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ABSTRACT
The study sought to examine whether self-regulation and certification are being used, or
could be used, to promote sustainable water use in the dairy industry in the uMngeni
River basin.
The study was based on the premise that individual and collective self-regulation and
certification could be used to promote sustainable water use in the dairy industry of
South Africa. The dairy industry in South Africa depends on irrigated pastures to sustain
milk production and as a country which has low rainfall water availability poses a
significant risk to the industry. Water, particularly in the context of this study, is a shared
resource: for instance, when farmers experience constraints on supply, they have to
share the available water. This raises the question: Could self-regulation and
certification be tools to promote sustainable water use? The proposition in this study is
that because certification signifies that a product (milk) and farming practice - water use
in particular and sustainable farming in general - meet designated standards it could
improve profitability, thereby motivating farmers to consider the introduction of a
certification.
The design of the study was qualitative. A case study approach was used and semistructured interviews were used as the main data collection tool. The interviews
involved 13 respondents from the dairy industry in the uMngeni River basin, KwaZuluNatal, South Africa. Based on the study, the results revealed that the farmers engage in
collective self-regulation through organisations such as the Mooi River Irrigation Board
and they have by-laws that require them to self-regulate their use of water as a
collective and to monitor water abstractions. This enables the farmers and other water
users to allocate water equitably amongst themselves (while exercising control as well),
particularly in times of water stress, which, in turn, allows the farmers to remain
productive.
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The study revealed that the farmers also practice individual self-regulation. The
significance of individual self-regulation is that the farmers can reduce production costs
and make their businesses more profitable. The farmers have reduced their production
costs through use of technological innovations in water use. While there is selfregulation of water use in the dairy industry in the uMngeni River basin, certification for
best farming practices does not exist and farmers do not feel pressured to engage in
any certification schemes because they feel they already engage in good farming
practices. The study further revealed that the dairy farmers actively engage in capacity
building to improve efficiency in water use and farming practice. I argue that the
approach to water use exhibited by the farmers in this study promotes resilience under
conditions of water insecurity and challenging profit margins. Suggestions are made for
research to further understanding the roles of self-regulation and certification in
sustainable farming practice.
Keywords: Self-regulation, certification, water use, sustainability, dairy industry.
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CHAPTER ONE
INTRODUCTION
1.1 Introduction
World-wide, people rely on dairy products to sustain their wellbeing. In arid countries
such as South Africa, where the dairy industry depends on irrigated pastures for forage
production water use comes under public scrutiny. Because market share can be
influenced by how the industry responds to public perceptions, one can postulate that it
will be organised to promote self-regulation and have a form of certification in its use of
water. This would be aimed at helping dairy producers to better understand and reduce
the impacts of their farming practices on water security and the environment. In doing
so, it would improve governance arrangements and encourage democratic decisionmaking (Boonstra and Frouws, 2005). On this understanding, I investigated whether
self-regulation and certification were being used or could be used to promote more
sustainable water use in the dairy industry. I used a case study of water use in the dairy
industry in the upper uMngeni River basin in KwaZulu-Natal, South Africa.
This chapter contextualises the study. It is has three sections. The first provides
background to certification, self-regulation and the dairy industry in South Africa. This is
followed by an introduction to the research issue that provides context for the research
aim and question. The last section presents the structure of the thesis.
1.2 Self-regulation

Self-regulation can be defined as an integrated learning process consisting of the
development of a set of constructive behaviours that affect one's learning (Zimmerman,
1989). These processes are planned and adapted to support the pursuit of personal
goals in changing learning environments. Learning occurs through reinforcement and
replication of the behaviour. Self-regulation involves many functions, such as making
choices and decisions, initiating and inhibiting behaviour, and making and carrying out
plans of action (Baumeister et al., 1998). In the context of this study, an individual, a
1

farmer for example, can self-regulate behaviour to manage risk associated with access
to a scarce resource that is required for production. A group can self-regulate where
they share the same scarce resource and, in this study, where they need to support
each other in order to sustain their collective industry. Self-regulation enables people to
override and alter their individual and collective responses to risk of scarcity as they
strive for sustainability (Baumeister, 2005). In such situations, members of the collective
should be motivated (Mezei, 2008; Muraven and Slessareva, 2003) to integrate and
balance their pursuit of personal goals with those of the collective.

As demand for water increases and quality deteriorates, attention focuses on the need
to allocate equitably and to use responsibly and productively. This requires an approach
to individual and collective self-regulation characterised by learning and the capacity to
adapt to changing conditions of supply and development of understanding. It requires
that people commit to a system for allocation, monitoring and enforcement that gives
specific attention to learning (Carver and Scheier, 1981; 1982).

Self-regulation is not only important to an individual, but it also has an essential role in a
collective, by helping people develop and maintain networks. Successfully maintaining
networks, and gaining acceptance in, the collective requires active regulation by the self
(Baumeister and Vohs, 2007). According to Margaryan et al. (2009), collective selfregulation allows for knowledge flows. The networks allow an individual to tap into the
collective in order to continually find, generate, create, filter and connect new
knowledge. Members of the networks can exchange knowledge, experiences,
problems, solutions and best practices.

In this study, I sought to understand the roles of individual and collective self-regulation
in the promotion of sustainable patterns of water use among dairy farmers in the
uMngeni River basin.

2

1.3 Certification
Food security, economic growth, social concerns, and environmental issues have led to
the development of certification schemes. The purpose of certification is to make a
defined level of performance known to stakeholders, who may include consumers,
customers and governments (Barrett et al., 2002). Certification helps to communicate
the quality of the product to stakeholders such as processors, retailers and consumers.
The aim of certification is thus to ensure that the safety and quality of the product satisfy
the highest expectations of industry and consumers (Meuwissen et al., 2003).
Certification schemes promote food safety and transparency and traceability for
products. They have also been used to signify that products are being produced in
environmentally conscious ways. Within the upper uMngeni catchment, this is
exemplified by certification of forest products through the Forestry Stewardship Council
(Hamman, 2000).
In order to receive certification, specified standards for production methods,
management practices or final products need to be met to show that appropriate
production systems are used within the value chain (Mkhabela, 2011). Some schemes
involve a farm audit, whilst others may require record-keeping or the production of farm
management plans (Swales, 2006). Certification of on-farm practices informs customers
that products are, for example, produced by healthy animals under acceptable
conditions for the animals; while, at the same time, promoting sustainable use of
renewable resources. The producer acquires certification if the required standards are
met and certification is retained, unless non-conformance is subsequently identified
(Barrett et al., 2002). Once producers attain certification, they are able to take
advantage of associated branding, such as the use of an authorised logo.
Certification schemes characteristically have specific rules to which members must
adhere if they are to gain and retain certification. The particular standards and
characteristics of a certification scheme are often complex and may be designed and
reviewed by a specialist technical committee, or equivalent (Renard, 2005). For
certification to be effective, assessments have to be conducted by persons who are
3

independent and consequently the process can be costly, especially for small-scale
operators. It would be unlikely for a farmer to seek certification if the costs outweighed
the benefits. In cases of minor non-compliance, rectification is required but certification
continues. In the event that a farmer's membership of a certification scheme is
cancelled due to a failure to meet the required standards, the farmer may lose access to
lucrative markets and potentially face financial consequences through the loss of supply
contracts (Swales, 2006).

In this study, I investigated the links between self-regulation and certification and sought
opinions on the certification of farm practices in the dairy industry
1.4 The dairy industry in South Africa
The South African dairy industry is the fourth largest agricultural industry and
contributed approximately 7.5 percent of the gross value of all agricultural production in
2012/13 (DAFF, 2014). During the 2012/13 production season (March-February), the
gross value of milk produced, including milk that was produced for personal
consumption on farms, was estimated at about R9 billion. Of all the dairy products
produced, more than 65 percent is distributed by hypermarkets, supermarkets and
superettes (WESGRO, 2004, Mkhabela, 2010). Also, the dairy industry is important to
the South African economy because it provides employment for 60 000 farm-workers
who are directly employed by approximately 4 300 milk producers. And it indirectly
provides an additional 40 000 people with employment (South Africa Online, 2006).
Dairy farms use water for pasture irrigation, stock’s drinking water, and cleaning and
cooling dairies. Across the dairy value chain, up to 90 percent of the water consumed is
a result of crop irrigation. The remaining 10 percent is used during other stages of the
dairy supply chain, which partially includes fluid milk processing and dairy product
manufacturing (cleaning of the processing pipes, equipment, trucks) (CSIRO, 2010).
In recent years, dairying has expanded into areas that traditionally were less intensively
farmed (Ward, 2002). The coastal regions of the Western, Southern and Eastern Cape
4

and KwaZulu-Natal now contribute more than 42% of national milk production, with the
largest number of dairy producers found in the Free State (24.9%) and the Western
Cape (21.5%) (Mkhabela, 2011).
Annually, South Africa has produced between 2.3 and 2.5 billion litres of milk since the
mid-1990s (DAFF, 2009). Western Cape, Eastern Cape and KwaZulu-Natal produce 64
percent of the milk based on the pasture systems, and KwaZulu-Natal produces 21.1
percent, which is equivalent to 500 million litres (Milk Producers Organisation, 2007). In
addition to South Africa’s own production, there was a need to import 4.5 million litres of
milk and 9.9 million kg of concentrated milk and powdered milk in 2007 (Milk Producers’
Organisation, 2007). South Africa is prone to periodic droughts, which lead to
decreased silage production and higher prices for other dairy requirements such maize
(Milk Producers’ Organisation, 2004; 2008; Mkhabela, 2011). For example, a drought
experienced in the 2006 to 2007 season in the summer rainfall areas led to a two
percent reduction of the milk supplied to the market due to a reduced availability of feed
(Milk Producers’ Organisation, 2008). Risk to water security and consequent need to
share water in order to sustain milk supply to processors should be a strong motivating
factor for collaboration among dairy farmers who are reliant on irrigation for pasture
production. Studies on water use in dairy farming in New Zealand have suggested that
the dairy industry can promote monitoring of water use through product certification
focused initiatives (Davies-Colley and Nagel, 2002) and that this would help to develop,
promote, and implement a market-focused environment management system, assist
farmers to identify key farm specific environmental issues and to demonstrate progress.

5

1.5 Research Issue
South Africa is a semi-arid country, and, according to the Water Resources’ Institute, it
is water scarce (UNEP/GRID-Arendal, 2005). Globally, it is recognised that the world’s
water problems have their roots in mismanagement and inappropriate behaviours - in
other words, the failures are mainly of governance (United Nations World Water
Assessment Programme, 2003; Mkhabela, 2011). The province of KwaZulu-Natal
receives about twice as much rainfall as the other provinces in South Africa and has
approximately 40% of the country’s rainfall runoff (Umgeni, 2009). It is however, not
immune to periodic droughts, and has the highest population density in the country,
which faces periodic water shortages (Umgeni 2009).

The conditions under which dairy farmers operate in much of South Africa are such that
they have to share water resources, manage water use efficiently, and support each
other. Consequently, one would anticipate that these conditions would cause them to
self-regulate individually and collectively. And because of public scrutiny, they might be
favourably disposed to certification because it would alleviate public pressure and could
improve market access and profitability. In this study, I sought to understand the roles of
self-regulation and certification in promoting sustainability in the dairy industry. I used a
case study of water use in the uMngeni River basin in KwaZulu-Natal, South Africa.
1.5.1 Research Question

On this understanding, I investigated whether self-regulation and certification were
being used or could be used to promote more sustainable water use in the dairy
industry.
The question for this study was therefore: How can self-regulation and certification
promote sustainable water use in the dairy industry? The study attempts to answer this
question by looking at how the dairy farmers, acting individually and collectively, use
self-regulation and certification to promote more sustainable use of water use in the
industry.
6

1.6 Structure of the Thesis

This thesis is organised into seven chapters.
Chapter 1 presents the context of the study by highlighting self-regulation, certification
and the dairy industry in South Africa. The research issue and research question are
introduced.
Chapter 2 presents a review of the literature to establish a theoretical foundation for the
research and to position this in the context to the dairy industry.
Chapter 3 describes and provides justification for the methodology utilised in the study.
It highlights the methods used and the techniques employed in data collection and
analysis. The chapter also explains how the issue of reliability and validity of the
research results was taken into account. Ethical issues and the limitations of the study
are also discussed.
Chapter 4 provides a description of the study area to establish a context for the
research. This includes both a country profile of South Africa and an introduction to the
regional context, i.e. KwaZulu-Natal.
Chapter 5 presents the research results. These are based on interviews conducted in
the uMngeni River basin with the respondents and on literature pertinent to the topic.
Chapter 6 presents a discussion of the results and interprets them in the context of the
literature.
Chapter 7 presents the conclusions and implications of the study and suggests issues
for future research.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

The purpose of the literature review was to establish a theoretical foundation for my
research and to place this in the context of water use in the dairy industry. I conducted a
review on the literature that mainly focused on the key words of the thesis, which are
‘self-regulation’, ‘certification’, ‘water use’ and ‘sustainability’ in the dairy industry. The
review was updated as the research progressed.
2.2 Self-regulation

Self-regulation is a means to establishing constructive behaviours informed by learning
(Zimmerman, 1989). Constructive behaviours facilitate attainment of individual and
collective goals. Establishing and sustaining constructive behaviours is particularly
pertinent in management of the use of scarce and shared resources. Thus, selfregulation, individually and collectively, is a requirement for promoting the sustainable
use of resources. It is a way of managing risk and involves many functions, such as:
making choices and decisions; initiating and inhibiting behaviour; and the making and
carrying out of plans of action (Baumeister et al., 1998).

In the context of this study, an individual, a farmer for example, can self-regulate
behaviour to manage risk associated with access to a scarce resource that is required
for production. A group can self-regulate where they share the same scarce resource
and, in this study, where they need to support each other in order to sustain their
collective industry. Thus, a relationship must exist in which self-regulation and collective
self-regulation are mutually supportive, leading to individual and collective behaviours
that are aligned to constructively manage risk. Self-regulation enables people to
override and alter their individual and collective responses to the risk of scarcity as they
8

strive for sustainability (Baumeister, 2005). In such situations, members of the collective
should be motivated (Mezei, 2008; Muraven and Slessareva, 2003) to integrate and
balance their pursuit of personal goals with those of the collective.

Self-regulation has an essential role in helping people develop and maintain networks.
Successfully maintaining networks, and gaining acceptance in the collective, requires
active regulation by the self (Baumeister and Vohs, 2007). According to Margaryan et
al. (2009) collective self-regulation allows for knowledge flows. The networks allow an
individual to tap into the collective in order to continually find, generate, create, filter and
connect new knowledge. Members of the networks can exchange knowledge,
experiences, problems, solutions and best practices.

As demand for water increases and quality deteriorates, attention needs to be paid to
addressing the need to allocate the resource even-handedly and to use responsibly and
productively. This requires an approach to individual and collective self-regulation that is
characterised by learning and the capacity to adapt to changing conditions of supply
and demand. It requires that those actioning this commit to a system for allocation,
monitoring and enforcement that gives specific attention to learning (Carver and
Scheier, 1981; 1982).

Participation in the affairs of the collective promotes understanding of the system
through increased learning and helps to strengthen the link between informationgathering and decision-making (Leitch et al., 2015). Participation strengthens
connectivity within the system, enabling flows of information that improve the
understanding of the system as a whole and of the roles of the parts in the system
(Bohensky et al., 2015; Dakos et al., 2015; Schlüter et al., 2015). In doing so, learning
improves responses to risk and promotes system resilience (Cundill et al., 2015).
Because it gives participants the opportunity to influence policy formulations and
implementation (Wampler and McNulty, 2011), it can improve legitimacy, develop trust
and strengthen relationships (Schoon et al., 2015). These are pre-requisites for
9

achieving a system of self-regulation that continually adjusts to optimise allocation and
use of water, individually and collectively.
Collective action was defined by Marshall (1998) and Vanni (2014:21) as: “the action
taken by a group (either directly or on its behalf through an organisation) in pursuit of
members’ perceived shared interests”. The specific and various definitions have the
following features in common: the involvement of a group of people; shared interests;
and common and voluntary actions to pursue those shared interests (Meinzen-Dick et
al., 2004). Although collective action is often associated with activities carried out by
formal organisations, Ostrom (2004) drew attention to the importance of informal
collective action, where local networks or local groups of people organise and
coordinate local action in order to achieve specific short-term purposes.
Management of access to and use of shared resources – namely, common pool
resources (CPR) - such as water in an irrigation scheme, requires collective action that
results in coordinated responses to both excludability and subtractability (Wade, 1987;
Berkes, 1989; Ostrom, 1999; Burger, 2001; Araral, 2009; Poteete et al., 2010).

Because of these challenges, it is perhaps not surprising that literature reveals
examples of successful and failed collective action (Meinzen-Dick et al., 2004). Among
the factors that are considered to have impeded or facilitated collective action (Wade,
1987; Subramanian et al., 1997; Agrawal and Gibson, 1999; Agrawal, 2001; Poteete
and Ostrom, 2004), are three that have particular relevance for this study because they
create a context that favours collective action. These are: scarcity of the common pool
resource; salience (the importance of the resource to the farmers); and homogeneity
(the uniformity of purpose among the farmers). Despite these facilitating attributes,
because collective action occurs in complex, dynamic and uncertain situations (Dietz et
al., 2003); it requires reinforcement through ongoing engagement.

10

Baarsma et al. (2003 in van de Staaij, 2008) have suggested three conditions that need
to be met in order for self-regulation to find a constructive base:


There needs to be a certain level of knowledge in the industry/society;



There needs to be support of or within the industry/society; and



There needs to be a certain level of organisation within the involved stakeholder
groups.

In this study, I sought to understand the roles of individual and collective self-regulation
in the promotion of sustainable patterns of water use among dairy farmers in the
uMngeni River basin.

2.3 Certification in the Dairy Industry
“Openness on sustainability is increasingly becoming a public interest. Certification
offers the possibility to collect and transport information with a high degree of reliability
through the value chain in a cost-effective manner.” (van de Staaij, 2008: 8). Because of
the growing risk to water security, society is expecting those who use large volumes of
water, such as in irrigation, to account for their actions and use of water. Certification
offers the opportunity to do so. Certification is an assessment - which is carried out by a
competent body - of conformance to a product standard, which might be a public or
private standard. With regard to this, one should note that requirements of schemes
vary. Some schemes involve a farm audit, whilst others may require record-keeping or
the production of farm management plans (Barrett et al., 2002).
Water problems are an intrinsic part of the world’s economic structure (Khelil-Afra et al.,
2012) and water scarcity can be translated into costs to both the producers or
consumers (Sultana et al., 2014). This fuels the rapidly emerging trend of making
transparent the environmental impacts of consumption and production (Goleman,
2009). Such transparency is viewed as a way of empowering consumers to take greater
11

responsibility for their purchasing behaviours and stimulating innovation in business,
which leads to patterns of production and investment that have fewer negative social
and environmental impacts (FAO, 2004). In the case of the dairy industry, some
countries have certified the dairy production process to try and make consumers aware
that they are trying to reduce the negative environmental impacts caused by dairy
production (Bredahl, 2001).
The response to the issue of water security is to seek improved water resource
management. However, governance of water resources is weak, or even lacking in
many parts of the world and even where it exists; environmental flows to sustain
ecosystem services are frequently compromised by the demands of expanding cities, as
well as industrial and agricultural development like dairy farming (Ridoutt and Pfister,
2010).
An approach to improving water management is the product-oriented strategy which is
being implemented by companies such as Woolworths (WWF, 2013), whereby the
dissemination of information about the way products and services contribute to or
mitigate the problem of freshwater scarcity has led to change across the economy.
Public perceptions of water security (quantity and quality) influence the choices made
when purchasing goods and services (Capper et al., 2009). Certification is a way of
informing the public of the impact production processes have on water security and
assuring that ‘best practises’ are being used in an effort to minimise risk.
Besides consumer and social benefits, studies report that benefits for farmers of
complying with food safety standards include: better process design; improved
operational performance; longer product shelf-life; access to new markets; retention of
consumers; better business image; fewer product recalls; and fewer outbreaks of foodborne illnesses (Valeeva et al., 2004; Henson et al., 2005). Most of these benefits are
obvious to farmers and they are able to assign a monetary value to them. Internal
benefits relate to improvements in internal operations of the firm, such as: better
record–keeping; improved management decision-making, which leads to better
allocation of inputs; or improved staff well-being, which raises employee motivation
12

(Swales, 2006). External motivators include access to new markets or to premium
prices for the quality product. Therefore the certification schemes can lead to learning,
improved efficiency, better overall farming practices and higher prices (UNEP, 2009).
Certification schemes can serve as a competitive instrument through branding,
especially in cases where public standards are less enforced (UNEP, 2009). Table 2.1
illustrates stakeholder groups and their interests in certification.
Table 2.1: Stakeholder groups and interests in certification
Stakeholders

Interest in sustainability certification

National governments

Policy instrument to promote sustainable management and
consumption
Provides information.

Companies

Instruments for environmental/social marketing
Allows differentiation
Market access
Prevents strict government regulation
Tool for controlling the origin and quality of inputs
Provides information

NGOs

Provides information on the impacts of products
Provides information on whether a product meets required
standards
Instrument to promote sustainable management practices and
sustainable consumption

International
initiatives

bodies

and Instrument to promote sustainable management practices and
sustainable consumption
Prevents reputation damage to an industry

Source: van de Staaij, (2008:15)
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Certification schemes are a response to concerns regarding food safety and the
transparency and traceability of the food chain. Meuwissen et al. (2003) explain that the
purpose of certification is to make a defined level of performance known to
stakeholders, who may include consumers, customers, producers and governments.
The various stakeholders have different interests in certification (Table 2.1, van de
Staaij, 2008) and consistent implementation of the certification standards, together with
labelling and branding systems, could create reputation and competitive advantage
(Reardon and Farina, 2002; Henson and Reardon, 2005). Global supermarkets/retailers
are increasingly demanding Good Agricultural Practices’ (GAPs) based production with
preferred suppliers in order to differentiate their fresh produce based on safety,
cleanliness, and quality. These retailers have realised that relatively higher-income
consumers are willing to pay for improved food safety/quality (Fearne et al., 2001).
The producer acquires certification if the required standards are met and certification is
retained, unless there is non-conformance subsequently identified (Meuwissen et al.,
2003). Once producers attain certification, it allows them to take advantage of
associated branding, such as the use of a logo, to help communicate the quality of the
product to stakeholders such as processors, retailers and consumers. The particular
standards and characteristics of certification schemes are often designed and reviewed
by a specialist technical committee, or the equivalent thereof (Swales, 2006). For
example, with EurepGAP the technical committees include the retail and producer
members who make all decisions such as whether or not to apply sanctions. In cases of
minor non-compliance, rectification is required but certification continues. Many of the
schemes are governed by some sort of steering group (Barrett et al., 2002).

In the event a farmer's membership of a certification scheme is cancelled due to failure
to meet the required standards, the farmer could possibly lose access to lucrative
markets and potentially face financial consequences through the loss of supply
contracts. The aim of compliance is to promote more sustainable agriculture, enforce

14

compliance with existing legislation, avoid land abandonment and maintain the area of
permanent pasture (Swales, 2006).

Although the aim of certification schemes is typically to set standards that respond to
market requirements they can have benefits and downsides as illustrated in Table 2.2.
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Table 2.2: Benefits and downsides of certification as a form of sustainable selfregulation
Benefits

Downsides

Government
- Certification criteria give government a Certification
bodies
and
national
‘feeling’ of what is common in an industry;
accreditation boards do not always operate
transparently, making it hard for the
- In term of the basis for regulation and/or government to determine what certification
legislation,
Government
can
nominate really entails or whether criteria or standards
certification bodies, that are allowed to give are actually met;
certain certificates;
- Criteria set by the market might be deemed
- Increases transparency in the market, so insufficient or inadequate by government;
there is less need for rules (possibility for
deregulation);
- Government cannot enforce/determine
content of the certification (except with
- Less supervision and enforcement costs; - involuntary legal certification arrangements);
Flexible;
- Effectiveness instrument decreases when
- Use expertise and experience of involved government demands and obliges more;
participants.
- Little possibility for guidance when not
functioning correctly as self-regulation.
Market
- Basis for differentiation;

- Competitive advantage (with regard to
differentiation) lapses in the case of
involuntary certification;

- Consumer recognition;

- Increased consumer confidence can be - Certification might bring a lot of
translated into higher market potential and/or administrative work and related costs
higher prices;
(inspections, audits, fees);
- Knowledge of the market is an input for the - Costs might prevent small firms
norm setting, which can contribute to the organisations from trying to get certified.
visibility, clarity and usability of the norms;

or

Anticipation for possible government
regulation.
Consumers
- Certification simplifies identification and 16

Large number of different labels can be

recognition
of
products
with
certain confusing;
characteristics (e.g. sustainability, health and
- Competition between certifications/labels
safety);
can lead to a selection on the basis of non- Increases transparency of the value chain, content specific aspects, such as the price;
product and its origin;
- ‘Greenwashing’, where a certain image is
- ‘Protection against harmful/ dangerous/ claimed for the product/service, process or
unsafe products.
organisation as a whole, while the main issues
are not or only partly addressed;
- Consumers might think that the government
is checking whether a certified product really
meets the demands set out by the standard,
and therefore feeling confident about the
product, while this is not the case (false
confidence);
- Exclusion of certain products (e.g.
sustainable products) that are not certified as
such.
NGOs
- Instrument for the promotion of sustainable - Company can ‘hide’ behind certified
management and consumption;
products/ services, processes or systems,
while continuing unsustainable practices
- Provides information for policy advice and elsewhere.
cooperation, transparency.

Source: van de Staaij (2008:9)
In practice, producers are often supported in implementing a standard by the buyers of
the products, who bear part of the costs of compliance. Like the costs of compliance,
the benefits of compliance consist of several components and depend on a farm‘s
individual characteristics and the institutional environment (Renard, 2005).
As producers of milk, dairy farmers have to ensure continued production. They aim to
ensure that the safety and quality of their raw milk will satisfy the expectations of the
food industry and consumers. The South African Milk Producers’ Organisation (MPO) is
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promoting that on-farm practices should also ensure that milk is produced by healthy
animals under acceptable conditions for the animals and in balance with the local
environment (Milk Producers’ Organisation, 2003). The MPO is working to develop a
good farming practices’ guide that will provide a framework for individual on-farm quality
assurance, focusing on consumer safety, the image of the dairy sector and
environmentally sustainable production by dairy farmers (Milk Producers Organisation,
2013). Pahl-Wostl (2009) has suggested that, in order to access markets successfully,
all people in the value chain from the producer (dairy farmer in this study) to the
consumer should be made aware of the need for sustainable practice. A certification
scheme for on-farm practice would contribute to achieving this intention.

In order to access markets successfully, all those working together in the value chain
from the producer (dairy farmer in this study) to the consumer should be made aware of
the need for sustainable practice (Pahl-Wostl, 2009). Consumers are concerned that
production should be undertaken in harmony with the environment (FAO, 1998). It is
important that farmers produce their products with minimal impact to the environment. In
dairy farming, pollution is mainly caused by manure and slurry (Wei et al., 2011). A
certification scheme for farmers should ensure dairy farming practices that cause
minimal damage to the local environment (FAO, 2004). There should be regulated
waste management systems and technologies that minimise the impact to the
environment from dairy production (Capper et al., 2009).
There is growing awareness of the need for agricultural production systems to be
sustainable and to have due regard for the welfare of animals. This is finding expression
in market preference, and there are calls for certification as a way of ensuring the
implementation of best farming practice. The review suggests that certification can also
facilitate co-learning, enabling continual improvement. In this light, there would seem to
be significant advantage for farmers to consider certification of on-farm practice.
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2.4 Water Use

The South African National Water Act (Act 36 of 1998) states that the government is the
public trustee of the all water resources and therefore has to ensure that water is
protected, used, developed, conserved, managed and controlled in a sustainable and
equitable manner for the benefit of all persons (Mackay, 2003; Lestoalo et al., 2007).
The Act also states that the DWAF (now Department of Water and Sanitation) has to
ensure that there is licensing when needed (Schreiner and Van Koppen, 2002). The
purpose of licensing is to:

(1) Achieve a fair allocation of water from a resource that is under stress or to achieve
equity in allocations;
(2) Promote beneficial use of water in the public interest;
(3) Facilitate efficient management of the water resource; and/or
(4) Protect water resource quality.

The principles that guide water allocation and use in South Africa are sustainability,
equity and efficiency. These principles are there to guide the protection, use,
development, conservation, management and control of water resources (DWA, 2005).
Sustainability means that the water users should promote social and economic
development and also ensure that the environment is protected now and in the future.
There has to be a good balance between use (that is, water abstracted from the source)
and protecting water resources for current and future water needs (Movik, 2009).

While the principle of equity means everyone should have access to water and must
derive benefits from using the water, the allocation of water has to be fair to all people
(DWA, 2005). Water users, such as the dairy farmers drawing water from the Mooi
River in the uMngeni River basin use the provisions of their licence to abstract water
and the by-laws of the MRIB (appendix IV) to achieve the equitable distribution of it.
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The principle of efficiency means there should be no water wasted (DWA, 2005). The
water abstracted for use “must be balanced with the consideration that many existing
lawful water users are making productive, efficient and beneficial use and are
contributing to socio-economic stability and growth” (Movik, 2009:10).

Of relevance to this study is that irrigation is by far the biggest water use in South Africa
and most of the dairy farmers in South Africa irrigate their pastures. Data from 2000
showed irrigation abstracted about 63% of the country’s available surface water (Water
Accounts for South Africa, 2000). In a country like South Africa, where 98% of the
available water resources is already allocated, there is little room for increased
extraction, particularly as other sectors compete for the surplus (Umgeni, 2009). South
Africa has few exploitable aquifers and extracts groundwater for only 13% of its supply.
There is some room for increased groundwater extraction in the south-east of the
country, but, in other areas, groundwater is already overexploited, with water tables
falling at an alarming rate (South African Yearbook, 2008/9).

Much of the grain cultivated in the world is for animal consumption. In the period from
2001 to 2007, on average, 37% of the cereals produced in the world were used for
animal feed (FAO, 2011). This is also the case in South Africa where a large portion of
the grain cultivated for animal fodder is grown using irrigation (Milk Producers’
Organisation, 2013). With the intensification of dairy farming in South Africa, water
consumption for irrigation is expected to increase (Rosegrant et al., 2002).
Dairy production is becoming more intensive, and the quality of water is declining
(Khelil-Afra et al., 2012). A strong relationship has been established between dairy
farming and lowered water quality. This has been attributed to contamination of the
water ways from the water that returns to these water ways after it has been used for
dairy production processes like washing of the dairy (Quinn and Hickey, 1990; Smith et
al., 1993). Discharges from dairy farm waste treatment ponds normally have high
concentrations of nitrogen and other nutrients and even chemical residues that are
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harmful to stream animals, if the water is not adequately diluted before discharge back
into the streams (Hickey and Vickers, 1994; Richardson, 1997). However, in South
Africa, where water security is of major concern to the dairy farmers, slurries are
retained and used for pasture irrigation in an effort to remove excess nutrients from
water before it is returned to the natural water ways. This is a means for the dairy
farmers to reduce pollution and to try to ensure continued water security.

Water security is a global concern. It encourages public scrutiny of water use. The dairy
industry in South Africa relies on irrigation to sustain forage production because rainfall
is seasonal and variable. Dairy farmers commonly share the same water resources and
have to collectively adjust allocations to accommodate the variable supply. And,
because of the risk to water security, individual farmers have to self-regulate to promote
the efficient use of water. When collective and individual self-regulation are mutually
supportive, constructive behaviours emerge that result in equitable allocation and
efficient use. If such regulation was accompanied by certification, it would enable
farmers to brand their farming systems and manage risk associated with public
perceptions of the unsustainable use of water resources.

2.5 Conclusion
This chapter has presented a review of literature based on the study. In the first section,
I sought to review self-regulation, both individually and collectively, and its relevance to
the study. The second section reviewed certification and its potential benefits. In the last
section, I considered water use in the dairy industry.
Self-regulation and certification related to the use of a shared resource (water) or to
production of a product (milk) for a shared processor can be used as a way of
promoting best practice. This is because it requires and sustains networking which
facilitates knowledge flows and .encourages learning. In an industry where water
security is important, collective and individual self-regulation improves the responses to
risks that affect production and sales. In this way, it can promote system resilience.
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Certification offers the water users an opportunity to account for their water use. It can
be viewed as a way of showing the transparency of dairy production. It can be used to
assure consumers of sustainable practices, while at the same time empower them to
influence farm practice in support of sustainable use of resources. However, as
certification introduces additional costs, consumers have to be willing to pay a higher
price for products in order to enable farmers to introduce certification.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 Introduction
The aim of this study was to investigate whether self-regulation and certification were
being used, or could be used, to promote more sustainable water use in the dairy
industry. The interpretive paradigm was identified as an appropriate framework for the
study, involving qualitative methods such as semi-structured face-to-face interviews with
dairy farmers and participant observation. This chapter also provides details on the
approaches to data collection and analysis and discusses limitations and ethical
considerations encountered during the study.

3.2 Research Methodology
3.2.1 Research Paradigm: Interpretivism
The word ‘paradigm’ is a term that originated from the Greek word paradeigma,
meaning a ‘pattern’. This term was first used by Thomas Kuhn (1962), referring to a
conceptual framework shared by a community of scientists, which provided them with a
convenient model for examining problems and finding solutions. The interpretivist
paradigm stresses the need to put analysis into context (Reeves and Hedberg, 2003). A
paradigm is concerned with understanding the world from the subjective experiences of
individuals. Interpretive researchers attempt to derive their data through direct
interaction with the phenomenon being studied, and they use a number of approaches
to collect and analyse the data (Punch, 2009). These methods employed allow the
interpretivist to evaluate the phenomenon in terms of trustworthiness, which is done
through credibility, transferability, dependability and conformability. In qualitative and
interpretive case studies, the researcher is directly involved in the process of data
collection and analysis (Creswell, 1998). It provides an opportunity to get a deep insight
into the issue under study. According to Neuman (1997), the interpretive explanation is
used to document the participant’s point of view and translates it into a form that is
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intelligible and clearly understood by the readers. Therefore, the role of the researcher
in the interpretivist paradigm is to try and understand, explain, and demystify social
reality through the eyes of different participants (Cohen et al., 2007). In this study, I
sought to understand sustainable water use in the dairy industry as experienced by
dairy farmers.
Terre Blanche and Durrheim (1999) state that an interpretive research design has three
major dimensions: ontology, epistemology and methodology. Table 3.1 documents the
characteristics of interpretivism for this study.

Table 3.1: Characteristics of interpretivism

Feature

Description

Ontology

There are multiple realities. Dairy farmers have multiple realities.
 Reality can be explored, and constructed through human interactions,
and meaningful actions.
 One can discover how the dairy farmers make sense of their social
worlds in the natural setting.
 Many social realities exist due to varying human experience, including
people’s knowledge, views, interpretations and experiences.

Epistemology

 Events are understood through the processes of interpretation
influenced by interaction with the social context.
 Those active in the research process (the researcher and the dairy
farmers) socially construct knowledge by experiencing the real life or
natural settings.
 The researcher and dairy farmers are interlocked in an interactive
process of talking and listening, reading and writing.
 This is a more personal, interactive mode of data collection.

Methodology

 Processes of data are collected by subjective qualitative methods such
as in-depth interviews and reflective sessions.
 Research is a product of the interpretations of the researcher.

Adapted from du-Plooy-Cilliers et al. (2014)
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A key dimension of the interpretive approach is that the researcher is a participant
observer (Creswell, 1998) and engages in the activities and attains the meanings of
actions as they are expressed within specific social contexts that they are researching.
Therefore the goal of this study was to gain insight from dairy farmers on how selfregulation and certification could be used to promote sustainable water use in the dairy
industry in the uMngeni River basin through the use of qualitative methods.

3.2.2 Qualitative Approach

For this study, I used a qualitative research approach as it attempts to study the
everyday life of different groups of people and communities in their natural setting: in
this study, dairy farmers and their sustainable use of water. According to Denzin and
Lincoln (2003), qualitative research involves an interpretive, naturalistic approach to its
subject matter, attempting to make sense of, or to interpret, phenomena in terms of the
meaning people bring to them. While, for Myers (2009), qualitative research is designed
to help researchers understand people, and the social and cultural contexts within which
they live. Qualitative data sources often include observation and participant observation
(fieldwork), interviews and questionnaires, documents and texts (Myers, 2009). This
study made particular use of semi-structured face-to-face interviews with dairy farmers
in the uMngeni River basin.

3.3 Research Design: Case Study
A case study is an empirical inquiry that investigates a contemporary phenomenon in
depth and within its real-life context, especially when the boundaries between the
phenomenon and its context are not clearly evident (Yin, 2009: 18). The purpose of a
case study design is to look intensely at a small group of participants and draw
conclusions only in that specific context about that group or participant (Becker et al.,
2005). This research involved the close study of dairy farmers in the uMngeni River
basin.
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Because case studies often provide the tools to undertake the research, I followed the
research design process depicted by Figure 3.1 below.

Step 1:Determine and Define
the Research Questions

Step2: Select the Case and
Determine Data Gathering and

Step 3: Prepare to Collect the
Data

Step 4: Collect Data in the Field

Step 5: Evaluate and Analyse the
Data

Step 6: Prepare the Report

Figure 3.1: Research Design process using a single case study
Source: Tellis (1997).
Given the interpretivist paradigm in which my research is situated, a single case study
was considered the most appropriate approach to systematically collecting and
analysing data collected to understand a particular phenomenon under study in greater
depth. Babbie and Mouton (2001: 279) point out that qualitative research designs
commonly focus on ‘a small number of cases to be studied’ to gain an in-depth
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understanding across and within contexts .The main emphasis of the case study is on
what can be learned from a single case (Tellis, 1997).

3.3.1 Selection of Participants
This research explored how dairy farmers act, individually and/or collectively, around
water use in the dairy industry. As such, dairy farmers were the primary participants in
this research. I made use of purposive sampling in selecting the dairy farmers.
Purposeful sampling, according to Patton (1990) is used to select information-rich cases
whose study will illuminate the questions under study. Patton (2002) further states that
the benefit of purposeful sampling is that there are patterns that emerge from great
variation. These are of particular interest and value in capturing the core experience and
central, shared dimensions of a setting or phenomenon.

The chairperson of the KwaZulu-Natal Milk Producers’ Organisation (MPO) served as a
gatekeeper into the dairy farming community and assisted me in selecting and
contacting the commercial dairy farmers. I was able to interview a total of thirteen
participants. Of the thirteen, eleven were dairy farmers and were all members of the
Milk Producers’ Organisation. The other two participants were a Lima Rural
Development Foundation officer and the Mooi-Mpofana Agricultural Association
manager.
3.4 Data Collection Tools
The aim of data collection is to collect evidence to address the research issue.
Documents, in-depth semi-structured interviews and observations are three common
sources of data for qualitative research (Merriam, 1998) and these are the tools that
were used in this research. Interviews are one of the most recognised forms of
collecting data in qualitative research because they enable the researcher to
understand the feelings, thoughts, intentions and past experiences of participants
(Patton, 1990). Document analysis yielded information that was readily available, non-
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reactive and unobtrusive (Merriam, 1998) and observations allowed a firsthand account
of on the ground experiences of dairy farmers.

3.4.1 Semi-Structured Interviews
Interviewing is described in many sources as some sort of face-to-face interaction
(Leedy, 1993). Shneiderman and Plaisant (2005) state that interviews are very
productive because the interviewer can pursue specific issues of concern that are the
focus of the research. They noted that interviews can be useful because they: provide
direct contact with the interviewees, which often leads to specific, constructive
suggestions as such providing detailed information; consist of a list of open-ended
questions based on the topic areas the researcher intends to study.
For this study, I conducted interviews that were semi-structured in nature since the
intention of the interviews was to explore if self-regulation and certification could be
used to promote sustainability in the dairy industry, focusing on water use in the
uMngeni River basin.
Before the data collection commenced, I was able to conduct a pilot scoping visit to the
uMngeni River basin in KwaZulu-Natal in November 2014. I had meetings with two
consultants who are involved in the dairy industry of the uMngeni River basin and they
provided a brief insight of the industry there, as well as information with regards to
which gate-keepers I should approach to help gain entry into the dairy farming
community. This helped me to prepare my interview questions for data collection. I
conducted the data collection from 18 March 2015 and finished the collection on 15
April 2015.

Eleven dairy farmers, who are all members of the MPO, were interviewed together with
the Lima Rural Development Foundation officer and the Mooi-Mpofana Agricultural
Association manager. The main themes of the interview questions were centred around
self-regulation of water use in the dairy industry and certification in the industry.
Interviews lasted between 20-30 minutes and took place in convenient locations for the
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participants. The interviews were audio-recorded to secure an accurate account of the
interviews and to ensure the researcher did not lose any data gathered during the
interviews. All the interviews were conducted in the English language. I also took down
field notes during the interview sessions.

3.4.2 Documents
Documentary analysis is often used in combination with other qualitative research
methods as a means of triangulation (Denzin, 1970). Documents that were used in this
study included published sources - books, journal articles, government publications,
annual reports, archival data etc - and unpublished sources obtained directly from the
dairy farming industry. I specifically used documents from the MPO and the Mooi River
Irrigation Board to supplement my own knowledge and place my findings in a broader
context. In analysing these documents, I highlighted particular excerpts, quotes and
passages, which were used to supplement the interview data. Therefore corroboration
of multiple qualitative techniques enhanced the validity and reliability of findings for this
case study research.
3.4.3 Observation
The objective of observation is to collect data in what is termed the ‘natural setting’, the
individual identified as the observer is the instrument for the data collection and the
observer notes things such as what people say and do (Schuh and Upcraft, 2001). Even
if other methods or techniques are used, the researcher remains the most essential
‘sensor’ or ‘instrument’, and hence observation always counts (McCracken, 1988).

Observation allows the researcher to generate insight and better understanding on the
phenomena being studied. While conducting the interviews, I took into account tone and
facial expressions of the respondents to aid in interpreting the verbal responses. Field
notes taken during the observation included both empirical observation and
interpretations (Babbie, 2010).
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3.5 Data Analysis
Bogdan and Biklen (2003) suggest that qualitative data analysis involves working with
the data, organising the data, placing it into manageable units, coding the data,
synthesising it, and searching for patterns from it. At the core of analysing data, there
are related processes that include describing the phenomena, classifying it, and seeing
how the concepts interconnect (Bogdan and Biklen, 1992).

Yin (2003) suggests that in case study research it is necessary to search the data for
‘patterns’ which either explain or identify causal links. This process allows the
researcher to concentrate on all the data first, after which the researcher attempts to
then take it apart and re-construct it to derive meaning from it.

Categorisation and organisation of data to search for patterns, critical themes and
meanings that emerge from the data is referred to as ‘open-coding’ (Strauss and
Corbin, 1990), which is employed when the researcher tentatively identifies conceptual
categories from the phenomena that would have been observed and then grouped. The
goal is to create descriptive categories that provide for a tentative framework for
analysis; and, for this study, the main themes that emerged from the study were
reasons for self-regulation and certification relating to water use in the dairy industry.

3.5.1 Initial Procedure of Data Analysis
After returning from the field with the raw data, the first task was to transcribe the
interviews I had conducted. To help ensure that the interviews were accurately
transcribed, the audio recordings were replayed several times while I read the
transcribed interviews. I read the transcripts several times before any coding began.
This was so that I would become fully immersed in the data collected from the field.
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3.5.2 Coding
According to du Plooy-Cilliers et al (2014), coding is a way of organising data into
manageable pieces. This will allow examination of the data and decision-making on how
to break the data down. The first coding frame is often a multi-leveled process that
requires several successive sorting of all cases under examination (Berg, 2001).
Investigators begin with a general sorting of cases into some specified special class. In
many ways, this first frame is similar to what Strauss (1987) describes as axial coding.
According to Strauss (1987) axial coding occurs after open-coding is completed and
consists of intensive coding around one category. I therefore coded the transcripts line
by line as well as word by word. Then they were labelled based on similarities in terms
of meanings. The codes with commonalities were then grouped together. The assigned
code or category serves as an identifier whenever you find a meaningful segment in the
data. I analysed the data from the interviews under broad themes and these were
related to the questions asked during the interview process. I then organised the data
into categories and sub-categories by reading across all the transcripts. I then produced
an analytical memo that contained the broad themes and headings. I made use of
extensive direct quotations from the participants to ensure ideas came through in this
study, allowing for some thick description.

3.6 Validity and Reliability of the Study
Validity can be described using a wide range of terms in qualitative studies. This
concept is not a single, fixed or universal concept, but rather a contingent construct,
inescapably grounded in the processes and intentions of particular research
methodologies and projects (Winter, 2000). Issues related to validity in qualitative
research have been addressed for more than half a century (Atkinson et al., 2003).
Patton (2001) considers that validity and reliability are two factors about which any
qualitative researcher should be concerned when designing a study, analysing results
and judging the quality of the study. To try and ensure the validity of their research,
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qualitative researchers routinely employ: member-checking; triangulation; thick
description; peer reviews; and external audits to try and ensure the validity of their
research (Creswell and Miller, 2010).
Reliability and validity are conceptualised as trustworthiness, rigour and quality in
qualitative paradigm. In qualitative paradigms, the terms: ‘credibility’ ‘neutrality’ or
‘conformability’, ‘consistency’ or ‘dependability’ and ‘applicability’ or ‘transferability’ are
essential criteria for quality of research (Lincoln and Guba, 1985; du Plooy-Cilliers et al.,
2014). Trustworthiness is crucial to ensuring reliability in qualitative research, while also
establishing good quality studies through reliability and validity in qualitative research.
Seale (1999) states that, “The trustworthiness of a research report lies at the heart of
issues conventionally discussed as validity and reliability” (Seale, 1999). Discussed
below are the steps that I employed to ensure that I achieved credibility and
trustworthiness of the study.
Triangulation is a procedure used to try and achieve validity: the researcher’s search for
convergence among multiple and different sources of information to form themes or
categories in a study. This is a step taken by researchers, employing only the
researcher's perceptive, and it is a systematic process of sorting through the data to find
common themes or categories by eliminating overlapping areas (Creswell and Miller,
2010). According to Mathison (1988), triangulation has arisen as an important
methodological issue in naturalistic and qualitative approaches to evaluation to control
bias and establishing valid propositions. Qualitative methodology often applies
triangulation as a means of establishing credibility; including triangulation of
investigators, theory, technique or sources (Denzin, 1978). The interviews, observation
and document analysis were validated against each other to establish validity. Through
this association, achieving validity and reliability of research from the qualitative
researcher’s perspective is increased and it eliminates bias and increases the
researcher’s truthfulness of a proposition about the social phenomenon (Denzin, 1978).
A peer review involves someone, who is familiar with the research or the phenomenon
being explored, reviewing the data and research process. Seeking the assistance of
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peer review allows the researchers to add credibility to a study (Creswell and Miller,
2010). Peer review of the study was also employed for this study to establish credibility.
Another procedure I used for establishing credibility was to describe the setting, the
respondents, and the themes of a qualitative study in rich detail (Creswell and Miller,
2010). I used thick, descriptive statements that sought to produce for the readers the
feelings that they would have experienced, or could experience, in the study. Hence,
credibility is then established by the readers who read a narrative account and are
transported into a setting or situation (Denzin, 1978). Rich description also enables
readers to make decisions about the applicability of the findings to other settings or
similar contexts (Creswell and Miller, 2010).
3.7 Limitations of the Study
Because this research relied primarily on information obtained directly from dairy
farmers through interviews, the time and availability of the dairy farmers proved to be
extremely challenging in undertaking this research. The nature of farming is
unpredictable and farmers were often hesitant to commit to a time and place for
interviews. This resulted in having to extend the time period allowed for interviews and
also increased the budget for my research. A further result of this was that the total
sample size was thirteen participants. However, in qualitative research, the main focus
is not size of the sample, but rather the main focus is on the quality and depth of the
information obtained from data gathered from the interviews. It is only necessary to
continue sampling until what is referred to as ‘theoretical saturation’, which is said to be
between 10 and 15 interviews with the respondents.
3.8 Ethical Considerations
Changing social attitudes about research during the past several decades and changing
legislation have led to professional associations creating codes of ethical conduct (Berg,
2001). Largely concerns regarding research ethics revolve around issues of harm,
consent, privacy, and the confidentiality of data (Punch, 1994). According to Silverman
(2000), researchers should always remember that, when they are doing their research,
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they are actually entering private spaces of their participants. The researcher thus has
an obligation to respect the rights, needs, values and desires of the informants
(Creswell, 2003). Highlighted below are the ethical considerations Elmes et al. (1995)
and Miles and Huberman (1994) noted would apply to the treatment of participants with
regards to ethical conduct:

Informed consent: The participants should be fully informed about the research
procedure by the researcher and they must give their consent to participate in the
research before data collection begins taking place. I made sure I informed the
participants about the research and I ensured I obtained their consent before
commencing with the data collection
No deception: There is to be no deception of participants. Deception is only justified
when there is no other way to answer the research question and in instances where the
potential benefit of the research far exceeds any risk to the participants. Willig (2001),
states that researchers must protect participants from any harm or loss and should aim
to preserve their psychological well-being and dignity at all times.
Privacy, confidentiality and anonymity: The participants should be aware that the study
would not intrude into group behaviours. I made sure to inform the participants that I
would keep their identities confidential in my study.

Harm and risk: The participants should be aware of any particular harm or risk, if any,
from the study. I informed the participants that the research was low risk and no harm
would come to them if they participated in the study.

Hence, I took the appropriate steps to adhere to strict ethical guidelines in order to
uphold participants’ privacy, confidentiality, dignity, rights and anonymity. Ethical
clearance for this research was sought and obtained from the Monash University
Human Research Ethics’ Committee (MUHREC) before I could proceed with the
collection of data from the study area. Evidence of the ethical clearance approval is
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shown in Appendix I (Ethics approval number CF15/1014 - 2015000471). The study that
I conducted was classified as a low-risk research, which means that questions asked
were minimally sensitive and posed minimal to no risk to participants.

I used the explanatory statement shown in Appendix II as a basis for explaining the
study to respondents. This helped develop understanding and provide context for the
questions. I also provided contact details, making it possible for respondents to access
further information from the researcher if they required it. I also obtained written
informed consent (shown in Appendix III) from participants prior to the commencement
of the interviews. Participants were fully informed that their participation was on a
voluntary basis and that they could withdraw at any time if they felt the need to do so
without any penalties.

I ensured that the confidentiality and anonymity of the respondents would be maintained
by transcribing the interviews individually and also through the removal of any
identifying characteristics. I also made it clear that the participants' names would not be
used for any other purposes in the study, nor would any information be shared that
would reveal their identity in any way. Therefore, I was extremely careful in the report
about how I discussed the participants and the settings as well (Hagan, 1993).

3.9 Conclusion
This chapter outlined the research methodology that I used in the course of the study. I
identified and applied research methods that were appropriate for a study of this type
and took all necessary precautions to ensure that the research conformed to the ethical
standards prescribed by the MUHREC. The following chapter will provide details of the
study area.
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CHAPTER FOUR
STUDY AREA
4.1 Introduction
This chapter provides background information on the study area and develops the
rationale for selection of the study site. Because this study is concerned with water use
in the dairy industry, I selected an important dairy farming area in which production is
reliant on irrigation water drawn from a resource that is shared among farmers and
other users. The chapter is divided into four sections. Firstly, there is the section entitled
‘South Africa: A Water Scarce Country’. Next comes ‘KwaZulu-Natal Province: An
Introduction’. The third section is ‘The uMngeni River basin: The Study Site’. Finally, I
provide a ‘Conclusion’.
4.2 South Africa: A Water scarce Country

South Africa is classified as a semi-arid country. Compared to a world average of about
860 mm, South Africa only receives an average annual rainfall of about 464 mm.
(SAinfo, 2014). Much of the country receives less than 600mm of rain annually and
even the wetter western parts of the country may receive less than 1000mm (Figure 1).
Rainfall is also highly seasonal and the country is prone to periodic droughts (Milk
Producers’ Organisation, 2004). In KwaZulu-Natal, for example, the mean annual
precipitation ranges between 410 and 1450 mm and the mean annual evaporation level
varies between1360 and 2040 mm. depending on location. In the catchment of the
uMngeni River, over 80% of the rainfall occurs between October and March (Umgeni,
2009). Because of the pattern of rainfall in South Africa, dairy farming is largely
restricted to the western and southern parts of the country, but, even there, irrigation is
necessary to sustain forage production. Under the conditions that prevail in South
Africa, risk to water security is likely to be an important determinant of farmer behaviour
and farming practices.
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Figure 4.1: Mean annual rainfall in South Africa,
Source: Schulze et al. (1997)

4.3 KwaZulu-Natal Province: An Introduction

The province of KwaZulu-Natal is located between the Indian Ocean on the east coast
of South Africa and Drakensberg mountain range in the west. It covers 92 100 square
kilometres, which is approximately 7.2% of the total land area of South Africa. There are
three geographic regions; i) the mountain region to the west and north (ii); the central
region with rolling hills where the dominant land use is for agriculture; and (iii) lowland
coastal plains (Kruger, 1983).
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Favourable agricultural conditions; location - as the sea port nearest the economic hub
of the country in the province of Gauteng; and, availability of water have contributed to
industrial growth in this province. This has led to rapid growth in the population from
approximately 8 572 302 in 1996 to approximately 10 267 300 in 1997 (Kienzle et al.,
1997). The province contributes approximately 15% of South Africa’s gross domestic
product, with the agriculture and forestry sectors being the largest contributors (Stats
SA, 2011).
4.4 The uMngeni River Basin: Study Site

The study was conducted in the area referred to as the upper uMngeni River basin
(Figure 4.2), an area characterised by extensive mixed farming (predominantly dairy
pastures) (Umgeni, 2009). This term ‘upper uMngeni River basin’ can be confusing
because, from a water resources’ perspective, the uMngeni basin can be considered to
include the upper catchment of the Mooi River, which is part of the Tugela River system,
because water is transferred from the Mooi River to supplement flow in the uMngeni
River. This is the most important milk producing region of the province (Mkhabela,
2010).
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Figure 4.2: Map of uMngeni River catchment. The Upper Mooi River catchment is
included because water is transferred to the uMngeni River from the Mearns Weir.

Source: Umgeni (2009)

The uMngeni River basin is part of the uMvoti to uMzimkulu Water Management Area
(Kienzle et al., 1997) and supports two major urban centres: Durban and
Pietermaritzburg. By 1997, four large dams, with a combined capacity of 745.9 million
m3, had been constructed in the catchment to supply water to an increasing population
and to cater for the rapidly expanding urbanisation and industrialisation. The volume of
the dams was 135% of the mean annual runoff of the basin (Kienzle et al., 1997). The
dams - Midmar Dam, Albert Falls Dam, Nagle Dam, and Inanda Dam - are maintained
and operated by a state-owned entity called Umgeni Water, which supplies bulk potable
water to six KwaZulu-Natal municipalities. As the demand for water in the uMngeni
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catchment increased; it became necessary to draw from the Mooi River to ensure
supply. This involved construction of the Mearns Weir and later the Spring Grove Dam
(Umgeni, 2009). However, notwithstanding efforts to implement water demand
management, as demand continues to grow; consideration is being given to further
water imports, particularly from the uMkhomazi River (Umgeni, 2009).
The uMngeni River basin has several tributaries, the most important of which is the
Msunduzi River, which has its main source in Vulindlela and passes directly through
Pietermaritzburg, the provincial capital of KwaZulu-Natal (Umgeni, 2009). It provides
water to about 4.5 million people. In relation to the geo-physical jurisdictions of the
National Water Act, the uMngeni River lies in the Mvoti-Mzimkulu Water Management
Area (WMA) (#11), which is bordered by the Mvoti River to the north and Mzimkulu
River to the south (DWA, 2011).
The source of the uMngeni River is in the lower Drakensberg, and the river flows
southeast to drain into the Indian Ocean in the central-northern area of the city of
Durban.

4.5 The KwaZulu-Natal Dairy Industry
Although KwaZulu-Natal produces 21% of South Africa’s milk, the number of dairy
farmers has declined from 648 in 1997 to 381 at present (Milk Producers’ Organisation,
2013). Cows in milk production are provided supplementary feed of dairy meal at the
rate of 6.5 to 7.5 kg per head daily (Penderis and Penderis, 2004) to sustain milk
production. Despite this 40% drop in the number of producers, milk production in the
province has increased. There are fewer dairy farmers with larger herds producing more
milk.

Within the Midlands of KwaZulu-Natal, most of the farms are predominantly grazing
farms, using irrigated ryegrass and dry land kikuyu, with maize silage and hay
(Eragrostis curvula or veld) being fed at strategic times, particularly during winter and
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dry periods when farmers may not be able to irrigate large pastures for grazing (Milk
Producers’ Organisation, 2004). Even here, in a region which receives relatively higher
rainfall, dairying requires that pastures are irrigated with water drawn from a system in
which there is considerable competition for access to water. Risk to water security is
therefore likely to be an important determinant of farmer behaviour and farming practice
in water use. On this understanding, I selected this study site to investigate if selfregulation and certification were being used or could be used to promote more
sustainable water use in the dairy industry.
4.6 Conclusion
The purpose of this chapter was to describe the study area and explain the rationale for
site selection. I argue that, despite being regarded as most suitable for dairy farming in
South Africa, the combination of relatively low rainfall (in a global context) with high
seasonal and inter-annual variability leads to a dependence on irrigation to produce
sufficient forage to sustain dairy herds. These conditions offer good prospects for
researching whether self-regulation and certification are being used, or can be, to
promote sustainable use of water. The following chapter presents the research results
of the research.
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Chapter Five
Research Results
5.1 Introduction
The aim of this study was to examine if self-regulation and certification are being used
or could be used to promote sustainable water use in the dairy industry in the uMngeni
River basin. Self-regulation can be defined as an integrated learning process involving
development of a set of constructive behaviours that affect attainment of individual
goals (Zimmerman, 1989). In the context of this research where dairy farmers share
water and need to sustain the supply of milk to processors; self-regulation can also be
understood as a co-learning process that leads to alignment of behaviours toward the
common good. Thus, self-regulation is a mechanism that enables resource users to act
individually and collectively in their use of the common pool resource. In this study, I
consider how farmers self-regulate to align their behaviours as a collective, and how
individual farmers self-regulate their on-farm behaviours to promote the sustainable use
of water.

For this study, certification is regarded as a formal process in which an independent
(external) agent audits and accredits, in this case study, dairy-farming practice as it
relates to sustainable water use in the dairy industry. For certification to occur, there has
to be an assessment, by a competent body, of conformance with a product standard,
which might be a public or private standard (Meuwissen et al., 2003). According to
Meuwissen et al. (2003), the aim of certification schemes is typically to set standards
that respond to market requirements and the producers’ benefits from compliance
include: less risk of being excluded from the market requiring the standard; the option to
sell a larger quantity on the market requiring the standard; higher product prices; cost
reduction through optimised input use/technological change; higher yields through
optimised input use and technological change.
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In the context of this study, certification would imply that farming conforms to
appropriate standards of water use and sustainable farming practice. The focus for
certification would be ensuring that individuals and the collective adapt behaviours so
that the available water is allocated equitably and used productively. Consequently, this
study investigated the water allocation mechanisms, including the monitoring and
assessment of water use, and provisions for preventing abuse. I also investigated
farmer attitudes to the introduction of certification as an aid in the promoting of
sustainable water use in the dairy industry.

The results presented are drawn from semi-structured interviews conducted with 13 the
respondents from within the dairy industry of the uMngeni River basin, in the KwaZuluNatal Province of South Africa. They are qualitative and I use quotes from both
respondents and documents to illustrate the approach to self-regulation and attitudes
towards certification. The results are presented in four sections: ‘Collective SelfRegulation’;’ Self-regulation by Farmers’; ‘Attitudes to Certification’; and ‘Conclusions’.
5.2 Collective Self-regulation
Access to water for irrigation is authorised through a licensing procedure administered
by the Government’s Department of Water and Sanitation and enforced for most of the
participants through the Mooi River Irrigation Board (MRIB). However, because of the
demands for water in the basin (see Chapter 4) and the need to share equitably among
farmers, particularly during periods of scarcity allocations among farmers and other
users have to be adapted and their use monitored. This function is performed by the
MRIB in accordance with the law, its objects and by-laws (Appendix VI). Quotes that
follow are taken from this document.
One respondent expressed his commitment to the objects of the MRIB and its role in
promoting water security in this way:
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“The reason I am on the board is because I do think it’s a valuable thing. I think
we need to manage water efficiently and make sure our area is doing it.”
(Interviewee NK3Z)
The MRIB is a collective in the sense that “owners or the lesee under a duly registered
lease of riparian land to the Mooi River who is listed as a Voter in terms of section 83 of
the Act, and all or part of whose land is referred to in section 88(1)(a)(v) of the Act” is
enabled to engage in decision-making as it relates to the regulation of extraction and
water allocation. The by-laws state that one of the objects of the MRIB shall be:
“Whenever the volume of water, flowing in the Mooi River or a section thereof,
appears to be inadequate to meet all lawful demands for such water and having
regard for the rights of downstream users, to control the abstraction of water from
the Mooi River in accordance with the law and these by-laws.”
Water allocation rates are expressed as millimetres of water for an area of irrigable land
per week. Because abstraction can be adjusted, “The the Board may from time to time
reduce approved rates as set out in by-law 13”.
The MRIB is required to ‘determine the Potentially Irrigable Area on each registered
subdivision of land in the District’, so that, by applying the ‘approved rate’ of 25
millimetres per week; it can determine the allocations of water to an irrigator. However,
in times of water stress; both the area of land and ‘owner schedules for irrigation
purposes may be varied annually’ and the ‘approved rate’ may be reduced.
Once the ‘weekly quantity of water required to apply the Approved rate to all the
scheduled land for irrigation’ has been established, the ‘separate quantities of water
required weekly to apply the approved rate to each registered piece of land’ are
determined. The ‘number of hours per week which each irrigator is entitled to operate
each pump (rated by the Board) on each such piece of land’ is determined in order ‘to
apply the approved rate to that particular piece of land’. The irrigator is further informed
of ‘the number of pumping hours per week that he may abstract and the approximate
‘number of kilowatt hours the pumping installation is rated to consume per cubic meter
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abstracted’. Because flow rate in the river cannot be predicted accurately, “Every Friday
as long as the shortage persists, the Board shall check whether the flow rate has
declined or improved during the week and shall re-calculate the approved rate for the
ensuing week and the reduced quantity of water to which each irrigator is entitled”.
The MRIB by-laws enable the Board to “take all necessary steps to procure the
calibration and or metering of all pumps and other devices employed to abstract, divert
or impound such public water so as to allow accurate measurement of such water”. To
further regulation of use, the Board requires individuals to regulate their own extraction
of water and to ‘accurately maintain up-to-date records as the Board may prescribe”. In
addition, “Every irrigator shall at all times have regard to the effect of his pumping on the
flow of the river and shall not abstract such a quantity of water that the flow of the river
out of his pump pool stops for more than six hours.” Provision is also made for sanction
in instances where an irrigator uses more than the allocation: “If any irrigator exceeds
his permitted pumping hours the excess shall be regarded as taken on account of the
following week for which entitlement shall be appropriately reduced”. In the case of a
third or subsequent offence the Board may ‘decide to render the pump inoperable or to
institute action or application in a competent court’.
Even where an irrigator has observed all relevant restrictions should it appear that he or
she is “unduly wasting water or negating the enjoyment of their rights by downstream
users, the Board may impose such additional conditions on abstraction as it deems
appropriate to prevent such waste.”
The MRIB by-laws also acknowledge pollution as harmful to downstream users and
provide that:
“No owner shall permit the discharge into the river of raw sewage or effluent from
kraals, pigsties and the like which will result in pollution of the water in the river
and be harmful to lower users. Any such discharge is liable to prosecution in
terms of section 23 of the Act.”

45

These findings show that irrigators use the provisions of the by-laws to collectively
regulate the allocations of water and to adapt such allocations, on a weekly basis if
required, to be in accordance with prevailing conditions of river flow. They also accept
responsibility for individually contributing to equitable sharing of available water by
keeping records of their abstractions and providing information that will assist in
collective regulation.
The by-laws emphasise that the river is a water resource, the benefits of which are
shared among irrigators and others users who may have no affiliation with agriculture.
This sentiment is expressed in one of the objects of the Board as: “To protect, conserve
and supervise the Mooi River and its sources and tributaries within the District to the
benefit of the persons entitled thereto and to all other persons, flora-fauna and aquatic
life dependent thereon”. Thus, irrigators are encouraged to understand water as a
common pool resource and that access and use are contingent upon collective
regulation for the common good.
Farmers are acutely aware of their reliance on secure access to water:
“Water security is probably what our whole business is based on: if we cannot
irrigate the pastures we are out of business.” (Interview NK1Z)
“We need to irrigate. So, without the irrigation, we would have no dairy system.
The security of that water is a big deal for us: it can make or break our business.”
(Interview NK9Z)
They are also aware that water is a shared resource. Use of ‘we’, ‘our’ and ‘us’ convey
the sense of belonging to a collective and a need to act collectively in the promotion of
water security. Acknowledging reliance on a shared resource promotes appreciation for
the need to collectively regulate access and use:
“In terms of water, we collectively regulate, clearly that’s to sustain our water
source, especially in times of shortage; so that everyone is able to carry on their
business. If it’s over-utilised, then it could be to the detriment of everyone.”
(Interview NK5Z)
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“We regulate ourselves with regards to water security ... We rely solely on that
water, and, so, as far as water security and self-regulation go; we regulate
ourselves.” (Interview NK11Z)
5.3 Self-regulation by Farmers
Once an allocation has been given to a farmer, it becomes his/her responsibility to use
water efficiently and productively. One respondent expressed the importance of selfregulation for water security in this way:
“The right thing to do absolutely is act as a collective and try regulate ourselves
in water usage and monitoring of water usage so that we can ensure that that
scarce resource, which is a very essential resource, lasts through the season.”
(Interview NK12Z)
Responses suggest that costs of production and profitability are also important factors
that form their approach to water use.
“My business is dependent on my water security because that’s the cheapest
way of producing food, and the type that we need to be able to feed our cows in
the most cost effective way: the thing that makes us competitive worldwide, is
dependent on the security of our water.” (Interview NK3Z)
“We are economically driven, the margins are much smaller than they used to be,
the difference between input costs and sales is very tight and what has changed
considerably is the number of units that have to be run to make the operation
viable.” (Interview NK10Z)
One way in which farmers manage costs and improve profitability is through achieving
economies of scale by increasing herd size:
“Economies of scale and profitability are important in the industry, so it is
becoming a more professional business, because you need bigger numbers to
be able to achieve a profit at the end of the day.” (Interview NK5Z)
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“We are economically driven, so we have had to milk more cows, we have had to
be more in control of our expenses and we have had to look at models that are
totally economically driven.” (Interview NK7Z)
“Input costs escalated and the price of milk hasn’t risen accordingly. So, to
survive, you have had to get bigger and bigger and bigger and become more
efficient, and, basically, in the world, it’s called ‘scale of economy.’” (Interview
NK10Z)
Farmers are conscious of the risk to water security. They are also aware that using
water more efficiently makes dairy farming more profitable because the costs of
production (mainly the cost of electricity) are reduced per unit of forage produced.
Farmers improve the efficiency of water use by adopting new technology and ‘finding
better ways of doing things’. These include a move from using drag lines to centre
pivots and the use of probes that measure soil moisture and allow better scheduling of
irrigation. Improving the scheduling of irrigation also reduces the rate at which water
allocation is used:
“Economic terms of where the industry has been, I think we have been pushed to
the point where we have had to adapt, had to find new better ways of doing
things: we have become far more efficient mainly through focusing on inputs
within the industry.” (Interview NK8Z)
“I think water use efficiencies are driving self-regulation. There are a lot of selfregulation issues in the dairy industry and water is one of them.” (Interview
NK1Z)
“What has changed more recently is the more efficient use of water with new
technology: most farmers are using advanced technology in terms of monitoring
their water applications.” (Interview NK2Z)
“We are now using centre pivots instead of using drag line irrigation. The rule of
thumb that we have experienced is that you use less than half the power to pump
the water and that’s big money saved buying electricity, so you use half the
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power and gain double the yield. Basically, we use half the power; half the water
and get double the yield.” (Interviewee NK6Z)
“We have learnt and gotten the centre pivot, we installed a variable speed drive
so we can adjust the rate of the pump when irrigating different areas or different
volumes. If we self-regulate water use using this equipment, we save a lot of
power and increase water saving efficiencies.”(Interview NK11Z)
“When talking about the regulation of water, we are using probes and measuring
soil moisture and not over-irrigating or under–irrigating. Basically that’s how we
are regulating our water use.” (Interview NK2Z)
The findings show that the use of technological innovations - such as the centre pivots,
moisture probes and water meters - have not only improved water use efficiencies and
profitability for the dairy farmers, but are instrumental in improving both individual selfregulation as well as the collective regulation of water use in the dairy industry of the
uMngeni River basin.
Zimmerman (1989) stressed the importance of ‘integrated learning’ that leads to
development of a set of constructive behaviours that affect attainment of individual
goals. Responses suggest that farmers strive to improve farming practice individually
and collectively. While the by-laws of the MRIB promote constructive behaviours that
positively affect the attainment of individual and collective goals, this would not, on in its
own, provide for the ‘integrated learning’ that is required for continual improvement of
farming practices. The farmers in this study established study groups to share
information, and, by ranking farmer efficiency, they set standards for performance. In
this way, individual and collective behaviours become aligned to support attainment of
individual and collective goals. The importance of this integrated learning among
farmers is evident from the following response:
“All dairy farmers belong to a study group where our figures are monitored and I
think the beauty of study groups is that the better methods are exposed in the
study group as being more viable. In other words, the study group has an
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economic table, so that your most efficient farmers sit at the top of the table, and
those are the farmers you find are using water effectively, they are using fertilizer
effectively, they are using the right type of animal, they are using the right type of
pastures; so working in a group certainly works very well in dairy; because it
shows the right way and the right way is the most economically viable.” (Interview
NK5Z)
These findings provide insight into how the risk to water supply and costs of irrigation:
shape individual and collective commitment to water security; and how they align
behaviours in support of individual and collective goals. The quality of water in the Mooi
River is rated as ‘good to excellent’ (Umgeni Water, 2014:122) and this may account for
why the farmers do not appear to associate risk with the quality of water supply. And
perhaps in this light they also do not associate reputational risk with the influence of
farming practices on the quality of the water in the Mooi River.
5.4 Certification
The proposition in this study is that, because certification signifies that a product (milk)
and a process (water use in particular and sustainable farming in general) meet
designated standards, it could improve profitability. This would motivate farmers to
consider the introduction of a certification scheme, as has been the case in the sugar
farming and timber industries.
One respondent expressed how farmers could be left feeling vulnerable and
overwhelmed with regulations:
“We don’t think certification should be used as a tool, we feel that by doing the
correct things, by doing the sustainable and viable options; it has a selfregulatory effect in any case. I think farmers feel very vulnerable at the moment
there are so many regulations.” (Interview NK5Z)
Considering what motivates self-regulation, one farmer expressed the importance
personal responsibility rather than having something imposed:
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“I think that’s what it’s all about: being ahead of the game, to be self-reliant, have
a code of good practices that you adopt yourselves, instead of having legislation
being forced on you to do that. And, we believe that we are ahead of any
legislation like any certification scheme, for our own benefit, the benefit of our
children, the benefit of future generations ahead of us.” (Interview NK8Z)
Other farmers consider that, because certification is coercive, it may have negative
consequences for collective action and lead to individualistic behaviours:
“I think certification always forces people to regulate. I don’t think it encourages
people to work collectively.” (Interview NK7Z)
“I think certification creates situations. If it’s not a sustainable process of
certification, people will find ways of going and circumventing it. I understand it’s
important for regulation and certification, but it could lead to people pursuing their
own self-interests.” (Interview NK5Z)
One respondent suggested that a benefit of coercion through certification would be
control over malpractice, but emphasised the need for individuals to be capable of
farming responsibly:
“I would imagine that some level of certification will force people who are
conducting bad practice to correct those, so I think it’s a combination. I think the
person whose managing that resource that is the water, needs to develop the a
skill set in order to farm responsibly; but, at the same time, you need a
certification body to be in tune with what’s happening in a practical sense and not
make the certification unrealistic.” (Interview NK6Z)
Some respondents saw benefits in certification as improving margins and speeding up
collective learning:
“I think it’s excellent if you can get extra margin into your business or go from no
margin to creating margin in your business, and I think it’s brilliant.” (Interview
NK2Z)
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“Certification also drives things, like increased information and new technology;
because the one guy that has the technology shares it faster or the certifying
guys share it faster so there would be positive spin offs.” (Interview NK13Z)
However, farmers expressed the opinion that they did practice self-regulation
individually and as a collective and that certification would complicate their operations
and incur additional costs while not bringing additional benefits:
“I think with regard to where the industry is in terms of trying to manage it on an
individual basis, it’s too big a job, and, as result, it becomes clumsy and
inefficient. Tied to that, I don’t believe that employing any type of management
system regarding that side can actually move at the same speed that a group of
individuals can.” (Interview NK7Z)
“To achieve that certification, you had to undertake certain processes, which
make the product a lot more expensive, so effectively it didn’t go along and sell
as well as it should have done and then you end up not being able to achieve
obviously the levels of profitability for sustainability.” (Interview NK9Z)
Considering the costs of certification and possible benefits of associating certification
with a brand, respondents viewed branding as having the potential to increase market
share and profit margin. This view was expressed by one of the respondents who said;
“I think it’s excellent if you can get extra margin into your business or go from no
margin to creating margin in your business. I think it’s brilliant because market
places are going to pay more because of the responsible nature of how the
products are produced.” (Interviewee NK2Z)
However, the study also revealed that even though most of the dairy farmers support
the idea of branding they are aware of the cost implications.
“I would have no problem at all because obviously it gives you a product which
has possibly a feel good effect that goes with that, but you have to be careful
around how you brand it and how you certify it. It generally leads to additional
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cost as well. It’s all well and good to go ahead and have a certified brand, which
looks good and is effective in what it’s trying to achieve, but has become too
expensive for the average consumer.” (Interviewee NK10Z)
The study showed that while dairy farmers appreciate the relevance of certification for
their industry they are negatively disposed to the introduction of certification. They
associate certification with interference from an outside body in their farming practices,
and, at a time when they believe a majority are implementing responsible farming
practices. They also associate certification with increased costs of production at a time
when profit margins are low, and think its viability is questionable due to this. While
farmers acknowledge a role for certification in promoting self-regulation as it relates to
water use; because they already act collectively and individually to use water
responsibly and productively, it is perceived as an unnecessary burden. As they believe
that they apply ‘best agricultural practice,’ they are not motivated to seriously consider
certification at this time.

5.5 Conclusion
This chapter presented the results of the study based on in-depth semi-structured
interviews with respondents of the dairy industry of the uMngeni River basin. It explored
the existing self-regulation by the dairy farmers and the attitude of the farmers towards
the introduction of certification in the uMngeni River basin.
Water scarcity poses a significant risk to the dairy farmers and strongly determines their
attitudes to water use. When they draw water from a shared resource, and particularly
when there is an irrigation board, the MRIB in this case, farmers develop a sense of
interdependence that encourages and sustains commitment to both collective and
individual self-regulation.
Acting under the umbrella of government water licensing, the MIRB serves to provide
the authority that can be used to sanction abuse; while at the same time providing the
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institutional support that is required for allocation, monitoring, objective assessment and
adaptive management.
Costs of irrigation are borne individually by each farmer and strongly motivate efficiency
in water use. However, because of the interdependence farmers on water they are also
motivated to collectively achieve high levels of efficiency in water use. To this end, they
have established learning networks and a ranking system that encourages farmers to
aspire to high levels of water use efficiency, in particular, and to best practice, in
general.
In the interviews, farmers expressed their sense of belonging to a collective through use
of the terms ‘we’ and ‘our’. Although the collective is defined principally by common
purpose, dairy farming, it is strongly reinforced by the sharing of water resources and
the ongoing need to adapt to availability. Thus, as members of a collective, the farmers
balance their personal goals with those of the collective; while supporting both through
sharing of knowledge.
Farmers expressed differing views on certification. For some, it seemed onerous and
costly; for others it could improve profitability. Exposure to risk, particularly to market
share, motivates certification. Because the farmers in this study feel that they are
implementing best practice in water use, they do not feel they are exposed to risk that
would warrant the introduction of certification of farming practices.
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CHAPTER SIX
DISCUSSION
6.1 Introduction
This study set out to determine whether self-regulation and certification were being used
or could be used by dairy farmers to promote sustainable water use in the upper
uMngeni River basin. The results show that while self-regulation, individually and
collectively, is promoting sustainable water use currently there is no certification within
the production sector of the industry that would influence sustainable water use.
However, although the dairy farmers recognise the potential benefits that could accrue
from certification they are reluctant to implement it because they consider that the costs
would outweigh the benefits.
Farmers in this case study are organised to adapt water allocations, even at intervals as
short as one week. In times of scarcity they respond to water availability through a reallocation procedure that is directed at equitable distribution among the farmers while at
the same time taking into account the needs of other users. Because they have to share
a scarce resource and because of the costs associated with irrigation, farmers are
conscious of the need to adopt ‘best farming practice’. To this end, their strategy for
water use includes co-learning to improve the efficiency of water use. While the
strategies for allocation and learning do contribute to the sustainable use of water, the
underlying intent is to enable the farmers to be resilient in the face of water insecurity
and increasing costs of production.
In this chapter, I discuss the roles of self-regulation and certification in promoting
sustainable water use, good farming practice and resilience within the industry. I then
consider the wider implications of the study and suggest avenues for further research.
6.2 Self-regulation and Water Security
Baumeister and colleagues (2007: 351) observed that “Many writers use the terms selfcontrol and self-regulation interchangeably, but those who make a distinction typically
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consider self-control to be the deliberate, conscious, effortful subset of self-regulation.”
They go on to suggest that, “Self-control refers to the capacity for altering one’s own
responses, especially to bring them into line with standards such as ideals, values,
morals, and social expectations, and to support the pursuit of long-term goals.” In 1990,
Kaplan (1999: 16) considered capacity to be “the ability of an organisation to function as
a resilient, strategic and autonomous entity”. More recently, Morgan (2006:15) defined
capacity as “the emergent combination of attributes, assets, capabilities and
relationships that enable a human system to perform, survive, and self-renew”. Using
these interpretations, it can be argued that, in pursuit of the long-term goals of water
security, best farming practice and system resilience farmers would need to focus on
developing and sustaining the capacity required to alter their responses to be in
accordance with changing conditions of water availability, among others. Having the
capacity to self-regulate is thus a way in which individuals and organisations manage
vulnerability and enhance resilience (Engle, 2011).

Arguably, in this study, the purpose of self-regulation is to enable the farmers to
continue to farm profitably and sustainably in the long-term. “This requires that they
develop and sustain their capacity for altering their responses” so that they can
anticipate and adapt to changing conditions (Baumeister et al., 2007: 351). Capacity
development is considered to be a process through which “people, organisations and
society as a whole unleash, strengthen, create, adapt and maintain capacity over time”
(OCED, 2006: 12). It would require that the farmers secure the necessary assets,
develop the required capabilities and relationships and configure these in ways that
promote attainment of their long-term goals (Wigboldus et al., 2010; Morgan, 2006;
Lavergne and Saxby, 2001). Otoo and co-authors have described capacity development
as a locally driven process of learning that “brings about changes in socio-political,
policy-related, and organisational factors to enhance local ownership for and the
effectiveness and efficiency of efforts to achieve a development goal” (Otoo et al., 2009:
3). Thus, as a learning process, it is evident that “capacity is not a passive state, but
part of a continuously changing state of affairs” (Wigboldus et al., 2010: 4).
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What sustains the process required for building capacity for self-regulation? Bandura
(1993) suggests that individuals who engage in self-regulation need to be selfmotivated. If they are not, self-regulation is unlikely to prosper. Baumeister et al. (2006)
suggest a link between resource scarcity (risk) and self-regulation. Risk can be viewed
as a threat to something of value, and, because it is associated with uncertainty
(Fischhoff and Kadvany, 2011), it cannot be reliably predicted. And, as risk is
necessarily situated in a social context and is connected to individuals’ activities
(Lidskog and Sundqvist, 2012), it motivates self-regulation. Thus, risk management can
be understood as a socially constructed way of countering vulnerability (Zinn, 2006). In
the context of this study, farmers perceive themselves as vulnerable to water insecurity
and declining profit margins. Exposure to these two risks directs how they develop and
sustain their capacity for risk mitigation – how they configure their assets and develop
capabilities for self-regulation. Because these two risks are common to all the farmers,
they provide a direct connection with individual and collective decision-making that
seeks cost-effective ways of reducing risks to tolerable levels (Hall and Borgomeo,
2013). Awareness of the state of the resource and having the capability to “adapt and
renew” (Baser et al., 2008.3) enables individuals and the collective to mitigate risk. Their
ability to do so is continually reinforced through learning from the feedback associated
with the changes in behaviour and re-allocation of the resource.

Individuals experience risk differently, according to the context in which they are
situated. Consequently, even when exposed to the same category of risk, individuals
may behave independently. This would arise, for example, if water was traded on the
market. Entitlement and allocation markets have been used to assist irrigators in
managing the risk of water scarcity to their agricultural enterprises and this has helped
them through periods of serious water resource constraints and adjustment pressure
(Bjornlund, 2009). Whereas collective self-regulation, as founded on sharing water for
the common good is beneficial to all the farmers, the entitlement and allocation markets
are only beneficial to those farmers that can afford to purchase the water (Bjornlund,
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2003b). However, such an approach is not within the ambit of this study as the
regulations do not make provision for water trading (MRIB, Appendix VI)
The commonality of risks and the need to manage them collectively results in “inclusive
organisational units” (Marshall, 2005.196). Within these, the social decision-making and
learning processes that lead to explicit strategies promote development of social capital
and trust (e.g. Schoon et al., 2015; Folke et al., 2005; Olsson et al., 2006). This is
particularly important in this study, because of the need to continually adjust and
equitably distribute risk associated with the scarcity of water and with market forces.
The farmers need to be capable of crafting, managing and sustaining the key
relationships needed for learning which, in turn, allow the organisation to survive (Baser
et al., 2008). Self-regulation requires that one should be willing and have the ability to
learn and adjust in response to feedback and to new or changing conditions
(Zimmerman, 1990). Collective self-regulation provides opportunities for learning and
exchanging knowledge and information to improve business performance (Mills et al.,
2011). The social interaction and learning networks (particularly the study groups in this
research, Figure 6.1) enhance understanding, leading to behavioural changes, which
are then reflected in the management of their use of resources (Falconer, 2000). These
behavioural changes are important as they reinforce the success of social learning,
enhance understanding of managing for sustainable use, and facilitate collective activity
(Baland and Platteau, 1996; Ostrom, 1990; Wade, 1994).

The farming system and how it organises itself to promote individual and collective selfregulation is illustrated in Figure 6.1. Risk to water security and the requirement that it is
allocated equitably among farmers means that it is a shared risk, one to which they
have to find equitable solutions. To achieve this working with government they created a
new asset, the Mooi River Irrigation Board, which is required to monitor the supply of
water, adjust allocations of water, monitor use, and, where necessary, apply sanctions.
Risk to water security is understood to be increasing because of growing demand from
other users and because availability is so variable, so farmers are motivated to use
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water efficiently. This motivation is reinforced by the costs of electricity used when
irrigating. To achieve ‘best farming practice’, the farmers have developed study groups
as an additional asset. The learning from these groups is put into practice by individual
farmers. However, because of the scarcity of water and the requirement of the MRIB
that water should not be wasted, farmers are subject to sanction if they do not
implement ‘best farming practice’. In this way, the farmers collectively configure their
capabilities to mitigate risk. And, as has been illustrated, performance (risk mitigation)
emerges when ‘competencies, collective capabilities, assets and relationships’ are
activated and improves when there is alignment of context with the endeavour (Baser
and Morgan, 2008).

6.3 Certification
Leedom (2009: 1) considering the safety of milk products observed that the “drastic
improvement in the safety of milk over the last 100 years is believed to be due primarily
to pasteurisation, and improved sanitation and temperature control during the
processing, handling, shipping and storage of fresh milk products.” This improvement
also reflects the growing emphasis on certification as a way of ensuring that milk and
milk products conform to accepted health standards. Over time, the intention of
certification has expanded to include standards for animal health. For example, in the
European Union, “The animal health requirements for imports of milk and milk products
are laid down in Council Directive 2002/99/EC of 16 December 2002. This Directive lays
down the animal health rules governing the production, processing, distribution and
introduction of products of animal origin for human consumption and establishes the
animal health guarantees needed for the trade in these products of animal origin.
However, member states do not need to implement this Directive until 1 January 2005.”
(http://ec.europa.eu/food/animal/animalproducts/milk/index_en.htm).
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Figure 6.1: Illustration of how the farming system responds to risk
Source: Own presentation
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As appreciation for the need to sustain food production has grown attention has focused
on sustainable agriculture as a concept of stewardship (MacRae, 1990) that involves
being

economically

viable,

socially

responsible

and

ecologically

sound

(http://wwf.panda.org). In April 2013, Synlait Milk launched its internationally accredited
ISO 65 dairy farm assurance system. Called ‘Lead with Pride’, it recognises and
financially rewards certified milk suppliers for achieving dairy farming excellence. Some
of the key attributes of the system are shown in Box 1. To be certified, a farmer is
required to achieve performance standards in environment, animal health and welfare,
milk quality and social responsibility. This requires an integrated systems approach to
farming.
In South Africa, the emphasis is still largely on food safety; although, recently, a broader
view of assurance has emerged. For example, in the sugar industry, some mills will only
accept sugar cane from farmers who are certified according to the Sustainable
Sugarcane Farm Management System (SuSFarMS®). In this system, “Three
interrelated goals need to be pursued concurrently, namely; environmental health,
economic viability, and social and economic equity.” (Ducasse and Hurly, 2013: 1).
Currently there are more than 400 commercial farmers implementing SuSFarMS®.
With the recent introduction of the concept of Water Footprint (UNESCO) and growing
appreciation for being accountable for use of resources along the supply chain, industry
has shown increasing interest in water use. Wright (2012:3) observed that “Because
Coca-Cola is heavily reliant on water as a primary ingredient in all our products, we
started to realise that we needed to look at the impact of not only our own operations,
but also that of our supply chain. It is this recognition that led us to consider our product
water footprint.”
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Box 1. Attributes of ‘Lead With Pride’ (http://www.scoop.co.nz/stories/BU1304/S00627/iso-65accredited-dairy-farm-assurance-system.htm)
Demonstrates industry leadership in food safety and sustainability, and guarantees the integrity,
safety and quality of pure natural milk produced on certified dairy farms
Enables customers to differentiate their products using Gold Plus or Gold Elite certified milk that
has been sustainably produced
Certified suppliers will be independently audited by AsureQuality. Suppliers must meet, and in
some cases, exceed industry best practice across four pillars of dairy farming, including
Environment, Animal Health & Welfare, Milk Quality, and Social Responsibility
Certification is likely to lead to significant improvements in farm profitability for the majority of
suppliers. Gold Plus and Gold Elite certified suppliers will receive premium payments on a monthly
basis
The Four Pillars
Environment: For dairy farming to be sustainable, our industry’s environmental practices must be
sustainable too. To become Certified Members, our suppliers must achieve excellence in efficient
water and irrigation management, effective effluent management, improved biodiversity, soil
quality, emissions and energy management.
Animal Health & Welfare: The health and welfare of a herd impacts directly on milk quality.
Certified Members exceed New Zealand’s Animal Health & Welfare standards. This includes
accurately monitoring and recording animal health events and outcomes so better decisions can
be made in the future and performance improved.
Milk Quality: Our best suppliers are dedicated to food safety. They do this by monitoring milk
quality daily and focusing on practices that ensure the absolute integrity of the pure natural milk
they produce. Our Certified Members are recognised for excellence in areas that our customers
consider essential, including dairy presentation and infrastructure, hygiene practices, milk cooling,
residue management and staff training.
Social Responsibility: Taking a comprehensive human resources approach, farmers create more
opportunities for success, they also attract the best employees. Certified Members take a systems
approach to recruitment, management, training and health & safety. They create a sense of
teamwork on farms and standout as an employer that our industry respects.

Source: Lead With Pride (http://www.scoop.co.nz/stories/BU1304/S00627/iso-65-accrediteddairy-farm-assurance-system.htm)
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As risk to water security increases, it is probable that there will be growing calls for the
concept of water footprint to be incorporated into assessments of farming practice. The
results of this study suggest that, at least as far as quantity is concerned, this would be
easily incorporated into the present system of assessment applied in the upper uMngeni
River basin. Quality aspects might prove a greater challenge because of the inherent
complexity in estimating diffuse pollution that accrues slowly over time.
This study confirms the finding of Romer et al. (2009) that, when motivated, by risk for
example, farmers may strive to implement good farming practices. Cashore et al. (2004)
suggest certification associated with a brand could lead to higher prices, market access,
and positive publicity for the producers. This is also evident from the Synlait example
illustrated above. Although the farmers in this study appreciate the benefits certification
could bring, they were reluctant to engage because of anticipated cost and bureaucratic
procedures. Raynolds et al. (2007) found that coffee certification in South America
involves many bureaucratic auditing procedures and that the costs are borne by coffee
producers. Certification does require formal assessment and inevitably incurs costs and
inconvenience (Gibbon, 2003). Arguably, the farmers in this study are already
performing many of the assessments that would be required. What is lacking is
motivation for certification. Earlier I argued that pressures (risk) motivated selfregulation and leads to calls for certification. The SuSFarMS® example illustrates that
pressures are growing for certification of farming systems that are conceptualised to
include environmental and social issues. The farmers in this study are well positioned to
start a process that would lead to certification of their farming practice.
Certification is not an end in itself. Kleinwechter and Grethe (2006) found that in the
compliance process with the EUREPGAP standards, a large number of the
EUREPGAP-certified producers ensure that they have complied with the minimum
compliance standards required to keep their certification. They also report that farmers
who are certified work independently to retain competitive edge on their fellow
producers. This arises when there is no collective identity and trust. Agrawal (2001)
suggests that collective action increases the credibility and legitimacy of decision63

making, but also allows the collecting and sharing of information at lower costs
compared to the individual approaches.
Chemnitz (2007) reported that certification can help establish and develop an
information flow and distribute technology faster among the certified farmers, which
could then motivate others to gain certification. In this study, the farmers share a scarce
resource: they are connected by the need to share water equitably and use it efficiently.
They are a collective of farmers striving together to achieve shared goals, sharing
knowledge and information. While there will, and always should be, competition, the
competition is managed to promote innovation in farming practice rather than to gain
personal advantage. This positions them well to establish a brand reflecting sustainable
farming practice.
The concept of certification is already being applied in the dairy industry, but it is not
being applied in the context of good farming practices or sustainable water use. The
dairy farmers in this study do not want an outside body coming in to tell them how best
to run their businesses. This supports a study by Raynolds et al. (2007) on certification
in the coffee industry in South America: most certification from an outside body or a
third party normally reflects standards and procedures that may raise barriers to entry
for producers. Most of the farmers in this study have done some form of research and
are aware of the costs and administrative burden associated with certification in other
industries and this has served to engender a negative attitude towards certification.
Certification is a mechanism for managing risk. Risk to the dairy industry - of milk
quality, dairy parlour hygiene and processing - was the driver for certification to assure
milk quality. It can be argued that farmers in this study do not apply certification of
farming practice at the moment because they are already managing risk and do not
perceive a reputational risk arising from public perceptions of sustainability as sufficient
to warrant further investment. As was reported by Romer et al. (2009), the farmers
implement good farming practices without certification because they are required by the
MIRB to be conscious of the environmental impact of their operations, particularly on
water resources.
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Ostrom (2007) suggested that more attention should be paid to informal collective
action where local networks or local groups of people organise and coordinate in order
to achieve specific common goals. In this study, the dairy farmers have organised
themselves into such study groups to provide a platform for learning and collective
action in support of common goals and to encourage each other to implement good
practice. Such collective action increases the credibility and legitimacy of decisionmaking and allows the collecting and sharing of information at lower costs compared to
the individual approaches (Agrawal, 2001). Ostrom (2002) suggests that the most
successful systems for common pool resource (water in this study) management
include strong monitoring. This is enabled by the MRIB to whom dairy farmers pay rates
in accordance to the MRIB by-laws (appendix VI) section 11 titled payments of rates.
According to a quote extracted from the MRIB by-laws section 11(1), “An account shall
be sent by the Board to every Irrigator whose name appears on the Schedule and
assessment roll, and he shall pay his assessed rate to the Board in four equal quarterly
instalments due on the quarter days”. Resource users are sanctioned if they fail to pay
the rates. According to the MRIB by-laws’ (appendix VI) section 11(1)(c), “The Irrigator’s
right to abstract water for irrigation purposes may be suspended until all amounts owed
by him to the Board have been discharged in full, or secured to the satisfaction of the
Board”. While monitoring water use dominates monitoring activities, the results also
show that farmers monitor ‘best practice’ both in its application and development within
the collective.

Some of the farmers showed a positive attitude towards the introduction of certification.
They, however, cautioned that certification should be tailored to suit the local conditions
that affect their farming practises. Their concerns are reflected in the work of Raynolds
et al. (2007) who observed that producers are sometimes unable to meet the standards
to be certified because of local conditions such that they can “erect new barriers to
entry” (Giovannucci and Ponte, 2005:298). Despite these concerns, Raynolds et al.
(2007: 147) observed that, “Certification and labelling initiatives that seek to enhance
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environmental and social sustainability are growing rapidly”. Arguably, the farmers in
this study are well positioned to take the initiative and introduce a private, voluntary,
regulatory framework as emerged within the sugar industry in South Africa, later
transforming to being required for processing sugar cane (Ducasse and Hurly, 2013).
Although it has been argued that such private certification schemes may ‘hold the bar’
of standards rather than raise standards of environmental and social sustainability
(Raynolds et al., 2007: 154), such an initiative would help to manage risk arising from
public perceptions. But, as Van Waarden (in Marx et al., 2012) has suggested such
schemes also require control to maintain credibility and reputation.

While there is merit in initiating a voluntary certification scheme, it should be with a view
to establishing an independently audited system in the longer term. However, before
introducing such a scheme, there are issues that would need to be resolved, especially
where there are scale differences in the farming operations. Studies (Cashore et al.,
2004; Gereffi, 1994) have shown that certification associated with a brand can lead to
higher product prices, improved market access, and positive publicity for the producers.
It is thus not surprising that dairy farmers in this study were receptive to the idea of
associating the certification with a brand. However, because certification may involve
substantial cost and inconvenience (Gibbon, 2003), they had reservations about
whether the return would warrant the investment. The costs of certification normally
result from the fixed cost component of complying with the standard that would favour
larger producers because of the economies of scale they are able to achieve (World
Bank, 2005). Where smaller scale (emerging farmers in the South African context) are
to be included, costs of certification may be increased because of farm characteristics,
such as illiteracy of farmers, which makes information and documentation requirements
more costly. Another factor may be illiquidity, which may exclude farmers from the
investments necessary to upgrade their farm to comply with the standard (Aloui and
Kenny, 2005; Jaffee and Henson, 2004). Dairy farmers who may not be able to afford
the costs brought about by certification would likely become excluded from the learning
networks and the markets, thereby predisposing them to failure.
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Certification can be a means to promoting water security more widely than just in the
dairy industry. If, as has happened in the sugar industry or in the forestry industry,
where society lobbied for good farming practice, like SUSFARMS in the sugar industry,
or forest stewardship in the forestry industry; then the dairy farmers might sense
emerging risk and feel pressured to develop some form of certification. This would
cause them to consider how to incorporate their current practices into a certification
system in a cost-effective way. The benefits might then outweigh the additional costs of
certification.
6.4 Self-regulation, Certification and Resilience
In this section, I consider how self-regulation and certification might enhance resilience
in the system that I studied.
The purpose of self-regulation is to enable an individual farmer, and the collective of
dairy farmers supplying a processing plant, to be able to cope with unexpected change
and with risk associated with events such a drought, that arise irregularly. In this sense,
it is a way of promoting resilience. As illustrated in Figure 6.1, the farmers are organised
in a way that enables them to anticipate water stress, adapt allocations and monitor
compliance. They learn and act collectively, reducing prospect of failure. As a collective,
the system draws from a number of farmers, and failure of one does not cause the
system to collapse.
The Resilience Alliance considers that “When resilience is enhanced, a system is more
likely to tolerate disturbance events without collapsing into a qualitatively different state
that is controlled by a different set of processes. Furthermore, resilience in socialecological systems has the added capacity of humans to anticipate change and
influence future pathways.” (http://www.resalliance.org/resilience). The dairy industry is
a complex system social-ecological system, which is characterised by uncertainty and
subject to disturbances that have the potential to bring about a shift to an alternate
state. Its future lies in being able to manage disturbances, while, at the same time,
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being able to adapt to change: it must be organised and function in ways that enhance
resilience.
Simonsen et al. (2015: 3) have suggested seven principles that are ‘considered crucial
for building resilience in social-ecological systems’. I consider each of these and discuss
their relevance and influence in the dairy social-ecological system.
Principle 1: Maintain Diversity and Redundancy
It is generally acknowledged that systems made up of many different components
(species or farmers producing different products) are more resilient that systems that
have little diversity. Decreasing profit margins in the dairy industry has caused farmers
to increase herd size and become more specialised. As not all can do this, there has
been a decline in the number of dairy farmers. There are fewer farmers producing more
of the same products with the same farming systems. Rather than developing diversity,
the farmers have consciously reduced diversity so as to enhance return on investment.
However, because the farmers are a collective supplying a processing plant, the system
has many components (individual farmers) that are performing the same function. There
is redundancy in the system in the sense that failure of one farmer would not
necessarily lead to system collapse. The size of the collective, and how it constructs its
identity and trust, then becomes important. Farmers are interdependent and need to
support each other to prevent failure. As has been shown in the previous chapter, this is
achieved in at least two ways: through the water allocation system, which ensures that
access is equitable; and through information that is exchanged and knowledge
developed to promote efficient use.
Principle 2: Manage Connectivity
Complex systems commonly have a large number of interacting components. In this
study, the individual farmers within the system are embedded within a web of
connections that can be defined according to different scales. For example, the farm
land that falls under the jurisdiction granted to the Mooi River Irrigation Board defines
who is connected through water allocation and monitoring systems. And, because there
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are other users whose interests must be taken into account, the farmers are connected
by a wider network of stakeholders. They are also connected to other dairy farmers
through organisations such as the Milk Producers’ Organisation (MPO) and the
KwaZulu-Natal Agricultural Union (Kwanalu). Connectivity can enhance resilience of the
farming, because they are connected, farmers can, for example, act collectively to
contain spread of disease through enhanced and improved governance opportunities:
they can design and regulate their responses collectively and individually. This study
also illustrates that farmers optimise their connectedness and ability to self-regulate to
better anticipate and adapt to water stress; and to ensure that they use water efficiently
and implement best farming practices. The high levels of connectivity, the ‘strength’ of
the interactions and the ability to self-regulate and adapt confers resilience on their
system.
Principle 3: Manage slow variables and feedback
Farmers need to take a long-term view of their business, and so they are vulnerable to
change that emerges slowly over time. For example, water quality may deteriorate over
years and in social settings, policies and legislation may evolve slowly. Resilience can
be enhanced when such slow variables are monitored and the governance system
enables timely response. This study shows that the farmers have a self-regulatory
governance system that can be used to manage fast variables and feedback related to
water security. Capacity commonly limits the ability of individual farmers and small
collectives to monitor and assess slow change. Thus they have to rely on other
agencies. Being connected to agencies, such as the MPO and Kwanalu, which operate
over larger spatial and contextual scales brings additional capacity for monitoring,
assessing and managing the implications of slow variables and feedback.
One variable that has manifested increasingly over the past twenty years is
transformation. This poses a particular challenge to an industry where profitability is so
much a function of scale and quality assurance is essential.
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Principle 4: Foster complex adaptive systems thinking
As farmers become more specialised, they easily become less aware of the larger
system of which they are a part. The dairy farmers in this study are specialists: they
have to be if they are to survive. And, as specialists, they have to develop complex
adaptive thinking in the context of their farming operations. The results show how they
use self-regulation to adapt farming practices, even at weekly intervals, to manage risk.
They practice complex adaptive systems’ thinking, at the scale of their individual and
collective operations. Their awareness of the larger systems reflects the strength of their
connectedness with other organisations that operate at larger scale. This helps to keep
the farmers informed and reduces barriers to learning.
Principle 5: Encourage learning

This research illustrated how important learning is for dairy farmers, and how it helps
them develop best farming practices and manage risks. Simonsen et al. (2015) suggest
the following guidelines:
• Support long-term monitoring of key social and ecological components;
• Provide opportunities for interaction that enable extended engagement between
participants;
• Engage a variety of participants;
• Establish a suitable social context for the sharing of knowledge;
• Ensure sufficient resources to enable learning processes to take place;
• Enable people to network and create communities of practice;
It was beyond the scope of this study to assess the application of each of these
guidelines. At the scale of a farm, or a group of farmers, one might conclude that many
of these guidelines are being followed. However, once the scale increases, then the
capacity of farmers is quickly exceeded. Effective implementation of the guidelines at
such scales requires resources and capabilities that would typically not be within the
farmers’ working system. It stresses the role for extended networks in learning and
enhancing resilience.
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Principle 6: Broaden participation

In dairy farming, it would seem that specialisation narrows rather than broadens
diversity among participants. Once an allocation has been agreed for the farmers, there
is a limit to how much participation can be broadened in implementing self-regulation.
However, because farmers share water resources with other users and because water
is such a scarce resource nationally, perceptions of water use in the dairy industry and
agriculture in general, influence the support farmers receive. The farmers use a number
of structures to broaden engagement and to develop shared understanding and trust.
Because it is a specific requirement of the MRIB that it must consider the wellbeing of
other users who have a legitimate claim to the shared resource, participation in
decision-making is broadened. The Farmers’ Organisation, the MPO and Kwanalu
engage with other parties, including government and non-governmental organisations,
to share information and promote understanding of the industry. The farmers do not
have a certification system with an associated brand that they can use to market dairy
farming as a responsible industry committed to the sustainable use of natural resources
and best farming practices. Certification and branding would enable them to engage
stakeholders from a position of strength and build trust and support. But, as I have
illustrated certification will introduce additional costs and confound attempts to broaden
participation through transformation.

Principle 7: Promote polycentric governance systems
“Collaboration across institutions and scales improves connectivity and learning across
scales and cultures. Well-connected governance structures can swiftly deal with change
and disturbance because they are addressed by the right people at the right time.”
(Simonsen et al., 2015: 17) This study illustrates the importance of having a nested
organisational structure in which the ‘nests’, the individual farmers, study groups,
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collective of farmers, the MRIB, and others are sufficiently independent to enable each
to make decisions within their own competency, while contextualising their decisions
with reference to the system as a whole. The interactions among the ‘nests’ are
governed by rules of engagement that help to reinforce autonomy while fostering the
collective identity necessary for success. Such systems of governance create
opportunity for the expression of local knowledge in decision-making. Because they
enable the sharing of knowledge and experience, and provide autonomy for the right
people to make the decision at the right time and in the right context, they promote
system resilience.

6.5 Conclusion

In this study, I suggest that exposure to risk motivates self-regulation and innovation.
But, when the individuals involved experience risk associated with a shared resource,
such as water and a market for their produce, individual self-regulation is not enough for
success. All participants must align their behaviours: they must self-regulate as a
collective. But, this requires the sharing of information and co-learning; and, so, a
hierarchy arises in the governance system, with each ‘nest’ retaining autonomy, but
connected through rules of engagement to the others serving different roles in the
system. In this study, farmers are organised into study groups. They are connected to
the processor they supply and to the supplier of water (MRIB). On a larger scale, they
are connected to organisations such as Kwanalu. In this way, each ‘nest’ can specialise
and make decisions appropriate to its position in the hierarchy, while drawing benefit
from other nests in the system. This arrangement enhances the resilience of the system
despite the imperative for specialisation in the farming operations.

The farmers express reluctance to introduce certification considering it to be
unnecessary and costly. Evidence from other situations suggests that public perception
is motivating certification systems that can be used to brand products as being
produced through sustainable farming practices. In this way, certification and branding
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encourage self-regulation individually and collectively. Evidence suggests that such
branding can also bring improved returns to the farmer.
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CHAPTER SEVEN
CONCLUSION AND RECOMMENDATIONS
7.1 Introduction
The dairy industry in South Africa depends on irrigated pastures to sustain the flow of
forage required to sustain milk production. As a country with generally low rainfall and
with marked seasonal and longer-term variation in rainfall, water availability poses a
significant risk to the industry. Irrigation incurs costs, particularly the costs of electricity
used for pumping water. These costs have a strong influence on profitability and have
contributed to farmers increasing herd sizes to achieve economies of scale in
production. Because water, particularly in the context of this study, is a shared resource
farmers experience the same constraints on supply. Consequently, they need to
allocate water equitably and adapt allocations in accordance with changes in
availability. The need for collective regulation is reinforced by the requirement to sustain
a level of milk production that can justify the operation of the processing plant. Risk to
production of forage from water scarcity can be mitigated by improving water use
efficiency, individually and collectively. And this can contribute to reducing costs of
irrigation.
The farmers in this study are a collective held together by the need to share water
equitably, use it efficiently and to sustain the processing plant on which they depend.
They organise to manage risk collectively, so that individual farmers and the collective
are more resilient, and better able to cope with short-term shocks and long-term
change. The three mechanisms they use are: self-regulation of water allocation and use
as a collective; individual self-regulation of allocated water to achieve efficiency; and colearning in study groups to promote best practice.
In this study, I examined whether self-regulation and certification are being used or
could be used to promote sustainable water use in the dairy industry in the uMngeni
River basin. My conclusions are:
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Exposure to risk related to water security and profit motivates self-regulation;



Collective self-regulation is achieved through the MRIB, which allows the dairy
farmers to come together and engage in learning dialogue and collective action
over common goal; which include encouraging sustainably use of resources. This
enables the farmers to alter their behaviour to respond to any changes so that
they are able to sustain their water resources.



Farmers engage in individual self-regulation to minimise the costs of production.
They reduce these costs of production by improving their water use efficiencies
through the use of technology.



With regard to certification and self-regulation, it was found that certification
would promote the sustainable use of water use in the dairy industry, but it was
found that they already engage in good farming practices, even in the absence of
certification, to mitigate the risks associated with bad farming practices to their
businesses. The farmers engage in self-regulation to keep their businesses
profitable.



Product certification is a response to risk. Concerns for public health have
motivated the implementation of certification systems, such as in the dairy
industry, that give consumers confidence in product quality and safety. In this
study, the risk to water security and risk to profit arising from the costs of
irrigation have led to development and implementation of best farming practice.
However, because there is no certification system for best farming practice, the
farmers are not able brand their enterprises as examples of responsible users of
water.



The implications of individual and collective self-regulation for resilience are that
the dairy farmers are able to adapt to the changes to use of water in times of
water stress. Resilience is achieved because the dairy farmers are motivated to
keep their businesses viable even in times of water stress.
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The quality control systems for milk delivered to the processing plant are linked
to dairy management, but not necessarily to other on-farm practises such as
irrigation management. Farmers manage risk to market share by ensuring that
their dairies meet the required standards. But, at present, market share is not
explicitly linked to other farming practices, such as those that involve water use,
and maintenance of ecosystem services. The farmers in this study have an
opportunity to ‘connect the pieces’; to integrate and further develop the systems
that lead to ‘best farming practice’ to those that lead to ‘best dairy practice’.



Such an integrated certification and branding system would position them to
better anticipate and manage risk emanating from diverse sources. They have an
opportunity

to

learn

from

the

Synlait

experience

(http://www.scoop.co.nz/stories/BU1304/S00627/iso-65-accredited-dairy-farmassurance-system.htm).

7.2 Suggestion for Further Research

The farmers in this study implement a complex system of adaptive management as it
relates to water use. Arguably, they employ best practice and strive for continual
improvement. They are also required to implement best practice in dairy management.
They are thus well positioned for implementing a certification and branding scheme that
holds potential benefits now and in the future, particularly as society requires greater
transparency and evidence of responsible practice. In this light, it is an opportune time
to determine the feasibility of developing a certification system and associated brand
that would enable these farmers to better communicate their implementation of good
farming practice throughout the value chain.
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Appendi x II Explanat ory Statement

EXPLANATORY STATEMENT
Project Title:- Certification as a Means of Promoting Compliance. A Case Study of Water Use in the
Dairy Industry in the uMngeni River Basin
Prof Charles Breen
Water Research Node, Monash SA
Phone: 082 454 1386
email: breen39@gmail.com

Student’s name Nyaradzo Nazare
Water Research Node, Monash SA
Phone : +27 73 802 8791
email: nnaz4@student.monash.edu

You are invited to take part in this study. Please read this Explanatory Statement in full before deciding
whether or not to participate in this research. If you would like further information regarding any aspect
of this project, you are encouraged to contact the researchers via the phone numbers or email
addresses listed above.

What does the research involve?
The aim of this study is to understand how certification can promote self regulation amongst dairy
farmers.
The study involves you participating in a semi-structured interview that focuses on issues regarding
certification in the dairy industry and how certification could be used to promote compliance with water
use policies. The interviews will last approximately forty- five (45) minutes. While the interviews will be
audio recorded, your identity will remain confidential and non identifiers will used in the publication of
the data to protect you, the participant. If you wish, you may request a copy of the transcribed interview
script to be provided to you for confirmation before being included in the research findings. Interviews
will be conducted in open space at a specific location convenient to you.
Why were you chosen for this research?
I am seeking the views of dairy farmers in the uMngeni River basin towards voluntary certification in the
dairy industry and how it could be used to promote self-regulation among the dairy farmers to optimise
water use within the terms of licensed allocations. Your contact details were obtained from the regional
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Mooi- Mpofana Agricultural Association offices in KwaZulu-Natal.
Consenting to participate in the project and withdrawing from the research
Being in this study is voluntary, you are under no obligation to consent to participation, and, if you agree
to participate, written consent will be obtained via a consent form that has to be signed and returned to
the researcher. You may withdraw at any stage or avoid answering questions that you are not
comfortable with. The decision to withdraw will not disadvantage you in any way.

Possible benefits and risks to participants
There are no foreseeable risks associated with the study. However, the benefits from this research
would be to add knowledge on how compliance of policies in the realm of water governance by the
water users can lead to self-organisation. Also this could benefit the dairy farmers become aware of any
existing shortcomings in compliance to policies and this could help them take corrective action so that
they can effect changes for improvement.
Confidentiality
All aspects of the study, including results, will be completely confidential. All reference to the
respondents in the transcribed interview notes will be anonymous. No findings will identify any
individual. However, if you wish to be identified in the research, you reserve this right.
Storage of data
Data collected will be stored in accordance with Monash University regulations: kept on university
premises, in a locked filing cabinet for five years. Within this period, you may request a copy of the
collected data. A report of the study will submitted for publication, but individual participants will not be
identifiable in such a report.
Results
If you would like to be informed of the aggregate research finding, please contact Nyaradzo Nazare on
+27738028791 or email: nnaz4@student.monash.edu. The findings are accessible for five years.
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Complaints

Should you have any concerns or complaints about the conduct of the project, you are welcome to
contact the research portfolios’ office at Monash South Africa via:

Hester Stols
Office if the Academic President
Monash South Africa
144 Peter Road
Ruimsig, Roodepoort
Johannesburg

Tel: +27 11 950 4143

Email: hester.stols@monash.edu

Thank you,

Nyaradzo Nazare
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Appendix III: Consent Form

CONSENT FORM

Project Title:- Certification as a Means of Promoting Compliance: A Case Study of Water Use in the Dairy
Industry in the uMngeni River Basin.

Chief Investigator: Prof Charles Breen

I have been asked to take part in the Monash University research project specified above. I have read and
understood the Explanatory Statement and I hereby consent to participate in this project.

I consent to the following:

Yes

I agree to be interviewed by the researcher
I agree to allow the interview to be audio-taped
I agree to make myself available for further interview required

Name of Participant

Participant Signature

Date

100

No

Appendix VI: By-laws of The Mooi River Irrigation Board

BY-LAWS OF THE MOOI RIVER IRRIGATION BOARD,
DISTRICT OF MOOI RIVER, PROVINCE OF KWAZULU NATAL.
MADE IN TERMS OF SECTION 103 OF THE WATER ACT,
1956 (ACT 54 OF 1956)

1. DEFINITIONS
In these by-laws, unless the context otherwise indicates a word or expression to which a
meaning has been assigned in the Act or Regulations, shall have the same meaning and –
‘Act’ means the Water Act, 1956 (Act 54 of 1956), as amended;

‘Apportionment Study’ means the document entitled ‘Apportionment of the estimated low
flow of the Mooi River Irrigation District,’ prepared by the Department of Water Affairs and
Forestry, which is annexed as ‘Annexure1’;

‘Approved rate’ means 25 (twenty five) millimeters per week or such lower rate as the
Board shall from time to time determine in terms of these by-laws;

‘Board’ means the Irrigation Board, which is appointed or elected for the District, and also
includes the Minister after the term of office of the Board members has been terminated in
terms of section 95 of the Act;

‘Calculated flow’ means the Department’s calculation of the normal flow as set out in the
‘apportionment study’;
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‘Department’ means the Department of Water Affairs and Forestry;

‘District’ means the Mooi River Irrigation District as established by Proclamation 97, of 30
May 1986, and as may be amended from time to time;

‘Irrigable Area’ and ‘Potentially Irrigable Area’ means so much of any piece of riparian land
as is arable and capable of use for irrigation, and which shall exclude land at a vertical head
of more than 60 (sixty) metres above the river or more that 2 (two) kilometers from the
point of abstraction or on a slope of more than 20 degrees, provided that: (i) all land already
under irrigation from the river on the date of promulgation of these by-laws shall be
deemed to be arable and capable of use for irrigation, and (ii) the limitations of the
aforesaid are to be applied as guidelines and not absolute limits, so that the Board may
override such limits if satisfied that the land in question must properly be regarded as
capable of economic use for irrigation;

‘Irrigator’ means a voter who exercises his rights to abstract water from the Mooi River for
agricultural purposes as defined in the Act;

‘Minister’ means the Minister of Water Affairs and Forestry or his authorised
representative;

‘Normal flow’ means the normal flow as defined in the Act;

‘Non-irrigator’ means a riparian owner who registers with the Board in terms of by-law 17
but does not abstract water;

‘Officials’ mean employees of the Board;

‘Quarter days’ means the 1st business day in January, April, July and October;
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‘Regulations’ are the regulations from time to time in force in terms of section 102 of the
Act, and if the regulations are amended or re-numbered so as to render inappropriate any
reference thereto in these by-laws; then such reference shall be deemed to be amended to
refer to the applicable regulation enforce;
2

‘Schedule’ means the ‘Schedule of Rateable Areas’ from time to time in force in terms of
section 88 of the Act in respect of the District;

‘Surplus water’ means surplus water as defined in the Act;

‘Upper Mooi’ means the river upstream of the downstream boundary of Rosetta farm;

‘Middle Mooi’ means the river from the downstream boundary of Rosetta farm to the
downstream boundary of Shandon;

‘Lower Mooi’ means the river from the downstream boundary of Shandon to the
downstream boundary of the District;

‘Voter’ means the owner or the lessee under a duly registered lease of land riparian to the
Mooi River who is listed as a voter in terms of section 83 of the Act, and all or part of whose
land is referred to in section 88(1)(a)(v) of the Act;

‘Water shortage’ means a water shortage declared by the Board in terms of by-law 13(4).

2. OBJECTS OF THE BOARD

The objects of the Board shall be:
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(a) Whenever the volume of water, flowing in the Mooi River or a section thereof,
appears to the Board inadequate to meet all lawful demands for such water and
having regard to the rights of downstream users, to control the abstraction of
water from the Mooi River in accordance with the law and these by-laws. In
pursuance of this main object, the Board shall have the other objects as stated in
these by-laws;
(b) To protect, conserve and supervise the Mooi River and its sources and tributaries
within the District to the benefit of the persons entitled thereto and all other
persons, flora-fauna and aquatic life dependant thereon;
(c) To promote conservation practices in the District and in its catchment area;
(d) To impound and store water in the catchment area of the Mooi River;
(e) To investigate and survey sites for the construction of storage and conservation
works and to construct, erect, maintain and modify storage and conservation
works, dams, weirs, measuring weirs and other work calculated to advance the
Boards’ objectives;
(f) To measure and record the flow of the Mooi River and its tributaries at different
times and places as the Board may deem appropriate and to measure the effect
of dams in the district on the flow and run-off of the Mooi River;
(g) To employ experts to advise on any of the Board’s objects;
(h) To buy, hold, sell, lease and hire property and enter into servitudes and
contracts in respect thereof, and in particular to contract with owners of riparian
land, to erect dams for the purpose of supplying water to the Board;
(i) To study and commission experts to study the future trends of demand and
consumption of water from the Mooi River and to take steps to meet these
demands by developing the resources of the Mooi River and of appropriate
other resources;
(j) In pursuance of the above objects, to have regard for the long-term as well as
the short-term interests of all riparian owners, irrigators and lawful users of the
water of the Mooi River;
(k) To co-operate with the Department and other persons, bodies, authorities and
boards and to tender into agreements with them to promote the attainment of
the above object.

3.

CONSTITUTION, POWERS AND DUTIES OF THE BOARD
(1)
The Board comprises of six members: two of whom are irrigators on
the Upper Mooi, two on the Middle Mooi, and two on the Lower
Mooi. Except for the first election, members hold office for a period
of three years, and subject, in the case of members elected to fill a
casual vacancy, to the provisions of section 84(3) and 85 2(b) of the
Act.
(2)
With the authority of the Minister, one additional member may be
nominated by the Mooi River Town Council should it wish to do so
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(3)
(4)

(5)

and such an additional member shall hold office at the pleasure of
the said town council and maybe replaced at any time by a written
notice from such council.
Except as referred to in by-law 3(2), the election of members to the
Board shall be governed by the regulations.
The Board shall exercise the powers, duties and functions assigned
to it by the Minster in terms of section 89 of the Water Act, and any
other powers, duties and functions hereafter assigned to it as well
as the rights of ownership in respect of the any property of the
Board.
The Board may take all necessary steps to procure the calibration
and or metering of all pumps and other devices employed or used
to abstract, divert or impound such public water so as to allow
accurate measurement of such water. In particular the board may:
(a)
Direct an irrigator or other user to keep and maintain such
records as the Board may require and, in particular, meter reading
(including electricity meter readings) and records relating to the
number of hours of operation and the volume of water abstracted,
on such basis or at such intervals as it may deem necessary, and
may required the irrigator to submit returns of such information to
the board at such intervals and in such manner as the Board
stipulates;
(b)
Through its members, and any official authorised in writing
by the chairman, have access to all riparian land at all times without
let or hindrance by the owner, lessee or occupier, with the right to
inspect all machinery, pumps and meters and records relating
thereto, and to investigate suitable sites for water works.

4.

VOTERS’ LIST
The board shall cause the voters’ list to be revised annually in according with the
regulations. Such revision shall be affected prior to the General Meeting of Voters
referred to in section101 of the Act. The list shall indicate in respect of each irrigator
whether his land is on the Upper Mooi, Middle Mooi or Lower Mooi

5.

GENERAL MEETINGS OF VOTERS
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(1) Within three months after the close of its financial year, or later
with the approval of the Director-General of Water Affairs and
Forestry, the Board shall, by notice in writing, notify every voter
whose name appears on the voters’ list of the District, that on a
day being not less than twenty-one days from the date of the
notice, and at a time and place specified in the notice, a general
meeting of all voters in the District shall be convened for the
purpose of submitting to the voters a statement of the Board’s
accounts in respect of the preceding financial year and giving an
account of its activities during the year.
(2) Whenever the Chairman of the Board receives a written request
signed by at least one-third of the total number of voters in the
District, to hold a special meeting of voters and detailing the
matter to be discussed or voted on there, he shall forthwith by
notice in writing under his hand notify every voter whose name
appears on the voters’ list of the District that on a day, being not
less than twenty-one days from the date of the notice and at a
time and place to be specified in the notice, a special meeting of
all voters in the District will be held.
(3) Proceedings at general meetings shall be governed by the
regulations.
(4) Notices of general meetings shall comply with the regulations and
the agenda shall include:
(a) Confirmation of the minutes of the previous meeting;
(b) Consideration of matters arising from such minutes;
(c) Reports made by committees and officials of the Board since the
last meeting;
(d) Applications and complaints by voters and irrigators;
(e) All correspondence.

6. MEETINGS OF THE BOARD
(1)

At its first meeting following each Annual General Meeting of Voters, the members of
the Board shall elect a Chairman and Vice-Chairman to hold office for the ensuing year.

(2)

The Board shall meet at least once in every six months. Meeting shall be held at places
within the District unless the Board shall otherwise decide.
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(3)

Subject to by-law 6(4), written notice of meetings shall be given stating the place, time
and date of the meeting and shall be accompanied by an agenda. Notice shall be given
to the Regional Director as well as Board members. Except as provided in section 93(2)
of the Act, ten days notice of a meeting shall be given.

(4)

If the Chairman considers that a matter must be dealt with urgently, he may convene a
meeting in such manner and such lesser notice as he thinks fit.

(5)

A resolution of the Board shall not be passed in respect of any subject that has not been
included in the agenda attached to the notice of the meeting, unless all members
present at the meeting vote in favour of such resolution.

(6)

A quorum shall be four and must be maintained throughout the meeting.

(7)

Any member desiring that a subject be included in the agenda shall lodge notice with
the Secretary of the Board, and such subject shall be included in the agenda of the next
meeting of the Board unless notice of such a meeting has already been posted, in which
case, it shall be put on the agenda of the following meeting.

(8)

Subject to by-law 6(5), all questions for the considerations of the Board at any meeting
shall be resolved by a majority of the votes of the members present at such meeting,
and, in the case of an equality of votes, the Chairman shall in addition to his casting vote
as a member, have a deliberative vote. Voting shall be by a show of hands.

(9)

The names of all members present, as well as the names of those voting (unless
unanimous) on each question, at each meeting shall be recorded in a minutes’ book to
be kept by the Secretary of the Board for this purpose.

(10)

The Secretary of the Board shall keep minutes of all resolutions passed and all
appointments of officials made by the Board, of the names of the members present at
each meeting of the Board and committees of the Board; and such minutes aforesaid
shall be signed by the Chairman of each meeting of the Board or such committee at the
following meeting of the Board or committee after being read and found in order.

(11)

At all Board meetings all discussions shall be addressed to the Chairman who shall have
power to control who may next address the meeting and to limit discussion that is not
to the point or unduly lengthy;

(12)

If a resolution is proposed to raise a loan or authorise a borrowing by the Board, then
the notice of the meeting shall be given not less than 21 days beforehand and two thirds
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of the numbers must be present throughout the meeting to constitute a quorum and
the minutes shall reflect the number of votes for and against the resolution.

7. OFFICIALS AND COMMITTEES
(1)

The Board may employ a director, managers, secretaries, water-control officers, bookkeepers and accountants, foremen and such other officials as the Board may deem
necessary to enable it to exercise the powers and perform the duties and functions
vested in or assigned to it under the Act. The Chairman may negotiate the terms of
employment of any officer or employee and act on behalf of the Board generally in
connection with such appointment and may likewise give notice of termination of
services to any such officer/employee.

(2)

The appointment of officials of the Board, or any change in salaries, wages, allowance,
privileges or conditions of employment applicable to such officials shall not be valid
unless approved by resolution of the Board, or in the case of temporary appointments
(specifically described as such by the Board), approved by the Chairman or an officer
appointed by the Board for the purpose.

(3)

Save with the approval of the minister, no member of the Board shall receive any
remuneration in his capacity as Board member.

(4)

It shall be competent for a Board to pay out of the funds at its disposal or under its
administration to each member of the Board, or a member of a committee of such
Board, an allowance on account of out-of-pocket expenses actually and necessarily
incurred in the performance of his duties as a member, plus cost of traveling, in the case
of a member using his own conveyance, at such rate as decided from time to time by
resolution of the Board. Claims, certified by the claimants and giving the expenses
incurred by him (supported by vouchers and receipts where procurable), the time
actually occupied the distance travelled and the nature of the duties performed, shall be
submitted in support of a claim under this by-law.

(5)

A Board may delegate any of its powers to committees, and these committee are to
consist of such members of the Board as it deems fit and any committee so formed may
elect a chairman, meet, adjourn and decide all questions submitted to it in the same
manner as if each committee was a Board established under the provisions of the Act,
provided that: all committees formed as aforesaid shall in the exercise of the powers
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delegated to them conform to any directive that may be imposed on them by the Board
and must report all decisions arrived at to the Board.
(6)

The Board may authorise the conduct of such bank and/or building society accounts as it
thinks fit, whether current account, deposit accounts call accounts, savings accounts,
imprest accounts and/or petty cash accounts, provided that: in the case of an imprest
account or petty cash account, the Board shall specify the maximum amount which may
be held in such an account at any time and such an account is to be replenished only on
the production of vouchers supporting all payments made.

(7)

The Board shall determine the signing powers on all accounts provided that that all
cheques and withdrawals be signed by two signatories, one of whom is a Board
member.

(8)

All officials or employees appointed by the Board are to be responsible to the Chairman,
and, in his absence, to the Vice-Chairman, who has the power to give notice to
terminate the appointment of any such officials.

(9)

The Secretary shall keep safely under lock and key all unused receipt forms, stamps,
cash on hand and all books of carbon copies of receipts.

(10)

The Secretary shall ensure that complete and sufficient receipts or vouchers for every
payment made are obtained, and that receipts or vouchers are filed in order of
payment.

(11)

The Secretary maintains a proper system of filing all correspondence to and from the
Board, as well as notices, agenda, reports, minutes and other documents.

(12)

The Secretary is to be responsible for scrutinising all claims to ensure that they are in
order before making payment, as well as for the accuracy of all calculations and for
ensuring that all claims under a tariff or contract are in terms of such tariff or contract.

8. APPOINTMENT OF COMMITTEES IN TERMS OF BY-LAW 7(5)

(1) Committees constituted in terms of by-law 7(5) consist of at least two Board members,
of whom the Chairman shall be counted as one.
(2) Two members of a committee constitute a quorum unless the committee has more than
four members, when three form a quorum.
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(3) Committees are to submit reports and recommendations to the Board in writing.
(4) If a committee consists of more than two members, any member may submit a minority
report to the Board in writing. If a committee consists of two members, they may
submit a joint report or individual reports.
(5) The Chairman of the Board shall ex officio be a member of all committees.
9.SCHEDULE OF RATEABLE AREAS

(1) The Board shall maintain a Schedule of rate able areas in terms of section 88 of the Act
(2) The Schedule shall show the following particulars:
(a) A description of every piece of land, situated in the district;
(b) The extent of each such piece of land;
(c) Number and date of the title deed under which each piece of such land was last
transferred;
(d) Full name of owner;
(e) The approximate extent of the irrigable areas on each registered piece of land as
recognised by the Board; and
(f) The area to be scheduled for irrigation and in respect of which water under the
control of the Board may be abstracted and rates levied in terms of section
90(1)(a) of the Act.
(3) The schedule shall be prepared, notified and from time to time be revised in accordance
with the Act and regulations.
(4) It is the function of the Board to determine the Potentially Irrigable Areas on each
registered subdivision of land in the District.
(5) Subject to any rights or servitudes affecting such land the primary basis of a claim for
scheduling depends on the extent of the Potentially Irrigable Area of such piece of land
in proportion to the whole Irrigable Area in the District. An owner may at any time
request the Board to assess the extent of this Potentially Irrigable Area by giving
evidence to the Board and tendering to pay the cost of any inspection. Every assessment
will be subject to revision whenever new evidence so requires. The Board may employ
an independent expert to carry out such assessment and may recover the cost from the
irrigator concerned.
(6) The area of land that any owner schedules for irrigation purposes may be varied
annually, but shall not exceed the limit of the Potentially Irrigable area of his property in
relation to the total irrigable area in the District as to the use of the calculated flow.
(7) In so far as the natural flow of the river is concerned, the Board does not undertake that
sufficient water will be available from the river to irrigate all scheduled land at the full
approved rate throughout the year and the Board may from time to time reduce the
approved rates as set out in by-law 13.
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10. ASSESSEMENT ROLL
The Board shall prepare an assessment roll annually in accordance with the Act and regulations,
which shall reflect any revision in the Schedule and the assessment thereof since the previous
roll.

11.PAYMENT OF RATES

11.

(1)
An account shall be sent by the Board to every irrigator whose name appears on
the schedule and assessment roll, and he is to pay his assessed rate to the board in four
equal quarterly installments due on the Quarter Days, provided that, if when such
account is rendered, and any Quarter Day has already passed; the Installments in
respect thereof be paid within 30 days.

(2)

The account referred to in by-law 11(1) shall state the due dates of installments
and place of payment and the rate of interest applicable to arrears.

(3)

If any irrigator fails to pay any installments of rates on the due date thereof or
within 7 days after posting a registered letter to him calling for such payments,
then:
(a) The amount of rates due by him, or the balance thereof from time to time
outstanding, bear interest at the applicable rate calculated from the
respective due dates in terms of by-law 11(2);
(b) All outstanding installments in respect of the year for which the assessment
is made forthwith become due and payable;
(c) The irrigator’s right to abstract water for irrigation purposes may be
suspended until all amounts owed by him to the Board have been discharged
in full, or secured to the satisfaction of the Board;
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(d) The Board may enter the irrigator’s property and render his water
abstraction plant inoperable.
Any irrigator who sells his land shall notify the Board in writing of such sale and
such notice shall state the name and physical address of the buyer. The (seller)
irrigator shall remain liable for rates due or which may fall due for payment until
the date of transfer or the date of receipts of such notice, whichever shall be the
later date.
The Board may also recover from the purchase the proportionate share of rates
in respect of the period from date of transfer into his name until the date it
receives the notice referred to in by-law 11(4).
If an irrigator fails to give written notice of the alienation of his property to the
Board, he will, nevertheless, remain liable for all rates assessed in respect of his
land until the property has been transferred out of his name and notice of such
transfer has been received by the Board.
The fact that the seller remains liable for rates does not detract from the liability
of the new owner in terms of section 92(3) of the Act, but the Board is not to
recover the same installment from both seller and the new owner.
In determining water rights, the Board is to have regard for only subdivisions,
leases and servitudes which have been duly registered in the Office of the
Registrar of Deed at Pietermaritzburg and notified to the Board in terms of
section 97, and the Board, although notified by all parties, is to disregard any
unregistered agreements affecting riparian land;
If any dispute arises between the Board and any voter or irrigator who disputes
or challenges the correctness or validity of the voters’ roll or the ratable areas or
any determination or act of the Board, the voter or irrigator concerned shall be
obliged to submit to the Board a written complaint and furnish
particulars/copies of all evidence in support thereof on which he relies.
No persons shall be entitled to abstract water from the Mooi River for
agricultural purposes unless the land irrigated has been scheduled in terms of
this by-law. For purposes of this by-law, it is recorded that water drawn by
riparian owners for domestic and/or stock watering purposed is regarded by the
Act as being used for agricultural purposes so that the land on which such water
is used must be scheduled for irrigation.

12. FINANCIAL AFFAIRS
The financial affairs of the Board shall be conducted in accordance with regulations 44-65 (both
inclusive)

13.CONTROL, USE AND DISTRIBUTION OF WATER
112

(1)

(2)

The Board shall control the abstraction, diversion and use of the water in
the Mooi River in accordance with the Act and in the manner prescribed
by these by-laws, provided that the right to abstract and use water shall
be exercised only by those persons who have scheduled land for
irrigation in terms of by-law 9.
Accordingly, the Board shall in writing notify every irrigator annually as
soon as possible after the schedule has been certified in terms of by-law9
of:
(a) The extent of the Potentially Irrigable Area according to the Board’s records;
(b) The area for which he has been scheduled for rates and the proportion which
this bears to the total area scheduled for rates;
(c) The weekly quantity of water required to apply the approved rate to all the
land scheduled for irrigation;
(d) The separate quantities of water required weekly to apply the approved rate
to each registered piece of land in the District according to its scheduled
area;
(e) The hourly delivery capacity in cubic meters of each pump on the river as
currently rated by the Board and the number of hours per week which each
irrigator is entitled to operate each pump on each such piece of land;(which
may be revised at any time if the Board has evidence that the rate of
abstraction for any piece of land differs from the rate calculated) in order to
apply the approved rate to that particular piece of land;
(f) The number of pumping hours per week that he may abstract in accordance
with his scheduled rights and his rights based on the approved rate; and
(g) The approximately number of kilowatt hours the pumping installation is
rated to consume per cubic meter abstracted.
Provided that the Board may delay such notices until it is satisfied that it has
obtained accurate and comprehensive records:

(3)
(4)

Control shall be affected by flow meters, and/or hour meters and/or
Eskom unit meters.
When the flow rate at any one or more of the under mentioned
measuring weirs shall fall below the applicable figure stated in the
Apportionment Study, the Secretary and two members of the Board shall
certify that a shortage exists:
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Avon;

Mooi River Textiles;

and

Middlerus Bridge.
(5)

(6)

(7)

(8)

(9)
(10)

Every Friday, as long as the shortage persists, the Board shall check
whether the flow rate has declined or improved during the week and
shall re-calculate the approved rate for the ensuing week, and the
reduced quantity of water to which each irrigator is entitled to so that
the irrigator can calculate the proportion of the pumping hours referred
to in by-law 13(2)(e) to which he is entitled.
The permitted pumping hours for the ensuing week shall be notified by
telephone to each irrigator by the Secretary of the Board every Monday
and by radio. Nevertheless, the onus shall be on each irrigator who is not
telephoned to enquire from the Board’s Water Control Officer what
restrictions are applicable to him.
The abstraction rate of every pump that has not been calibrated to the
satisfaction of the Board shall be assessed on a theoretical calibration
based on the information at the Board’s disposal. If the Board has not
been given all the information it requires, it shall nevertheless be entitled
to make a theoretical calibration. The Board shall notify every riparian
owner whose pump is assessed hereunder of the particulars of such
assessment.
In order to maintain the flow of the river, the Board may at any time
impose general restrictions of pumping hours and days. Likewise if the
Board finds it necessary to declare a water shortage when the board is
not yet in possession of all information and calculations accurately to
determine the respective entitlements of all riparian owners, it may in
lieu of imposing quantitative restrictions, impose such empirical
restrictions as it things fit, i.e. forbid pumping on certain days between
certain times or on certain sections, so as to maintain the flow of the
river.
The Board may at any time withdraw, supplement, vary or substitute any
notice or notices in terms of by-law 13.
Any notice in terms of this by-law (other than a withdrawal notice) shall
state whether it applies for a limited period or until further notice.
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(11)

(12)

(13)

(14)

(15)

(16)

(17)

Notices declaring a shortage pursuant to this by-law shall be effective
only if sent by prepaid registered post to all registered voters and then
with effect from the 3rd business day after posting. Other notices in terms
of this by-law may be given by affixing copies to the notice board at the
Board office at the Mooi River Farmers’ Association and by the secretary
broadcasting the notice twice, one between 19:00 and 20:00 and once
between 07:00 and 08:00 on the radio network used by the Mooi River
Farmers’ Association, and by attempting to telephone each irrigator.
In the interest of a fair distribution of water to all users entitled thereto
the Board shall take further or other steps as appear to it to be necessary
and expedient from time to time. In particular, the Board may erect
markers on all or any pools in the river and with or without the erection
of markers may restrict the abstraction of water so as to prevent
emptying any pool below a certain level, or may prescribe a maximum
period during which the flow out of that pool is stopped.
Every irrigator shall at all times have regard to the effect of his pumping
on the flow of the river and on pools in the river and shall not abstract
such a quantity of water that the flow of the river out of his pump pool
stops for more than six hours, or such lesser period as the boards may
from time to time find to be necessary.
If any irrigator exceeds his permitted pumping hours, the excess shall be
regarded as taken on account of the following week for which his
entitlement shall be appropriately reduced. This shall apply also to the
second or later offence. In the case of the third or any subsequent
offence, the Board may by resolution decide to render the pumping plant
inoperable or to institute action or application in a competent court for
an interdict against such irrigator and may if it thinks fit lay criminal
charges against him, and the irrigator shall be liable for all cost of such
proceedings.
Notwithstanding that an owner shall have observed all relevant
restrictions on the abstraction of water, nevertheless, if it appears that
he is unduly wasting water or negating the enjoyment of their rights by
downstream users, the Board may impose such additional conditions on
abstraction as it deems appropriate to prevent such waste.
In the event of water being purchased from another authority and source
(including a private dam) for the benefit of irrigators, the Board may
recover the costs by a special rate in terms of section 90(1) (b) of the act
on irrigators who benefit.
Insofar as any irrigator may utilise a furrow for the enjoyment of water
from the Mooi River, the Board may prescribe appropriate conditions
governing the use of the furrow. In particular, the Board may stipulate
that water abstracted must be measured at the entrance to the furrow
and that leakage, wastage and evaporation in the furrow in excess of 15l
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is for the account of the owner and deemed to be water abstracted by
him. If the Board is of the opinion that excessive wastage is occurring by
reason of the furrow being in disrepair, it may suspend the right to lead
water in the furrow until it has been repaired and may direct that the
entrance be closed in the interim period.
An irrigator who has a furrow leading water from the river on to his
property shall not also pump directly from the river unless the Board is
satisfied that the quantity taken by the furrow is less that his entitlement
and then only to the extent of such difference.

(18)

14. METERS
(1)

Subject to by-law 14(2), every riparian owner who wishes to abstract
water for irrigation purposes shall install a metering device of a type
approved by the Board for each pump he has on the river or on any
tributary, or on any dam he has on the river or any tributary or on any
dam that he fills from the river. The owner shall not open a meter except
in the presence of an official of the Board; the meter shall be so installed
that it can be read without being unlocked. The owner shall inspect the
meter regularly to verify that it is operating satisfactorily and shall notify
the Board promptly if it fails so to operate so that the board may
authorise its removal for repair

(2)

The Board may, if it is satisfied that the circumstances of an irrigator
permit of such a course, exempt him from the necessity to install a
metering device and instead utilise the kilowatt consumption record by
Eskom to calculate the quantity of water abstracted by the irrigator
concerted. Any decision by the Board under this by-law may be
unilaterally rescinded by the Board at any time if it is not satisfied that
the Eskom monitoring procedure is sufficiently accurate.

(3)

Every irrigator shall adopt such procedure and accurately maintain up-todate records as the Board may prescribe, without making any decisions
under by-law 14(2). The Board may refer to Eskom’s record of electricity
consumed by any irrigator to verify the meter readings obtained in terms
of by-law 14(1)

15. POLLUTION
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No owner shall permit the discharge into the river of raw sewage or effluent from kraals,
pigsties and the like, which will result in pollution of the water in the river and may be
harmful to lower users. Any such discharge is liable to prosecution in terms of section 23
of the Act.
16. DAMS AND WORKS
(1)

No dams or other water works shall be constructed by any owner on a public
stream within the District, without the prior written consent of the Board.

(2)

No person shall within the District construct or permit construction on land
owned by him of any dam or to raise any existing dam wall unless he has given
three months’ prior written notice of his intention to do so and has obtained the
written consent of the Board during that period.

17. NON IRRIGATORS
(1)

Riparian owners who do not intend to irrigate may, on payment of such fee as
the Board shall determine, register their riparian land with the Board and the
Board shall maintain a register in respect thereof, showing the same particulars
as are referred to in the schedule.

(2)

The Board shall send to non-irrigators copies of all notices it sends to irrigators.

(3)

Registration in terms of this by-law shall not confer any rights other that the
right to receive notices in terms of by-law 17(2).

(4)

Non-irrigators shall be entitled to obtain a copy of these by-laws on payment of
such fee as the board shall determine and may attend general meetings but shall
not be entitled to vote at such meetings.

(5)

A non-irrigator who wishes to become an irrigator shall apply to the Board in
writing motivating his application.

18. GENERAL
(1)

Every owner shall be responsible for the water allocated to him, in terms of the
schedule, and may use such water for agricultural purposes only, and shall not
waste such water.
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(2)

No person shall obstruct any official of the Board in the discharge of his duties
and any complaints against an official or in regard to the control and distribution
of water shall be brought to the Board’s attention in writing.

(3)

It is not lawful to deal in water quotas except with the prior approval of the
Board.

(4) The Board may charge any riparian owner for travelling expenses and officials time for
any visit:
(a) Requested by the owner for any reason; and
(b) Necessitated by the owner’s failure to furnish timorously any information or
make any return or comply with these by-laws in any respect.
(5) The water and financial year of the Board shall commence on the first day of January
and terminate on the last day of December of the same year.
(6) Each owner is continually responsible to ensure that the instructions of the Board are
promptly executed, that no unauthorised alterations are affected to the measuring
structures or control sluices or pumping equipment on his property or that no
unauthorised interference occurs with the flow of the river.
(7) Any action in contravention of these by-laws is a criminal offence in terms of section 170
of the Act.
(8) It is the responsibility of each irrigator to ensure that his own furrow is maintain and
cleaned, as well as any measuring device, to such as extent that the flow measurements
are accurate under all circumstances and that no wastage of water occurs.
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Appendix V: Permission for changes sought
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