view. The researcher’s background and

work experience influenced the research’s topic selection and data interpretation.

In the context of this research, individuals’ behaviour and decision-making are socially
constructed. Farming management and land use are changing due to some requirements made by
the government to protect freshwater health (Ministry for Primary Industries, 2021). However, a
range of factors can influence this attitude for change. For instance, farmers’ interactions with
other farmers and organisations may shape farmers’ behaviour and other social factors such as
education, access to information and knowledge, which can be best explored through qualitative
research. Moreover, this study focused on participants’ meanings rather than bringing what was
expressed in the literature to the research. Also, the flexibility of this study contributed to exploring

participants’ emotions, feelings, and opinions.
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Different methodologies were explored for this study, such as mixed methods and quantitative
research, and a range of different methods of data collection (document analysis, interviews,
questionnaire). The rejection of a quantitative approach was due to the nature of the research
objectives aimed for this study since quantitative approach focus on measuring variables to answer
theory-guided research questions, and a survey would not be able to collect meaningful data as the
qualitative approach does (Creswell & Creswell, 2018, p. 147). The mixed-method approach,
which involves collecting both qualitative and quantitative data, is also a useful approach to better
understand the research problem (Creswell & Creswell, 2018, p. 217). However, it was rejected
due to the nature of the research’s aim of this study. This research did not focus on comparing
processes or evaluating outcomes through an explanatory sequential process (Denscombe, 2010,
pp. 150-151).

This study did not want to generalise results to an entire population once social factors and
behaviours are dependent on a range of elements particular to each individual. It was common to
find advantages and disadvantages of each of these methodologies and methods analysed prior
(Creswell & Poth, 2018; Denscombe, 2010). The flexibility provided by qualitative research made
it the most appropriate design for this research to explore this complex phenomenon of water

quality in its specific context in Southland (dairy farmers).
Research philosophy
Interpretive framework — Social constructivism

According to Creswell and Poth (2018), interpretive frameworks are “paradigms or beliefs that the
researcher brings to the process of research, or they may be theories or theoretical orientations that
guide the practice of research” (p. 22). In social constructivism, the questions are broad and
general, as the researcher can listen to what the participants say carefully (Creswell & Poth, 2018,
p. 24). Also, researchers make their interpretations influenced by their experiences and background
(Creswell & Poth, 2018, p. 24). Moreover, adopting an interpretive paradigm can provide an in-
depth understanding of cross-social factors in a specific context creating complex conclusions that
differ from other authors in the literature, characterising the interpretive paradigm’s richness (Pius

& Helmi, 2020, p. 42). According to Myers (2008), interpretive studies also generate data with a
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high level of validity since it is based on an individual’s contributions considering different aspects

(p. 47).

Social constructivism, often characterised as interpretivism, was the most appropriate research
paradigm for this study. Therefore, this research focused on describing farmers’ views of the water
quality by creating a complex perspective rather than relying on limited meanings and ideas
(Creswell & Poth, 2018, p. 24). Through social constructivism, this study assumed that the
subjective meanings behind farmers’ behaviour towards water quality are formed through social
interaction with historical and cultural influence on farmers’ attitudes. It was found that factors,
such as education level, age, experience, and farm income can potentially affect their ability and
willingness to perform a specific behaviour toward water quality, and social interactions, including

peers, family and organisations, shape farmers’ decision-making.

Other philosophical worldviews were also explored for this study, such as positivism,
transformative and pragmatism. Overall, positivism is often described as the extreme opposite of
interpretivism, as it holds a philosophical assumption of determination based on cause and effects
and has rational considerations as the base of knowledge to verify existent theories (Creswell &
Creswell, 2018, p. 6). Also, the methods used in a positive paradigm to understand an issue do not
consider social variables due to generalisations made in this paradigm; thus, they do not apply to
the real social word as it ignores individuals’ intentions and behaviour (Pius & Helmi, 2020).
Transformative focuses on exploring the needs of individuals/ groups that are marginalised, and
the main purpose is to propose a change by giving voice to them (Creswell & Creswell, 2018, p.
11). Finally, pragmatism is not related to any of these philosophical assumptions. Instead,
“pragmatics have believed in an external world independent of the mind as well as that lodged in
the mind” (Creswell & Creswell, 2018, p. 11). Based on this study’s aim and objectives, the
interpretive paradigm prevailed over these three other paradigms mentioned above since their

philosophical orientation did not match this study’s research goal.
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4.3. Method: Interviews

4.3.1. Purpose of interviews

An in-depth qualitative interview was the primary data source used in this study, which contributed
to collecting relevant and reliable data. The purpose of using interviews was to explore further the
experience of being a farmer and the internal/external factors which can potentially influence
farmers’ behaviour towards water quality (Collis & Hussey, 2009, p. 144). Detailed information
based on open-ended questions was gathered through in-depth interviews that go beyond yes and
no, agree and disagree questions commonly used in questionnaires (Rubin & Rubin, 2005, p. 29).
According to Denscombe (2010), an in-depth interview is appropriate to gain a better
understanding of specific things, such as individuals’ opinions, feelings and experiences or
sensitive issues, since the interview is considered a careful approach to motivate participants to

have an open and honest discussion (pp. 173-174).

In-depth qualitative interviews fitted well on this study due to the opportunity to establish a
relationship with the participants, besides asking clear questions that can generate more data
through the development of the conversation (Thornhill et al., 2016, p. 388). Denscombe (2010)
argues that the contact between participants and researcher enables privileged information and
brings value to the data collected (p. 174). Exploring farmers’ experiences and perspectives about
water quality through interviews created a depth understanding of the setting as interview data is
socially constructed by the participants and performed by the interviewer through reflection and
interpretation of the data (Denzin, 2001, p. 25; Thornhill et al., 2016).

Due to lockdown restrictions and timing constraints, three interviews happened via Zoom and two
interviews were conducted face-to-face. There were no disadvantages to this study regarding
internet interviews since visual contact was facilitated using a webcam, and there were no further
issues of slow connection. However, internet interviews were slower than face-to-face interviews
taking around thirty minutes more. According to Rubin and Rubin (2005), waiting to receive an
answer or to ask a question makes the interview slow compared to face-to-face interviews;

however, it gives time to the researcher to formulate follow-up guestions (p. 30).
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4.3.2. Interview design — Semistructured interviews

Semistructured interviews were the data source used in this study, considering that semistructured
interviews are well suited to gather data regarding people’s perceptions and opinions about
sensitive or complex issues (While & Barribal, 1994). According to Thornhill et al. (2016), “in
semistructured interviews, the researcher has a list of themes and possibly some key questions to
be covered, although their use may vary from interview to interview, and additional questions may
be required to explore the research questions and objectives” (p. 391). Questions of significant
relevance for this study were explored, but most interviews flowed according to the conversation
to explore other ideas. In semistructured interviews, there is a chance for probation to better
understand the meanings, which can lead to areas that would not be covered but are relevant to

the research aim and objectives (Collis & Hussey, 2009, pp. 144-145).

The flexibility of the questions, and more importantly, to let the participants speak expansively
about the issues raised by the researcher, brought diversity and complexity into this study regarding
points of interest and perspectives (Denscombe, 2010, p. 175). An interview schedule was used in
this study to encourage participants to share their experiences. For example, this research used
open-ended questions, “How would you describe” and “Tell me about”. Prompts and probes, such
as “why”, were used to explore more farmers’ answers and create a natural and comfortable
environment for the interview. Participants could express their ideas without interruptions to
collect the most meaningful data and explore other perspectives not covered by the key questions
(Riessman, 2005). This study used the same interview schedule with all participants; however,
prompt questions were also included to help the interviewee elaborate on answers. According to
While and Barribal (1994), interview schedule enables the researcher to collect important
participants’ characteristics once the different responses are due to the personality differences
rather than questions asked. Also, using semistructured interviews, it is possible to change the
words without changing the meaning of the questions to adapt the questions according to each
participant (While & Barribal, 1994, p. 330).

The literature review guided the interview schedule into four areas of interest. First, the farmers’
background introduction to establishing a comfortable environment for the interview. Questions

asked were related to age, education level, years of experience, farm ownership structure, farming
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history and their plans and goals for the farm. These questions helped to achieve the third objective
of this research to describe the main factors that shape farmers’ behaviour and decision-making
towards water quality management. The second topic of the interview was the farming system,
which focused on environmental management practices related to farmers’ production, such as
effluent and nutrient management and water management practices. Besides answering the first
objective of this research, the second section was fundamental to collecting data regarding farmers’

perception of water quality in their farms.

The following area of discussion in the interview was networking and how social interaction can
influence farmers’ decision-making, which contributed to the third objective of this study to
describe the social factors that shape farmers’ behaviour towards water quality management.
Finally, there was an open-ended guestion to analyse the source of information and its reliability,
which also collaborated with this study’s second and third objectives. It is important to mention
that there was an income question; however, it was asked differently to farmers without changing
the question’s meaning, for example, “How financial resources are important to adopt changes”.
By paraphrasing, the income question enabled this study to collect more data rather than just a

number.

4.3.3. Procedure

This study used a purposive sampling strategy to select the farmers’ participants (Etikan et al.,
2016). According to Etikan et al. (2016), “data gathering is crucial in research, as the data is meant
to contribute to a better understanding of a theoretical framework™ (p. 2). Purposive sampling is a
non-random technique based on the personal qualities that the participants possess, and there is no
particular number of participants to be achieved (Etikan et al., 2016, pp. 2-3). The selection of
farmers to this study was based simply on their willingness to be part of it and their knowledge
and experience to provide rich information about the phenomenon of interest (Etikan et al., 2016),
water quality. The main idea was to concentrate on farmers who would give a better understanding
of the setting. To assist in the analyses of other social and personal factors, the sample of
participants had farmers of different ages, backgrounds, and farming experiences.
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A key informant from a non-governmental organisation from Invercargill was crucial in the
process of selecting farmers. The informant provided a list of farmers with phone numbers, emails,
and other personal information about each farm situation. From that list, the researcher selected
eight farmers to make the first contact through a call. Through a phone call, the researcher
explained the purpose of the study and the process to obtain farmers’ contact. Five farmers
accepted being part of the research, one refused, and two did not show much interest. For these
five farmers who agreed, the researcher emailed them a copy of the information sheet, date and

location for the interview and researcher’s contact details for any questions that could arise.

The informed consent was sent through email to them one day before the interview. As mentioned
before, three interviews were held online via Zoom meeting, and two interviews were face-to-face
at the participants’ homes. Four interviews were conducted with one interviewee and one with two
interviewees, of which the extra-participants was the farmer’s spouse. The interviews ranged from
30 minutes to 1:15 hours, and as mentioned before, the online interviews were longer than face-
to-face due to waiting time of listening and talking. With the interviewee’s permission, all the
interviews were recorded. The online interviews were recorded via Zoom and mobile phone, and
the face-to-face interviews were recorded only using a mobile phone. An app called Otter helped
with the audios’ transcriptions, and each transcript was carefully read and edit by the researcher
after each interview while the memory was fresh. The compilation of the whole record done
straight away after the interview avoided confusion by losing information and memories or getting
confused with another interview (Thornhill et al., 2016, p. 412). The transcripts were sent over to

all participants to reassure reliability.

4.3.4. Participants

The participants of this research were dairy farmers from Southland. Local farmers were the right
people to interview because the researcher is interested in exploring the experience of managing a
farm business. Thus, to truly understand what happens on a farm, no one is better than a farmer.
Five farmers participated in this research. In four interviews, the main interviewee was male; in
one interview, the farmer’s spouse did participate as an extra participant, and in one interview, the
main interviewee was female; she was speaking on behalf of her husband, who could not

participate in the interview, as they run the farm together. This study used pseudonyms to
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guarantee participants’ anonymity and confidentiality. Also, interviewees were given pseudonyms
instead of identified numbers to give naturality to the responses. The author felt that conducting
research based on social values would be abstract to identify participants using numbers. The
summary of the participants is in Table 2 below.

Table 2 — Participants’ Summary

Mary | Female, 65 years old, 42 years of farming experience working as a farm
worker at the beginning, and after a few years as a farm owner, a degree in

Engineering.

Jim Male, 33 years old, 6 - 7 years of farming experience, a degree in Engineering.

Robert | Male, 66 years old, 48 years of farming experience, a degree in Agriculture
Sciences.

Mark | Male, 55 years old, 39 years of farming experience working in different roles
(farm worker, manager, share milker, farm owner), studies in Advanced
Trade.

Tom Male, 79 years old, 60 years of experience, High School.
and

Alice Female, 80 years old, Certificate in Farm Management.

4.3.5. Data analysis

An inductive thematic analysis strategy was used in this study to analyse the data from
semistructured interviews. The selection of this method was due to the possibility of representing
the experiences and stories narrated by the participants as precisely as possible as this approach
requires a high level of involvement and interpretation from the researcher (Guest et al., 2012, p.
9). The thematic analysis is a flexible approach to analysing the data and generating a rich and
meaningful account (Braun & Clarke, 2006, p. 78). Additionally, Guest et al. (2012) postulate that

“thematic analysis moves beyond counting explicit words or phrases and focus on identifying and
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describing both implicit and explicit ideas within the data, that is, themes” (p. 9). Thus, themes

occurred across the data analysis.

The inductive approach fitted well with this research because of the interest in understanding the
social context of the participants and avoiding being manipulated by predetermined theories,
considering that themes identified strongly connect to the data itself (Braun & Clarke, 2006, p.
83). The data analysis focused on developing a conceptual framework rather than an existent
theory (Thornhill et al., 2016, pp. 570-571). It is relevant to mention that reliability is of great
concern when using thematic analysis as its focus is on interpreting the meaning of the data rather

than analysing word-based sentences (Guest et al., 2012, p. 9).

Thus, each interview transcript was analysed carefully, and additional notes contributed to an
accurate understanding of the data. Identifying themes, sub-themes and patterns from the data
guided topics to be further explored (Thornhill et al., 2016, p. 579). These themes and sub-themes
were considered relevant information related to the research question, and they also configurated
some patterned responses within the data (Braun & Clarke, 2006, p. 82). The comparison of themes
and sub-themes across participants’ transcripts helped to find similarities and differences among
them. The context around each participant was relevant to understand the similarities and
differences between them, for example, farming system, age, years of experience and education
level. At this stage, returning to the literature review was important to better understand the data
and create relevant connections between the findings from the literature review and the findings
from this research. Themes identified within the data guided the findings and discussion of the
next chapter (chapter five), and the transcripts were very useful to guarantee that researcher’s

interpretation matched the participants’ meaning.

4.4. Limitations, reliability, and bias

Generalisability was the main limitation of this research. Five dairy farmers from one region in
New Zealand were interviewed. As a result, this research does not reflect the diversity of farmers
from other regions with different forms of social interaction and sources of information that
influence their decision-making and behaviour. Thus, this study cannot generalise its results to an

entire population since the data came from a small sample (Thornhill et al., 2016, p. 400). The
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limitations of this research were also related to concerns about reliability due to the lack of
standardisation. However, considering the interpretive approach of this exploratory study, the
reliability did not have significant relevance as the focus was providing authentic findings with
low reliability but high validity from small samples (Collis & Hussey, 2009, p. 62). Thus,
reliability had little importance in this study, considering the research’s flexibility and the nature
of the findings. Besides reliability, semistructured interviews can also be related to concerns about
bias. Bias can be demonstrated in an interview from different angles, such as interviewer and
interviewee bias. To overcome those biases, the researcher avoided showing her own
beliefs/perceptions and exploring themes or subjects that were sensitive for the participants
(Thornhill et al., 2016, p. 397). These were crucial details that enabled the collection of relevant

and reliable data in this study.

4.5. Ethical considerations

45.1. Method: Interviews

This study followed ethical procedures for research required by the Southern Institute of
Technology Ethics Committee. A copy of the approval letter and ethics application is attached in
Appendix A and Appendix B. The ethical issues considered in this research include respecting
participants regarding privacy and confidentiality, avoiding participants’ deception, minimising
harm to the participants, informed and voluntary consent and avoidance of conflict of interest.
Participants’ identification and the information provided by them remained anonymous and
confidential. The adoption of pseudonyms contributed to ensuring the confidentially of the
participants. Thus, they cannot be identified across the data. The participants had the right to decide
if they wanted to be part of it or not, and the researcher fully respected their decisions. The
voluntary nature of participation and right to withdraw (which was be predetermined) were part of

this research.

The researcher provided sufficient information to the participants about the implications of
participation through informed consent and participation information sheet. The purpose of these
formal documents was to give them the right to be fully informed about participation rights and
the use of data, ask questions, and decide freely without pressure if they wanted to be part of the
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research. Thus, all participants received a participation information sheet (Appendix C). Also, as
this study conducted individuals’ interviews, the informed consent was supported by a more
detailed written agreement, such as a consent form (Appendix D), which both parties signed.
Interview questions can be found in Appendix E. Participants were aware of the possibility of
making the results of this study public through a presentation in seminars and publications in
journal articles. The data will be kept in safety by passwords and lockers for five years and then
destroyed afterwards. The risks of this study were evaluated in advance to avoid possible harm to
participants and the researcher.

4.6. Summary

This study posed three research objectives:

1. To describe best water quality management practices.
2. To analyse the motivation for change made over the years and its constraints.
3. To describe the main factors that shape farmers’ behaviour and decision-making towards

water quality management.

An interpretive research paradigm framed this qualitative research which explored farmers’
attitudes and perceptions towards water quality and the influence of social factors on farmers’
behavioural change. The region selected for this study was Southland, and five dairy farmers from
different areas within Southland participated in this research. Semistructured interviews was the
method chosen to collect data, as this study focused on collecting meaningful data based on
participants’ thoughts, opinions, and feelings. This chapter presented a detailed description of the
interview process and data analysis. The interview base was open-ended questions connected to
the objectives of this research and to the literature review, which enabled comparisons and

connections.

The inductive thematic approach was the most suitable method to analyse the data as it focused on
describing participants accurately and comprehensively manner without considering
predetermined theories. Themes and patterns were identified across the data through the inductive
thematic analysis, which contributed to address all three objectives proposed in this study. This

chapter also highlighted the limitations, bias, and ethical procedures of this research. The main
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limitation of this study is generalisability. How to overcome bias, especially in the process of data
collection were also presented. This study was granted with ethical approval by the SIT Ethics
Committee, and integrity and well-being of the participants were of great concern of this study,
including their privacy, anonymity, and confidentiality. Thus, a qualitative design based on an
interpretive approach enabled exploring farmers’ experiences using descriptions provided by them,

which was the best methodology to analyse farmers’ attitudes and behaviour towards water quality.
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Chapter 5. Findings and Analysis

5.1. Introduction

Chapter five shows the findings of this study and the discussion of the results based on theoretical
analysis and literature review. The results’ presentation is organised in themes based on a thematic
analysis. Farmers’ demographic information is presented first, providing context for the following
themes. The first theme is farmers’ ability and intentions, which presents the influence of social
factors, such as age, educational level, experience, and financial resources, on farmers’ behavioural
change. The second theme is water quality best management practices, which shows practices that
farmers of this study have adopted over the years. The following theme is the perception of water
quality, which presents farmers’ thoughts about water quality. Also, this theme discusses the
farmers’ difficulties and motivations related to changes made over the years. The fourth and last
theme is the social networks and their influence on farmers’ decision-making which discusses the
influence of social factors, such as social interaction, sharing of information and trust, on farmers’

decisions of this study.

The method chosen for data collection was semistructured interviews. Five dairy farmers from
Southland participated in this research. The data was presented most originally and accurately
using quotes from the participants in italics across the chapter. Data regarding good management
practices addressed the first objective of this study. Findings regarding changes over the years,
motivations and constraints addressed the second objective. The data collected of internal and
external social factors, such as social interaction, personal characteristics and background, and
financial resources, addressed this research third and last objective.

5.2. Results

5.2.1. Method: Interviews
Farmers’ demographic information
As mentioned in chapter 4, interviewees were given pseudonyms to guarantee anonymity and

confidentiality to all participants.
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Age, experience, educational level, income, farming history

Farmers who participated were between 30 and 80’s years old. The youngest farmer was Jim, who
is 33 years old, and the oldest was Alice, who is 80 years old, who is currently retired from the
farm, and her partner, Tom, 79 years old. Mary and Robert are 65 and 66, respectively, and Mark
is 55 years old. Most of the participants have a graduation or a course in a specific area and over
forty years of farming experience, except Jim, who has almost seven years of running his farm.
All farmers of this study grew up on a farm, except Robert, who grew up in town and learned about
farming through his studies in agriculture. This study focused on understanding the relationship
between behavioural change and financial resources. Thus, instead of collecting each farmer’s

annual income, the author captured how relevant financial resource is to adopt new practices.

Theme 1: Farmers’ ability and intentions — “We are still reliant on the profitability of the

dairy system to be able to do the things we want.”
Educational level, age, and experience

The farmers of this study spoke about how knowledge and skills from studies and years of
experience are important in the context of change. It was clear from their experiences that
knowledge and skills influence farmers’ decision-making, as behavioural change requires
technical assistance in some cases. Thus, this study found that the lack of knowledge impacts
farmers’ ability to perform a specific behaviour, and education level and access to information are
social factors that contribute to farmers’ behavioural change of this study. The knowledge acquired

from their studies and the reflection of it in the business was a highlight:

| was a project manager in my career, so | use a lot of that now. Probably take on projects that

usually you pay someone else to do. (Jim)
It definitely helped a little bit with the business side of it. (Mark)
It taught me where to get information from, and it gave me a basic grounding in farming. (Robert)

It taught me how people farm in New Zealand. (Alice)
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This study aimed to analyse how the level of experience and age influence behavioural change.
According to the literature review, a high level of experience and age constrain the adoption of
new practices (Burton, 2006; Knierim et al., 2006). It was clear that most farmers’ high level of
experience and their age do not influence their decision-making negatively. For example, Alice
and Tom, who are the most experienced farmers in this study, shared that: “We change things every
year, we are always adding more”. Additionally, Mark mentioned his experience as a positive
factor for change: “I have worked on lots of different farms, | knew what | wanted when | was had
my own farm”. Robert, who is 66 years old, showed being open-minded to consider ideas,
knowledge and opinion that are different from his perception to improve his farming system: “We
are changing our style because we are learning better ways of doing things”. Thus, the findings

showed that age and experience do not persuade farmers’ behavioural change in this study.
Views for the farm

According to the Theory of Planned Behaviour, behavioural change is based on well-developed
plans (Ajzen, 1985). The farmers of this study shared different farms’ visions for different reasons,
which demonstrated their intentions regarding water quality and how committed they are to
preserving the waterways. For example, Jim is building accommodation around the waterways to
bring people to his farm. Thus, the waterways are an important asset for his business. Mark also
shared that his goal is to change his farming system gradually by decreasing the number of cows

to have less impact on the waterways.

It has been built on the spot on one of the biggest waterways, with a cool view of the wildlife that

lives here in the pond. (Jim)

Part of the reason why I'm doing it is if you have got less cows walking around, that is less mud

and less impact on the environment. (Mark)

The other farmers of this study are retired or semi-retired. Robert and Mary plan to sell the farm
at some stage. Tom said that his son has taken over it, but he and Alice still help on the farm when
required. In this case, farmers’ attitudes in the past also reflect their commitment to the
environment. For example, Mary made a covenant on her land to protect native bush and natural

wetlands:
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No one can cut that bush down, and they cannot drain the wetland. It is protected forever. (Mary)

The second theme of this study, water quality best management practices, supported this finding
by describing practices and changes made over the years. The author did not interpret farmers’
retirement as the lack of plans, but instead, the author recognises farmers’ commitment over the
years as their intention to keep the “hard work™ for the next generations. Thus, behavioural change
is based on well-developed plans; however, it is essential to consider the context of each farmer

and their attitudes based on previous events.
Financial resources — “You cannot be green in the red.”

The income question was essential to understand the influence of financial resources on farmers’
decision-making and behavioural change as an external social factor. All farmers said that the lack
of money reserve constrain the adoption of new environmental practices, except Alice, who said

that the lack of financial resources would not stop her from doing what she needed:
We would never do less for any reason at all, and that includes income. (Alice)

Despite the divergent response, most farmers believe that money reserve is a relevant aspect to
consider when adopting change, as some changes are associated with cost, which can act as a
barrier for them. The reliance on profits to adopt changes in the farming system was a highlight

between some farmers:

It is important to consider that profitability is why my family is still here after 110 years, is because
the farm made enough profit for them. We are still reliant on the profitability of the dairy system
to do the things we want. (Jim)

About four years ago, dairy farming went through two very bad financial years, and there was no
environmental stuff done at all. In contrast, the last two years have been high income. So, a lot of

money has been spent, environmental work. There is a say you cannot be green in the red. (Robert)

Thus, this study found that financial resources do influence farmers’ ability to perform behavioural
change, but it is important to highlight the significance of reporting that one farmer in the group

responded differently from the others. It would be useful to address this finding in future research.
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Theme 2: Water quality best management practices
Effluent management, Nutrient management, Fencing and Planting

The farmers in this study agreed that effluent into the waterways is not an accepted practice. The
results of this study showed that wetlands and storage ponds were the most common water

management practice to treat the effluent on the farm:
We have got wetlands, and we have got plantings around the waterway. (Mark)
We have built a wetland to work as kidneys for the farm over the last four years. (Robert)

We have effluent ponds; it gets spread out through a whole system of irrigation as liquid effluent.
(Alice)

All our effluent is collected in a pond. We are trying to get that across most of the land that we
found. (Mark)

Also, planting and fencing were usual practices mentioned by the farmers to protect the waterways.
Most of the farmers highlighted that fence and planting has not been a change for them, as these

practices were implemented years ago and have been maintained to these days:
All our waterways have been fenced for twenty years. (Jim)

Right from the time we bought the farm, we started fencing off the native bush, and we did riparian
planting. We were considered all those odd islanders because people just weren't environmentally

aware. (Mary)

Effluent spreading was also common practice among the farmers of this study to avoid discharging
into waterways, as the dairy effluent has important nutrients to the soil. Spreading the effluent into
the soil is a good management practice as it recycles the nutrients; however, mitigations must be
taken to ensure that nutrient, such as potassium and nitrogen gets oversaturated in the soil (Beuger
& Daly, 2016). The farmers’ awareness regarding this practice was a key finding of this study. The
farmers understand that effluent cannot be applied in wet soils: We are trying to put it on at the
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time of the year when the soil is not so weak (Mark), and farmers are aware that they need to

monitor some nutrients to avoid water contamination:
We do sample paddocks where we test the soil to see what fertiliser it needs every year. (Mary)
We have got to watch things like the K (potassium); it gets quite high in the effluent. (Mark)

Nutrient management technologies and strategies — “We have the most modern effluent

system.”

The implication of applying effluent into the soil was a highlight between the farmers of this study,
who used words, such as less nitrogen, enough nitrogen, and less fertiliser to explain that the

effluent practice for irrigation contributes to decreasing the fertilisation rate.

They also commented on adopting simple strategies that help to keep the fertiliser out of
waterways, such as “try to avoid spreading fertilizer on tracks and drains” and “making sure that
the gradients are not too steep”. Farmers also highlighted that using less fertiliser is a goal, but
fertiliser is what makes the business profitable, as it grows grass to produce milk: It is also a very
good tool for us to grow more grass and feed the animals, still very profitable (Jim). It is important
to consider that water quality is important and environmental practices need to be encouraged, but
it is also crucial to consider that as every business has its tool to make money, farmers rely their
profits on fertilisers. Farmers have worked to find the right balance between both aspects, fertiliser,
and the environment. This issue has been addressed through the adoption of nutrient management
technologies, such as fertiliser scam and nutrient surplus to map the fertiliser runoff and access the
amount of nitrogen into the environment, which helps to minimise its side effects and increase the

efficiency of the farm, as it saves fertiliser and time:

We have what they call a nitrogen surplus. It works out how much nitrogen coming into the

environment and how much has been taken out right through milk production. (Mary)

We have the most modern effluent system. All the runs hit the right direction. I am trying to

minimize human errors with fertiliser application. It has got to be effective and efficient. (Mark)

This study found that farmers are adopting water quality best management practices such as,
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Theme 3: Perception of water quality

This study found that the farmers’ perceptions of water quality are highly related to perceived risk.
The diversity of response and the discussion behind this topic makes the perception of water
quality a key finding of this research. Some farmers discussed this topic based on specific criteria
regarding water quality to explain their statements, reflecting their awareness regarding the
relationship between water quality and the environment surrounding it. For example, Jim, Mary,

and Mark indicated biodiversity as a performance indicator of water quality:
There has been a whole new colony of birds in the pond area. (Jim)

Biodiversity is another big KPI (Key performance indicator) of mine. (Mark)

Our catchment has been particularly aware of water quality and fish now. (Mary)

Divergent responses came out from farmers regarding drinking the water. Alice said, “We're very
happy with it. Beautiful water”, while Mark stated, “I wouldn't want to drink it, even swim in the

river at times, just to duty today”.

One farmer denied that water quality has declined over the years by saying, “it is just the same”,
while others believe that it has improved, “water quality is a way better than it was in the 1960s
because the method of farming has improved”. Mark claimed that “farmers cannot keep doing
what was always done”’. He also made statements that reflected his concern regarding water quality
besides acknowledging his sense of collectivist when explaining that water quality is made of

cumulative effects:

It is accumulated for feet and is a cumulative effect. That is why it makes a difference what
everybody does to the water, regardless of what the water is on your property. That is the effect of

what you do on your property that will make it better or worse. (Mark)

Other participants stated that dairy farming is not the only sector responsible for that water decline,
even though the sector has taken the blame:

You cannot blame dairy for everything. We are only 1/3 of the pastoral land use in New Zealand.
(Mary)
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This study found that farmers’ perception of water quality and judgment regarding environmental
conditions depend on their beliefs, attitudes, and feelings formed through social conditions and
circumstances. Behind each farmer’s response to this study, there was an emotional contribution

that explains so many diversities into this topic.
Constraints of behaviour changing — “Its mindset, Its cost of production, Its perception.”

Understanding the constraints regarding behavioural change was a key contribution of this study.
The results showed that external factors and circumstances could inhibit the adoption of new
practices, but internal factors need to be considered a potential barrier to change, as it requires

rethinking some actions and attitudes before performing a behavioural change.

Some farmers brought financial resources back to the discussion when talking about constraints of
behaviour change. Most of them stated that financial resource is an important asset to adopt
environmental practices and it influences their decisions regarding changes in the farming system.
The farmers used words, such as “low profitability”, “money” and “cost of production” t0
describe the difficulties regarding adopting a different practice. Farmers of this study also
acknowledged that access to the correct information, time and mindset can restrain changes. Mark
pointed that those changes in the farming system take time to get through, and time has become a

challenge for them:

The challenge with farming is that people want to fix it now, but the process is a lot slower to work

through and to think about where you put your tracks. (Mark)

They recognised that the lack of information, advice and mentorship delays the process of
behavioural change that they are going through. The farmers discussed that the lack of education
makes difficult the process of behaviour change, as they are unlearning old practices and adopting
best practices over the years. There were some highlights regarding education between the
participants:

It is about teaching best practices rather than demanding something that you might not know how
to do. (Robert)
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It is also the way that we do what we do on grass and how we do it. That is what we have told
ourselves as being good, and it is not good. It is unlearning that too and then rethinking about

how we do. (Mark)

A lot of the change in the last 20 years has been an education for us about what can be good.
Education has been the biggest change. (Jim)

However, Mark raised an important point to be considered in the context of education and

information:

There is a culture within farming that people do not realise that exists, they have an opinion that
is already formed before you get to the conversation, and their opinion is usually fairly strong.
(Mark)

Education can work as an efficient strategy of behaviour changing if farmers are willing to listen
and learn new practices; otherwise, nothing changes if they are unwilling to talk about new
practices, changes, and water quality improvement. Thus, this study found that financial resources,
education, mindset and culture are social factors that influence farmers’ decision-making of this

study.

Reasons for change — Farmers’ philosophy - “It is just natural that you want to look after

your water.”

Farmers were asked about the reasons for changes made over the years and their motivation to
perform that change and adopt a different behaviour towards water quality and the farming
environment in general. Most of the farmers said that the changes were encouraged by their beliefs

and philosophies:

It was probably thinking beyond just making production. | would say a lot of my philosophy was

around nurturing rather than manipulating or getting the most from the land. (Mark)

It is just natural that you want to look after your water, you want to look after your whole
environment, and it also goes down to looking after the people on the farm as well providing

healthy homes for them and it becomes philosophical for us. (Mary)
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To do it better. Lots of them was me trying to do better. No matter what, a few strive for best

practices. If you do better and better, you will never get the best, but you will get better. (Robert)
However, Mark also highlighted those regulations still plays an important role in water quality.

If you don't have that, you just carry on doing what you do. You try and get away with what you

can get away with. (Mark)

The results showed that farmers of this study are influenced by their beliefs and philosophies, built
based on social interactions, the environment they live in, and social circumstances. It was clear
that the reasons for change for most of them was more related to care for their farms and the
environment surrounding them, which includes workers, their families and the community.
Farmers of this study want to manage their farms in a way in which they feel proud of what they
are doing. Despite regulations being considered a relevant part of behavioural change, farmers of
this study are changing because they want to be better. Better for the animals, the environment,

the water, food production, and the community.

Theme 4: Social network, sharing of information and trust — “Farmers learn best from other

farmers.”

It was clear that catchment groups were a big step to establish efficient communication between
local farmers, local councils, and the government. Farmers showed satisfaction towards the
authorities due to the respect conversation that has established between them, which is a benefit

from the social interaction in catchment groups:

The reason why the government is listening to us is that it is not a reactive status. It is proactive.
We are being engaged. (Mark)

Environment Southland has been working on our behalf. (Alice)

Besides social interaction from catchment groups working as a communication channel with local
and national authorities, it also improved the communication between local farmers. Farmers used
the term “respectful conversation” many times to describe the discussion groups, besides being a

place to engage young farmers. They also used words, such as engagement, collective
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responsibility, collective ownership, and education when emphasising the benefits of working as

a group:

Catchment group enabled everybody to come into the room and talk about this stuff, for questions
to be asked rather than told. It has been about clicked of engagement and clicked of education,

and that seems to have worked well. (Mark)

Peer groups and discussion groups are very good. Some of the young ones come in too, and they

have just loved the fellowship of having a farm discussion group. (Alice)

Environment Southland has a land sustainability team, and there are many other organisations

that we sought help from. (Mary)

This study also showed that social networks allow the flow of information between farmers, which
encourage the adoption of new strategies, besides enabling the creation of new strategies and

solutions.

It is just so exciting that it has led me on to all these other things. It is the people finding minded
people who want to do better and then figuring out what tools we have, what we can do, and where

to go

The influence of external advice from farm consultants and other organisations on farmers’
behavioural change was another key contribution of this study. Farmers shared that part of their
decisions was based on advice from farm consultants, organisations, such as Fonterra, Dairy New

Zealand and Environment Southland:

There is advice from Dairy NZ and Fonterra about how we do. It is good for our customers because

they like to know that their milk comes from people who look after the environment. (Jim)

Also, Robert mentioned that his farm consultants usually share successful experiences with other
farmers, which confirmed that social network and sharing of information are important social
factors that influence farmers’ decisions, and Jim confirmed that by sharing his experience of

learning from farmers:
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We have a farm consultant, so he is encouraging us. He is always seeing better ways of doing
things that he learns from his clients. At the same time, we all try to do different things because
that is how our New Zealand farmers operate for better; what he sees that somebody is doing
better, he can help others do it. (Robert)

Farmers learn best from other farmers, and that is whom they trust the most. (Jim)

Finally, the findings also showed that trust in the source of information strongly influences
farmers’ acceptance of advice. According to some farmers, it is a difficult point to accept advice

because each at the end of the day, farmers need to take responsibility for their farms:

A reliable source is a challenge in everything that we do. The problem is that quite often, you don't
know, and therefore you end up making the wrong decision based on the people you consider to

be experts and doing the right thing, and therefore you pay the consequences. (Mark)

Mary also shared an experience from some advice she received that did not work on her farm. She
emphasised that knowledge and farming systems have changed over the years; therefore, much

needs to be considered before adopting any strategy.

We probably lost 15% of the many 1000 plants we planted, but it is not a criticism. It just shows
how much knowledge has changed.

Thus, this study showed that social interaction, sharing of knowledge and trust are social factors
that influence farmers’ decision-making and behavioural change. However, it is important to
consider that farmers also shared the difficulties of accepting advice, as each farm can respond in
different ways to the same strategy or practice.
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5.3. Discussion
Internal factors (Farmers’ ability)

This present study explored farmers’ behaviour and perceptions towards water quality and how
internal and external factors can influence decision-making. The results show that educational
level can influence farmers’ ability to perform a specific change. Most participants mentioned that
their diploma or certificate helped them run their business and adopt new strategies when needed.
Also, financial resources were highly mentioned in many parts of their interviews as an important
asset to adopt different techniques and change behaviour. These findings are consistent with
previous studies that show that a high educational level helps farmers adapt better in a new context
(Daxini etal., 2019; Issa & Hamm, 2017; Wang et al., 2017). The findings are also consistent with
Barnes et al. (2018) and Ringler et al. (2011), who found that cash reserve encourages farmers to
commit to changes. However, it is worth mentioning that this result did not apply to all participants,
as one said not letting income interfere in their environmental practices, which is a different finding

for the literature.

Previous research has reported that age is a common factor influencing farmers’ decision-making
in adopting better practices and farm environmental commitment (Burton, 2014; Schroeder et al.,
2012). Studies conducted by Burton (2014), Schroeder et al. (2012) and Thenail et al. (2004)
suggested that young farmers are more likely to engage in environmental programs than older
farmers because they want to invest in the long term. However, this study found different results.
Despite some of the farmers being retired or semi-retired, they all showed being engaged with their
farming system. For example, Mark adopted fertiliser scam technology and Mary a nutrient report,
and both were over their 50’s. This result is not consistent with a study conducted by Wilson
(1997), who found no relationship between age and behavioural change, and it is not compatible
with studies that found younger farmers are more engaged than older farmers (Burton, 2006, 2014;
Schroeder et al., 2012; Thenail et al., 2004). Additionally, the experienced farmers of this research
did not show resistance regarding changes in the farming system, and they are all trying to adapt
to this new reality. This finding is also not compatible with previous studies conducted by Knierim

et al. (2006) and Atari et al. (2009), who found that a high level of experience tends to decrease
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the probability of changing the farming system and adopting new practices, which configures a

different finding for the literature.
External factors (Farmers’ willingness)

Some of the participants mentioned that the changes made over the years were taken voluntarily.
Most of them said that they want to do better and take care of the environment. Also, they want to
align their philosophies to their farms through nurturing the land rather than only taking what they
need from it. However, they believe that regulations are also necessary, and catchment groups have
supported them through this period. These findings are consistent with the Theory of Planned
Behaviour which shaped this study. According to Ajzen (2006), external factors can influence an
individual’s capability to perform a specific behaviour, including skills, income, knowledge,
personal beliefs and social pressure. Previous studies assessed farmers’ intentions and attitudes
and reported similar results as this study (Daxini et al., 2019; Lansink et al., 2014; Masser et al.,
2005). Daxini et al. (2019) found that skills and knowledge were the most influential intentions
regarding adopting a nutrient plan. Lansink et al. (2014) found that social pressure and general

external factors were positively related to behaviour changing.

Additionally, they found that family, government and organisations were identified as the main
drivers of social pressure, and knowledge, skills and technical assistance were the mains drivers
of potential external factors that influence change decisions (Lansink et al., 2014). The farmers of
this study discussed their plans showing their intentions towards the environment, especially water
quality, including those who are or will be retired soon, as they are maintaining the hard work done
in the past twenty years and making sure it will be carried for the next generations. This result is
also compatible with the Theory of Planned Behaviour, which says that social behaviour follows

well-developed plans, evidence of performing an intention (Ajzen, 1985).
External factors (Social network and interaction)

The results show that farmers’ decision-making is highly shaped by their social network including,
catchment groups, Fonterra, Dairy NZ, farm consultants and exchange of knowledge farmer to
farmer. This finding confirms the Theory of Social Capital, which says that social interaction
enhances certain behaviours (Putnam, 1995). It was clear that the interaction in catchment groups
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enables efficient communication between local farmers and local councils, which has brought
farmers together to fight for collective action. It was also noticeable that the network from farmer
to farmer or consultant to farm is a significant channel to share information and suggest new ideas.
These findings are consistent with a previous study conducted by Collins (2018), who found that
social-cultural dynamics shape farmers’ behaviour through social interaction, rules, regulations,

identities and beliefs.

The word “trust” was used for two of the participants, Mark and Jim, when talking about the source
of information, and both showed different points of view about it, which confirm the relevance of
trust in the context of seeking information or sharing it. Mark pointed that he feels concerned about
getting external advice due to the uncertainty about the source. Similar results were found by
Blackstock et al. (2010), who claimed that trust in the source of information is crucial to sharing
information and accepting advice. This result is also compatible with a previous study conducted
by Engler et al. (2017), who found a positive existent relationship between trust and social network
by analysing irrigation technology adoption between farmers in Chile. From a different
perspective, Jim said farmers learn the best from farmers because there is trust between them. This
finding is also consistent with Blackstock et al. (2010), who found that the probability of accepting
information from an individual who has the same background is much higher than from a person

without experience or any occupation-related.

The catchment group was a joint discussion between all farmers. Most of them said that the
catchment group allows them to find their commonalities through collective action, besides
learning and sharing. This finding is consistent with Engler et al. (2017), who reported that the
interaction with organisations and water communities influence behaviour changing as that

relationship helps decrease the perception of risk and insecurity.
Best water quality management practices

Most of the farmers in this study were aware of nitrogen leaching as the biggest problem of water
quality decline. This finding is consistent with previous studies that assessed the water quality in
dairy farms, and they reported that 90% of water quality declining lies on nitrogen leaching
(Baucells et al., 2018; Masoni et al., 2012; Tomasevic et al., 2014; Zonderland-Thomassen et al.,

2014). It is worth mentioning that this result does not apply to all farmers. Some of them denied
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that water quality has declined over the years due to dairy farming activities. All farmers of this
study have a storage pond to stock the effluent until there are adequate conditions to spread the
effluent in the soil, and all of them are aware of the special care that this practice requires, such as
time and soil’s condition. This result is also compatible with a previous study conducted by
(Beuger & Daly, 2016), who found that effluent spreading is the most commonly used method to
treat dairy effluent in New Zealand, and they confirmed that the soil plays an important role in that
technique. The farmers also mentioned wetlands, constructed and natural, and planting as good
management practices to treat the effluent in their farms, and that is consistent with a study
conducted by Drizo et al. (2015), who found that wetlands efficiently reduced the amount of
nutrient into the water, especially in the summer, the best growing season of plant and
microbiological activity. Some farmers also highlighted the relationship between the use of
fertiliser and farm’s profitability. Despite recognising the necessity of reducing the use of
fertilisers, they acknowledged that fertilisers make profits for the farm. This finding is also
consistent with some studies in the literature (Doole & Romera, 2015; Smith et al., 2018). Doole
and Romera (2015) found that the relation between low leaching of nitrogen and milk output is
not profitable, but Smith et al. (2018) reported that improving the management of nitrogen can
increase profitability and decrease nitrogen loss to the waterways. Some farmers have been

adopting cutting-edge nutrient management technology, as mentioned before.

5.4. Summary

This chapter presented the findings of this study, followed by the discussion, which was based on
chapters two and three, theoretical analysis and literature review. The results showed that farmers
of this study have adopted good management practices to improve water quality in their farms.
The most common practice were storage ponds, wetlands and fencing planting around the
waterways. Another common technique adopted by all farmers was the spreading effluent on the
soil to recycle the nutrients as the effluent has a high concentration of nitrogen. Most farmers
recognised that fertilisers need to reduce, and they have been investing in technology and adopting
procedures to ensure that nutrients stay out of waterways. Thus, this study’s first objective, “to

describe best water quality management practices”, was achieved through these findings.
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The change management made by the farmers of this study over the years was based on their
beliefs and philosophies, regulations proposed by the government and advice from organisations,
farm consultants, friends, and family. However, it is important to mention that most of the changes
mentioned by the farmers were related to their values and beliefs rather than a feeling of obligation
due to regulations. The financial resources were the most common constraint mentioned by the
farmers, but also pointed to mindset, reliable sources, and access to information as barriers to
adopting new practices. They also highlighted the importance of having regulations, technical
assistance, catchment groups and access to information to make decisions and adopt new
techniques. Through these findings, this study achieved the second objective, “to analyse the

motivation for change made over the years and its constraints”.

Their environment highly shaped farmers’ decision-making. This study provides evidence that
external and internal factors can influence farmers’ behaviour and intention to adopt a specific
practice or change. This study also shows that age and experience do not influence farmers’
behaviour, but educational level, skills, access to information, beliefs, social pressure, and
financial resources effects their decision-making. Besides achieving the third objective of this
study, “describe the main factors that shape farmers’ behaviour and decision-making towards
water quality management”, this research also filled the gap found in the literature regarding

farmers’ behaviour and perceptions towards water quality by adding social data to the literature.
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Chapter 6. Recommendations and Conclusion

6.1. Introduction

Chapter six presents the conclusions and recommendations of this study. This chapter is divided
into five sections. The first section discusses the purpose of the research, in which research aims
and objectives are revisited and discussed related to the findings. The second section presents the
relationship to previous research to discuss the implications of this study. The next section explains
the limitations of the research, followed by recommendations for future studies and practice.

Finally, there is a conclusion summarising the information presented in this chapter.

6.2. Purpose of the research

This research explored farmers’ attitudes and perceptions towards water quality and the influence
of social factors on farmers’ behavioural change in Southland, New Zealand. This study had three
objectives to be addressed. The first objective was to describe best water quality management
practices shared by the farmers who participated in this study. As the second objective, this study
proposed to analyse the motivation for change made over the years and its constraints from the
farmers’ point of view. The third and last objective was to describe the main factors that shape
farmers’ behaviour and decision-making towards water quality management. Chapter two of this
study was essential in choosing a framework that would best shape this research to achieve the

objectives proposed.

The Theory of Planned Behaviour and Theory of Social Capital framed this research to understand
farmers’ behaviour and the relationship between social interaction and decision-making.
According to the Theory of Planned Behaviour, human behaviour is guided by three
considerations: behavioural belief, normative belief, and perceived behaviour control (Ajzen,
1991). Those three considerations lie on internal and external factors that can influence an
individual’s intention to perform a specific behaviour, including social pressure, personal beliefs,
skills, knowledge, and financial resources (Ajzen, 1991). The Theory of Social Capital also says
that individuals’ behaviour is influenced by their social connectedness and engagement with the

community (Adler & Kwon, 2002). Additionally, trust and norms play an important role in that
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context of the social networks, as trust can decrease insecurity and encourage the change of
behaviour, and norms reinforce the collective actions over an individual’s preferences (Putnam,
1995).

This study selected a qualitative design to collect meaningful data by exploring participants’
settings in a complex reality. An interpretive approach to this research provided an in-depth
understanding of cross-social factors that differed from the literature in some cases. The data
collection method was semistructured interviews using open-ended questions to better understand
farmers’ feelings, perceptions, and opinions. Five farmers participated in this research, and they
were selected using a purposive sampling strategy (Etikan et al., 2016), a non-random technique
based on each participants’ personal qualities. Here, their personal qualities are simply their
willingness to be part of the study and their knowledge and experience regarding the phenomenon
of interest, water quality. This research followed ethical procedures of participants’ confidentiality
and anonymity, and the well-being of the participants and the researcher were a priority during the

process.

This study identified a change in the farming systems over the years mentioned by all farmers due
to several factors, such as regulations, education, and awareness. The findings showed that farmers
of this study are aware of good management practices. They showed high knowledge and
experience regarding farming systems and management practices adopted over the years. Besides
fences, all farmers mentioned adopting planting around waterways, wetlands to filter the waste
and storage ponds to spread the effluent. Some of them also mentioned periodical water and soil
tests to guarantee quality and watch the development of trends over the years. Also, they were
aware that nitrogen leaching is the most significant cause for water quality decline, and some have

been addressing this issue by investing in modern nutrient management technologies.

The establishment of simple practices was also an option to minimise the impacts of nitrogen
leaching by avoiding spreading fertiliser close to tracks, drains and waterways, and by watching
the best season to spread the effluent on the soil, which is also a critical stage in farming
management. Based on all these findings, it was clear that farming management among the
participants has been improving over the years, and farmers of this study are conscious of the

necessity to protect waterways and the environment surrounded by them. Thus, the first objective
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of this research was addressed by describing good management practices adopted by the farmers

from this study.

The results also showed that behaviour change was more related to farmers’ values and beliefs
than norms and regulations. The participants mentioned having their philosophies aligned with
their management practices, and they wanted to look after the environment and community
surrounding the farms. However, some also acknowledged that norms, regulations, and education
are essential to respect some limits. This study also provided evidence that the most common
constraint to adopt changes between farmers was financial resources, as some changes require
money reserve for implementation, followed by mindset and perception. However, it was clear
that most of the farmers of this study are inspired by their values of looking after the land,
resources, water, and biodiversity, making the reasons for change more philosophical than
practical. Through these findings, this research addressed the second objective, which was to

analyse the reasons and constraints for change from farmers’ perspectives.

Finally, the last objective of this research was to describe the main social factors that shape
farmers’ decision-making. The results showed that social interaction enables farmers to exchange
their knowledge, having efficient communication and help each other based on a collective
responsibility. This study found that catchment group provides ownership to farmers to discuss
matters, but also to establish the feeling of reuniting and respect for one another because of the
collective action. Also, this study identified that farmers value information as an essential part of
behaviour change, and access to the “right information” has a significant impact on their decisions.
This research indicated that the social network between farmers includes farm consultants, industry
organisations, and catchment groups, and there is evidence that they tend to adopt practices tested

by other farmers if the practice applies to the farm’s needs.

The findings showed that trust increases the probability of accepting advice and sharing
information; therefore, influencing farmers’ behavioural change. Some farmers believe that trust
is the reason why farmers learn best from farmers. Others said that the source of information is
one of the biggest challenges of farming nowadays. As discussed before, this study also provided
evidence that external and internal factors influence farmers’ behaviour change, such as skills,

knowledge, financial resources, and personal beliefs. However, personal characteristics, such as

61



Isabella Paiva de Souza, 2020006579

age and experience, did not influence behavioural change in this study, as farmers between sixty
and eighty years old with more than forty years of experience showed the same level of
engagement as young and less experienced farmers, which was a different finding from many
studies found in the literature.

6.3. Relationship to previous research

Complementing knowledge regarding farming management practices to support environmental
policymakers and encourage the adoption of environmental programs was the key contribution
from this research. Thus, the findings from this research have implications for dairy farmers,
policymakers, the government, the dairy industry, and organisations. The motivation of this
research was to identify how farmers can benefit themselves from their social interactions and how
those interactions work together, besides analyisng the influence of internal and external factors
on performing a change of practice. According to Blackstock et al. (2010), studies are scarce
regarding water quality, which consider social factors to analyse how farmers’ behaviour is shaped
in a social environment with different values, beliefs and backgrounds. It is important to bring this
type of information into the literature since there is a gap concerning the social aspect of water
quality and farmers’ contribution. This research aimed to work as a transparent communication
channel between farmers and the public by informing them about dairy farmers’ reality and

supporting farmers in this transition.

The findings of this research can help farmers from other regions in New Zealand who are facing
similar challenges as the farmers from this study. This study gave examples through farmers’
experiences showing how they are coping with nutrient management, which seems to be the
biggest issue for water quality. Also, this study provided an understanding to other farmers about
how social interaction between farmer to farmer, farmer to organisations, including regional
councils and the government, and farmer to farm consultants might help them work as a team to
achieve the best outcomes to improve water quality. The government can benefit from these
findings, as this study provided evidence that financial resources can become a barrier in changing
behaviour for some farmers; thus, subsidies could support that transition. This study also showed
that skills, knowledge, and access to information encourage changes; thus, the informational

incentives should be further explored.
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Other studies benefit from this research. For example, Chau (2007) conducted a study of integrated
water management to analyse water quality in Tokyo; however, the author did not consider social
factors such as behaviour and perceptions. Cummings et al. (2013) evaluated the impacts of dairy
production on the water quality by measuring nitrogen loss but did not include farmers’
perspectives on their studies to give social meaning and opinions to their statistical results.
Farmers’ contribution brings richness to all water quality studies, regardless of being quantitative
or qualitative. This study helps researchers who adopted a social approach in their studies but did
not include background. For instance, Masser et al. (2005) investigated the role of farmers’ beliefs
in adopting riparian zone to improve water quality but did not analyse farmers’ backgrounds, such
as education level, financial resources, experience and age. Furthermore, studies that only assessed
the role of social connectedness and trust in farmers’ behaviour but did not consider other external

factors also benefit from this research (Daxini et al., 2019; Engler et al., 2017; Mathijs, 2003).

6.4. Limitations of the present study

The main limitation of this study was regarding generalisation. Five dairy farmers participated in
this research from one region in New Zealand. Thus, this research cannot generalise the findings
to all dairy farmers in New Zealand or other places globally, as the variables can vary from region
to region. As this research adopted an interpretive approach and focused on participants’ feelings,
opinions, experiences, and perceptions, it does not reflect the diversity of all farmers since other
farmers can have different opinions and responses regarding water quality and related subjects
discussed in this study. For example, some farmers may have a different perspective of social
interaction and knowledge exchange or different philosophies and values that can influence their
responses. Thus, this research does not capture the whole picture of dairy farmers and cannot be
applied in different contexts. Also, the lack of standardisation does not allow replicability as this

study provided authentic findings with high validity.

6.5. Recommendations for future research and practice

This research allowed several research topics to be identified, and it could be extended to other
areas in New Zealand to explore farmers’ perceptions in different contexts. Additionally, the

interviews conducted enabled the identification of areas to be further investigated. For example,
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other farming sectors, such as sheep, beef, and horticulture, could also be included in this study to
investigate their management practices and their thoughts about water quality since they are also
dealing with nutrient management. Also, it would be helpful to compare two groups of farmers,
farmers who have a high level of engagement with water organisations and community and farmers
who have not, to investigate the extension of catchment groups and access to information on

farmers’ decisions.

The participants raised other environmental issues that need to be addressed such as, greenhouse
gas emissions; biodiversity, which was mentioned for three participants as an indicator of water
quality; and soil quality as the soil plays a strategic role in effluent spreading, the most common
irrigation method practice in New Zealand. Informational and financial incentives to encourage
farmers’ behaviour change are a research area that would be useful to explore further, as it was a
topic in this research that generated one different response comparing to the others. Finally, the
last recommendation is regarding an interesting topic discussed by a participant of this study, the
culture that possibly exists within the farming community should also be investigated. All these
research areas could add different meanings to the social factors and how they shape farmers’

behaviour.

6.6. Conclusion

This research argues that social factors are essential variables to be considered regarding farmers’
decision-making. The social environment where farmers live, and their beliefs influence their
behavioural change. Understanding how these social factors operate enabled the identification of
issues and strengths. Treating water quality as a unidimensional variable based on environmental
measurements and scientific theories do not reflect the whole system. Adopting an interpretive
approach for this research provided multidimensional perspectives into water quality studies by
focusing on farmers’ experiences and contributions using semistructured interviews to collect

meaningful data with high validity.

This study was framed by two theories that complement each other. The combination of both
theories in this study, the Theory of Planned Behaviour and Social Capital Theory, provided a

broad understanding of several factors not included in studies found in the literature; therefore,
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filling an existent gap. This study benefits a range of sectors by adding new insights to their
management assets, including farmers, policymakers, the government, the dairy industry, and
other organisations. This study raised critical social factors that need to be considered to promote
behavioural change, including a harmonic dynamic between all the above mentioned sectors.
Moreover, other studies benefit from the findings of this research, as it complements qualitative
studies by bringing farmers’ contributions on a deeper level as a significant social driver, besides

complementing previous social studies.

Generalisation was the main limitation of this research. Five farmers participated in this study, and
all of them represent one region in New Zealand. Thus, the findings of this study do not apply to
all farmers in New Zealand, as other farmers might have different responses regarding the aspects
discussed in this study. Therefore, as a recommendation for future research, this study suggests
carrying it in other areas in New Zealand and having more farmers to represent the group, bringing
more response diversity into the research. This study allowed the identification of several research
areas to be further investigated, such as farming culture, greenhouse gas emission. Also, soil
quality and biodiversity should be investigated as key performance indicators of water quality.
Furthermore, this study recommends further exploring the role of financial incentives against
informational incentives in behavioural change and comparing different groups of farmers, the one
with a high level of engagement with discussion groups and the one which does not show that level

of involvement in the community.

The study addressed all three objectives proposed in chapter one by describing best water quality
management practices, analysing reasons for change and its constraints, and identifying the main
social factors that shape farmers’ decision-making. Therefore, this research’s aim was also
achieved. The findings showed that farmers have made changes, good management practices have
taken place over the years, and they have been keeping themselves informed to improve practices
and make their system better and more sustainable. This research showed that the motivation for
change is more related to nurturing the land than practical obligations. Farmers adopt changes
because they want to take care of the whole environment of their farms, not only including water
but also biodiversity, the animals and the staff who work in the farms. There is also evidence to

reassure the importance of regulations to guarantee good compliance between all farmers.
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Finally, social factors shape farmers’ decisions as farmers’ environment influence their behaviour,
including the availability of resources to invest in new practices, such as financial resources and
capability resources (skills, knowledge, access to information). Also, farmers’ values and beliefs
are reflected in their management skills and lands, which confirms that individuals’ beliefs shape
farmers’ attitudes. Social networks and knowledge exchange create a sense of collective action
between farmers and trust is a critical asset to accept advice and guarantee efficient flow of
information. Age and experience as personal features did not influence farmers’ behavioural
change in this study, as all participants showed engagement, knowledge, and willingness to learn

regardless of their age or level of experience.

Thus, this study is a transparent communication channel between farmers, government,
policymakers, and the community, which shows important social factors involved in their
behaviour and decisions. Water quality decline can only be defeated through a collective action
involving the whole society. Awareness, training, and education are required for good
environmental management practices. The results of this study are consistent and meaningful; thus,
this research could be used for clarification, besides being considered a potential guideline for

future policies and decisions towards water quality and sustainable development.
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Appendix C. Participants’ Information Sheet

SOUTHERN

INSTITUTE OF TECHNOLOGY
TE WHARE WANANGA O MURIHIKU

—_— e

EXPLORING FARMERS’ ATTITUDES AND BEHAVIOUR TOWARDS WATER QUALITY IN
SOUTHLAND

Information Sheet for Participants

Thank you for showing an interest in this project. Please read this information sheet carefully before deciding
whether to participate. If you decide to participate, | thank you. If you decide not to take part, there will be no
disadvantage to you of any kind and I thank you for considering my request.

Introduction

I am Isabella Paiva de Souza, a master’s student at the Southern Institute of Technology and my research project is
about water management in dairy farms in Southland.

What is the aim of the project?

This project aims to explore farmers’ attitudes and behaviours towards water quality. Exploring dairy farmers’
perspective related to a water management context will be helpful to describe important social factors regarding
management practices such as, changes and reasons for that as well as challenges, and social-cultural factors that
influence in farmers’ behaviours and decision-making.

What type of participants are being sought?

I am looking for participants who are dairy farmers in Southland because they are inserted into an environment that |
want to explore, and they know better than anyone else about water management practices that have been adopted,
about issues and challenges related to environmental changes and about the experiences to run a dairy farm.

What will participants be asked to do?

Should you agree to take part in this project, you will be asked to attend an interview. Your level of participation is
entirely voluntary. You will not be asked to answer questions that you are not comfortable with in any part of the
interview. The interview will take around 30-45 minutes and the information will be recorded. Talking will be led by
the researcher who will have some questions to be covered, but most of the interview will depend on the flow of the
conversation. Only subjects relating to water management will be discussed, such as reasons for change(if there are
some) and constraints, water management practices adopted as well, lease be aware that you may decide not to take
part in the project at any time without any disadvantage to yourself of any kind.
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Can participants change their minds and withdraw from the project?

You may withdraw from participation in the project at any time up until the point at which the data is anonymised
and amalgamated into the report, without any disadvantage to yourself of any kind.

What data or information will be collected and what use will be made of it?

Sessions will be taped using a mobile phone, so researchers are able to describe sessions in detail. The records will
not be played to people outside the research group. Data given in the interview will be transcribed by the researcher
and analysed afterwards. Your name will not be used in the final report, and you will not be able to be identified in
any way. All information will be kept confidential, and the data will be used by the researcher only for the purposes
of this study.

What will happen to the results?

The results of the project may be presented at conferences and/or published in an academic journal, and a copy of
the report will be available in the Southern Institute of Technology library (Invercargill, New Zealand). You are
most welcome to request a copy of the results of the project should you wish.

How will the data be stored?
The data collected will be securely stored in such a way that only the researcher and the supervisor will be able to

gain access to it. At the end of the project any personal information will be destroyed immediately except that, as
required by SIT's research policy, any raw data on which the results of the project depend will be retained in secure
storage for five years, after which it will be destroyed.
What if you have any questions about the project?
If you have any questions about the project, either now or in the future, please feel free to contact: -

Researcher: Isabella Paiva de Souza

Southern Institute of Technology

Supervisor: Christine Liang
Southern Institute of Technology

This research has been approved by the Human Research Ethics Committee at SIT.

If you have concerns about the ethical conduct of this research or the researcher, the following procedure should

occur. Write to the following:

The Secretary of the Human Research Ethics Committee, Southern Institute of Technology, 133 Tay St
INVERCARGILL 9840 NZ, Tel: 03 211 2699

All information is confidential and will be handled as soon as possible.
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Appendix D. Consent Form

g

—_—
INSTITUTE OF TECHNOLOGY
T S O

Declaration of consent to be interviewed for the research project about exploring farmers’ attitudes and

behaviour towards water quality in Southland

I have had the scope and nature of the research fully explained to me. Any questions about the research have been
satisfactorily answered, and | understand that | may request further information at any stage.

| accept and note that:

1.

2.

My participation in this research is entirely voluntary.

I may withdraw from participation in the research at any time up to the point at which the data is
anonymized and amalgamated, without explanation, disadvantage or disincentive.

Any information given during the interview is being utilized solely for the purpose of the specific
research project and will not be disclosed to any other person or agency without my express consent.
The interview will be recorded for later transcription.

This information may be incorporated into the research report, but actual names or other characteristics
that may lead to identification of individuals will not be disclosed.

I may request to view any completed drafts or sections of the research report to which | have
contributed, at any time.

A copy of the completed research report will be made available to me, on request, at the conclusion of
the research.

I have read and understood the information set out on this form and give my informed consent to be

interviewed in accordance with the stated terms and conditions.

Name of Research Subject/Participant Name of Researcher
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Appendix E. Interviews Questions
e Introduction
Farmer and background
Could you please say your age and if you feel comfortable the gender that you identify yourself?

Could you tell me about the farming history and your background? For example, how did you get farming? How

many years of experience do you have? Education Level?

What is the farm ownership structure? For example, you are the owner, it is a family business or partnership with

someone else.
Do you have plans or goals for your farm in the future?

e Development

Farming system and changes
If you feel comfortable, could you share your annual income and the area of your land ownership?

Tell me about the farming system, for example, waterways through the property, effluent management if exists,
fertilisation management, irrigation, things that you usually deal in your daily routine, and that can be directly or

indirectly related to water management.
How would you describe the water quality in your farm? And how has it evolved over the years?

How would describe your reasons to make some change over the years (water quality or management)? And

constraints to make changes as well?
Water quality intervention and networking

How would you describe your actions taken over the years towards water quality? For example, they were based on

advice, or from organisations, based on accords or regulations, or they were taken voluntary?

How would you describe your involvement with your peer, community, catchment groups, family? And how these

networking influence in your decision-making? Or they do not influence at all.
Source of information and behavior

How would you describe a good dairy farmer and a good farm management?
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Tell me about how do farmers learn about what is expected to do?

e End of the interview

We are heading to the end of the interview. Would you like to add any more comments?

Notes: Some of these questions were based on the gaps found on the literature review and suggestions from other
studies as well. Also, | would like to say that some of the questions will be used just in need to prompt the
participants. Thus, I will not necessarily follow this structure, just in the case | cannot get the information that | want
from previous questions. The interview will follow the flow of the conversation.
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